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Contractor Report 

' . ABSTRACT 

This contractor report is a transcript of the proceed- 
ings.~£ a two-day Symposium, held at the University of 
Maryland. The Symposium was held,in the Fall of 1979 
to independently review the Energy Information Admini- 

. . stration (EIA) Annual' Report to Congress (ARC), Volume 
Three. The ARC was delivered to the Congress and the . . 

. . 
public in July 1979. Participants included energy 
forecasting expe'rts from the academic community and the 
private sector; other Federal, State, and local govern- 
ment energy experts; an3 Office of Applied Analysis, EIA ' . 

staff members. The Symposium and its Transcript'cover' 
the underlyi'ng 1978 ARC assumptions, methodologies, and 
,en'ergy system projections. Discussions cover the short-, 
mid and long-term periods, national and international 
forecasts, source and consuming sectors and projected 
economic impacts. 



FOREWARD . 

The Federal Energy Administration Act of 1974, as amended by 'the 
Energy Conservation and Production Act of 1975 and the Department of Energy 
Organization Act of 1976, specify that the Administrator of the Energy 

' 

Information Administration (EIA) provide Congress 'with an annual report. 
The current report is titled the Annual Report to Congress: 1978. It 
describes, in'part, short-, mid, and 10.ng-term energy consumption and supply 
trends and forecasts under various assumptions. Because of the crucial role 
these...forecasts play in helping formu1ate.U.S. Government energy policies, 
EIA considers it an important goal to transmit to the general community 
greater inforniation on its activities and for the comrnuni,ty to constructively 
respond to these activities to' assure sound forecasts and resultant energy 
pol~cy.decisions for ,the future. . . 

To meet this' goal a sym@osSum was conducted reviewing EIA'e Annual 
Report to Congress: 1978, Volume 111. The Symposium consisted o f a  series 
of sessions where DOE and non-DOE energy/forecasting experts reviewed EIA's 
assumptions and methodologies with regard to forecasts by time (short-, mid, 
and long-term), by source (oil, natural gas, coal, nuclear, and electricity), 
by use (residential,.comrnercial, and industrial), and by impact (economic 
and environmental). This report contains the Proceedings of the Symposium 
to Review the 1978 Annual Report to Congress, Volume 111. It is hoped that 
'these Proceedings prove of value in helping EIA prepare future reports and 
interested parties, both government and non-government, in' their use. This 
report is organized with the transcripts of the sessions as conducted at the 
Symposium presented first , followed by summary and conclusions. 

Francis Alt . .. ' ~ o u ~ l a s  Norland , 
Assistant Professor of Statistics Assistant ~rofessor of public Policy 
Co'llege of /Business 61 Management College of Business C Management 
University of Maryland university of Maryland 
College Park ' . College Park 

: ili 
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CHAPTER 1 
I 

WELCOME 

SPEAKERS : 

Dr.. Douglas Norland, University of Maryland 
Dr. Francis Alt, university of Maryland 
Dean Rudolph P. Lamone, University of Maryland 
Dr. George Lady, Energy Information Administration 



DR. NORLAND: I a m  Douglas Norland, one of your co-coordinators  f o r  t . h i s  

Symposium t o  Review t h e  Energy Information Adminis t ra t ion ' s  1978 Annual 

Report t o  Congress, Volume 111. 

The symposium i s  sponsored by t h e  College of Business and Management 

a t  t h e  Univers i ty  of Maryland, i n  cooperat ion wi th  t h e  Conferences 

and I n s t i t u t e s  ~ i v i s i o n  of t he  Univers i ty  of Maryland Univers i ty  College,  

under a g ran t  from t h e  Energy Information Administrat ion.  

Before I in t roduce  our  o t h e r  co-coordinator,  I would l i k e  t o  express  

thanks and a p p r e c i a t i o n  t o  s e v e r a l  people f o r  t h e i r  hard work and coopera- 

t i o n  i n  he lp ing  toward p u t t i n g  t h i s  symposium toge the r .  

F i r s t ,  from t h e  Energy Information Administrat ion,  I would l i k e  

t o  express  thanks t o  M r .  W i l l i a m  Weinig and D r .  Richard O'Neil l  f o r  t h e i r  

h e l p  i n  t h e  i n i t i a l  and f i n a l  planning of t h e  symposium; from t h e  

.College of Business  and Management, I would l i k e  t o  thank Diane Kretschmer, 

who was very  h e l p f u l  i n  coord ina t ing  and making symposium arrangements,  

he re ,  along w i t h  J i m  zig1e; a t  t h e  Conference and I n s t i t u t e s  Divis ion.  - 
Also, s p e c i a l  thanks,  f o r  h i s  e f f o r t  and hard work, go t o  my 

co-coordinator ,  D r .  Frank A l t ,  P rof~essor  of S t a t i s t i c s  i n  t h e  Un ive r s i t y  

of Maryland College of Business and Management. 

 rank w i l l  make some b r i e f  remarks regard ing  housekeeping d e t a i l s  

and w i l l  make t h e n e x t  i n t roduc t ion .  

DR. ALT: Thank you. To echo Doug's remarks, I a l s o  welcome you, and I 

hope you enjoy your s t a y  a t - , t he  symposium. A s  wi th  any symposium, 

t h e r e  w i l l  b e  c e r t a i n  t h i n g s  t h a t  w i l l  be  appea l ing  t o  you and some 

t h a t  w i l l  no t  be s o  appeal ing;  where we have t h e  good and t h e  bad. 



Whenever I hear t h a t ,  I t h i n k  0.f t h e  fami ly  t h a t  had two chi ldren .  

One c h i l d  was ve ry  o p t i m i s t i c ,  and one was ve ry  pes s imis t i c .  So, 

. on a g i f  t -giving occas ion ,  t h e  fami ly  thought they  would r eve r se  t h e  

r o l e s  of t h e s e  two chi ldren .  . , 

So, they  l e d  t h e  c h i l d  who wa's p e s s i m i s t i c  i n t o  a room t h a t  w a s  

l aden  wi th  ve ry  n i c e  toys .  Much t o  t h e i r  amazement, t h e  c h i l d  s t a r t e d  

c ry ing  and would no t  s top .  

They s a i d ,  "Idhi a r e  you crying? ,We thought you would be .happy." 

He s a i d ,  "Well, i f  I p l a y  w i t h  t h e  drum, t h e  canvas w i l l  break. 

I f  I p lay  w i t h  t h e  gun, i t  w i l l  f a l l  apa r t .  I f  I p lay  w i t h ' t h e  

t r a i n ,  i t  w i l l  f a l l  o f f  t h e  t racks ."  The c h i l d  j u s t  continued cry ing .  

Well, t hey  took t h e  c h i l d  who w a s  very  o p t i m i s t i c ,  and sa id ;  

" W e  a re ,bound t o  enjoy more success  i n  t h i s  case." They l e d  him i n t o  a 

room. There is. no. . o t h e r  way t o  d e s c r i b e  it. There was nothing i n  
\ 

t h e r e  but  a b i g  p i l e  of horse  manure. 

Again, much t o  t h e i r  amazement, t h e  c h i l d ' s  eyes  l i t  up. 

They s a i d ,  "Wait, we thought you.would be completely unhappy wi th  
, . 

t h i s .  I' 
. . 

H e  s a i d ,  "No way. Any room t h a t  has,  t h i s  much horse  manure in .  

i t ,  t h e r e  is  bound t o  be a pony underneath." 
. . 

(Laughter.)  

So, I hope t h a t  you w i l l  th'ink we a r e  a lways , l ead ing  you i n t o ' t h e  

r i g h t  room, and you w i l l  a1way.s f i n d  t h e  .pony;' r e g a r d l e s s  of how you i n i t i a l l y  

t h i n k  i t  may start out .  

(Laughter.) 

But, I would l i k e  t o  address  a ' few i s s u e s  regapding, as Doug s a i d ,  

t h e  housekeeping i s sues .  We w i l l  t r y  t o ' s t a r t  t h e  s e s s i o n s  on time; 



however, t h e r e  w i l l  probably be some f l e x i b i l i t y .  
. . 

The room des ignat ions  a r e  on the  agenda t h a t  you' were given 

. w h e n  you reg i s t e red .  Those who wish t o  have messages l e f t  f o r  them,. 
' 

t h e  f r o n t  desk number is: 779-5100. I f  t h e  message i s  not an emergency, 

it  w i l l  be placed .on t h e . b u l l e t i n  board i n  t h e  concourse r e g i s t r a t i o n  

area'. If i t  i s  an emergency, then you may have theS .ca l l ing  pa r ty  page 

you. 

.As you were al;so, hopefully, to ld ,  lunch w i l l  be i n  the  Chesapeake 

Koom, whic.h. is  . i n  t h e  concourse . r e g i s t r a t i o n  .area. The coffee  break 

w i l l  a l s o  be held i n  t h e  concourse r e g i s t r a t i o n  area. 
J 

For those s taying overnight,  the re  i s  res tauran t  inf.ormation by 

t h e  f r o n t  desk. Those of you who a r e  v i s i t o r s  and not f ami l i a r  with 

t h i s '  a rea ,  the re  a r e  many very f i n e  restaurari ts  i n  t h e  Washington, D.C. 
. . 

and Metropolitan .D.C. area.  . I th ink  t h a t  j u s t  about takes  care  of a l l  
- 

t h e  housekeeping issues .  

Again, I would l i k e  t o  thank my co-coordinator, Professo~Douglas 

Norland, who d i d  most of t h e  d e t a i l s  and had t h i s  set up q u i t e  n ice ly  

when 1.- joined t h e  venture.,  Now, i t ' s  my pleasure t o  introduce my 

boss, who i s  &an Lamone, Dean of t h e  College of Business and 

Management a t  t h e  Universi ty of Maryland. 

DEAN LAMONE: Thank y o u v e r y  much, Frank. It is both a .persona1 and 

profess ional  honor t o  welcome you t o  t h e  Universi ty of Maryland,. W e  

a r e  del ighted t o  serve  a s  t h e  host  i n s t i t u t i o n  and t o  play a r o l e  

i n  t h e  development of t h i s  important and, i n  some sense I bel ieve ,  

irinovat i v e  kind of conference . 



A conference which b r ings  toge the r  a group of knowledgeable and 

d i s t i ngu i shed  ind iv idua l s  r ep re sen t ing  v a r i o u s  p o i n t s  of view t o  sha re  

i deas  on a  major p u b l k  po l i cy  i s s u e ,  and t o  review, a s  i n  our case ,  

t h e  Energy Information Adminis t ra t ion ' s  1978 Annual Report t o  Congress. 

Now, whi le  I be l i eve  t h e  execut ive agencies  have been encouraged i n  

t h e  p a s t ,  by a  number of people,  t o  submit t h e i r  proposed p l ans  t o  

formal pub l i c  c r i t i q u e s ,  I be l i eve  t h a t  t h e  EIA i s  among t h e  f i r s t  

t o  do so. I congra tu l a t e  them on t ak ing  t h i s  i n i t i a t i v e .  
I 

I ' m  s u r e  you w i l l  have an e x c e l l e n t  conference. Thank you very  ' 

much. 

DR. ALT: It i s  nowmy p leasu re  t o  in t roduce  t h e  EIA r e p r e s e n t a t i v e  who i s  

D r .  GeorgeLaay,whose t i t l e  is  Di rec to r  of Analysis  Oversight and 

Access. 

DR. LADY: A f a i r  p o r t i o n  of t h e  cha in  of command has t o  be missing f o r  me 

t o  be  t h e  EIA rep resen ta t ive .  We had hoped t h a t  Roger Glassey, who i s  the 

e s i s t a n t  Administrator for  Applied F d y s i s ,  could be here, but he could 

n o t . '  He was away f o r  two weeks. We, t h e r e f o r e ,  hoped t h a t  h i s  deputy, 

Ken Kincel ,  could be h e r e . .  He, a t  t h e  l a s t  minute,  could no t .  Since 

I was going t o  be he re  anyway, here  I am. 1 welcome you f o r  rhem. 

I hope t h a t  t h i s  symposium, t h e  f i r s t  f o r  us ,  does work out .  I am 

e s s e n t i a l l y  s i t t i n g  on a bridge.  I n  a c e r t a i n  sense ,  I ' m  overhead. 

I ' m  no t  a  resource  t o  you i n  a  c a r e f u l  cons ide ra t ion  of t h e  r e p o r t ,  

bu t  I do want t o  t a l k  a  l i t t l e  about what was i n  our mind when w e  

c a l l e d  a  conference. 

That i s  worth t a l k i n g  about ,  perhaps, bu t  I w i l l  be  very  b r i e f ;  

because t h e  i n t e r e s t i n g  m a t e r i a l  comes next .  Anyway, i t  i s  gbod luck  . , ,  , . .  

t o  have been wi th  t h e  Department of Energy and predecessor  o rgan iza t ions ,  

s o  t h a t  I have b@en a s soc i a t ed  with,  bu t  by no means, a  major c o n t r i b u t o r  

5 



t o  a continuum of a n a l y s i s  t h a t  began back i n  1974 and r e s u l t e d  i n  

a r e p o r t  about P r o j e c t  Independence. I n  f a c t ,  f rom. the  s tandpoin t  of 

t h o s e  i n d i v i d u a l s ,  many of whom a r e  s t i l l  wi th  t h e  department i n  t h e  

a n a l y s i s  group, t h e  annual  r e p o r t  t h a t  we j u s t  r e l e a s e d  is  j u s t  one 

of a sequence of r e p o r t s .  I t ' s  j u s t  been t h e  most r e c e n t  one a s  a  

r e s u l t .  

S ince  i t 's  a p p r o p r i a t e  t o  have a joke  nf mrne kind, .I w e n , t o  t.r.11 

you t h e  joke t h a t  w a s  t o l d  a t  t h e . u e e t i n g  a f t e r  t he  f i r s t  of t hese  

r e p o r t s  was publ i shed ,  which w a s  i n  November of 1974. The 
r 

people r e s p o n s i b l e  f o r  t h a t  r e p o r t  had worked very  hard,  a s  did' t h e  

people r e spons ib l e  f o r t h i s  r e p o r t .  The joke t h a t  was t o l d  by t h e  

l e a d e r  of t h a t  group is  appropr i a t e ,  now; and i s  r e a l l y  i n d i c a t i v e  

of what t h e  purpose of t h i s  is. , So, he re  i s  t h e  joke. 

The joke  has  t o  do w i t h  a hippopotamus who came t o  t h e  w i s e  o ld  

owl far advice. The hippopotamus s a i d  t h a t  he had j u s t  f a l l e n  i n  

l ove  w i t h  a  canary. It w a s  j u s t  hopeless .  H i s  days were consumed wi th  

t h e  s i t u a t i o n ;  and he  w a s  a l i t t l e  up aga ins t  it. He d i d n ' t  know what 

. . 
t o  do. 

. . 
So, t h e  wise o ld  owl ' sa id ,  "The only th ing  t o  do i n  a  s i t u a t i o n  

l i k e  t h i s  is  t o  go back t o  t h e  canary, express  h i s  f e e l i n g s ,  and 

consummate the  r e l a t i o n s h i p .  " 

So, t h e  hippopotamus s a i d ,  "Thank you, very'much," and l e f t .  

Some days passed. 

P r e t t y  soon, t h e  hippopotamus showed up aga in  and s a i d ,  we l l ,  I 

t h a t  he  had taken h i s  advice ,  c a r e f u l l y  considered it,  and understood it 

and went t o  t h e  canary and ' so  f o r t h .  But f o r  t h e  l i f e  of them, they  



couldn't  f i g u r e  out  how t o  make it work out.  There was j u s t  no way 

t o  do what he had been t o l d  t o  do, and he re tu rned , , to  t h e  w i s e  old 

owl f o r  some advice about what t o  do next;  how should he go 'ahead and 

make r e a l  t h e  advice he had been given. 

The owl sa id ,  "Ah, my r o l e  i s  ana lys i s ;  not  implementation." 

(Laughter. ) 

Well, t h e r e  i s  a c e r t a i n  f e a r .  I don't  know how grounded t h e  f e a r  

is, but  t h e r e  is a  c e r t a i n  f e a r  t h a t  t h e  profess ional  cadre t h a t  l i v e s  

on and works f o r  t h e  government i n  energy a n a l y s i s  tends t o  be  i n  

t h e  a n a l y s i s  business,  a s  w e  would view i t  p ro fess iona l ly  which is 

a  s u b s t a n t i a l  chal lenge,  but might not  be q u i t e  aware of what happens next 

when the  work i s  done. 

So, t h e  point  of t h i s  symposium is not  only t o  have an opportunity t o  

have a  peer review of the  work, t h e  people who w i l l  speak t o  t h e  r e p o r t  

a r e  p e r f e c t l y  capable of t h a t ,  but  t o  br ing  together  t h e  many d i f f e r e n t  

i n t e r e s t s ,  i f  I could u s e ' t h a t  word i n . a  n e u t r a l  way, t h a t  dea l  wi th  ( 
. . 

energy, both i n  terms of i t s  cur ren t  s i t u a t i o n  and a n a l y s i s  of what may 

become of i t  and f i n d  out  how. i t  looks t o  them. How i s  t h e  repor t  

received from these  var ious  po in t s  of view. ThatVs.what  I hope comes 

out. That was what m e n  our minds. 

If you look a t  t h e  people who a r e  going to .have  a  chance t o  t a l k  

over the  next two days, r e a l l y ,  I th ink,  a  successful  attempt t o  br ing  

many d i f fe ren t .  po in t s  of view bes ides  simply academic po in t s  of view 

t o  t h e  microphone t o  t e l l  you how i t  looks t o  them. 

I th ink,  from our s tandpoint ,  t h a t  i s  very important 
, - 

because, i n  a  way, even Lhougll we are staff i n  t h e  government 



working i n  t h e  execut ive ;  t h i s  i s  a handicap because we tend t o  

understand what t h e  execut ive  wants very  wel l .  I t ' s  s e t  up e x p l i c i t l y  

f o r  u s  t o  understand t h a t ,  and we tend t o  respond t o  t h e  Congress, 

as b e s t  we can; and understand what they a r e  doing. General ly  

speaking,  t h e  r e p o r t  t h a t  we publ ished can come t o  anyone and, perhaps, 

t h e  major b e n e f i t  of t h e  volume that  i s  published each year  nr sn, 

Yeally,  a r i s e s  due t o  i t s  use  by people that we are nu t  taking i n t n  

account on t h e  f i r s t  o rde r  i n  an e x p l i c i t  sense ,  because we don ' t  

know about  them. 

There may be t h i n g s  we shov3.d have i n  mind, bu t  do n o t , t h a t  would 

very  much he lp  t h e  n a t i o n  g e t  t h e  most ou t  of t h e  money it  spends 

i n  government t o  have t h i s  worked on. So, t h e  idea ,  from our  s tandpoin t ,  

i s  t o  f i n d  out  more about t h a t ,  i f  we can. That i s  p a r t  of t h e  purpose 

of t h i s  ga ther ing .  



CHAPTER 2 
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DR. LADY: I do'want t o  t a l k  about  what w a s . i n  our  mind when w e  went about 

t h e  a n a l y s i s  i n  t h e  r e p o r t .  We a r e  ope ra t i ng  u n d e r c o n s t r a i n t s a s  w e l - 1 ,  

and i t  is  important  t h a t  t h e s e  be  understood,  s o  t h a t  t h e  work t h a t  is 

done i s  accepted  i n  t h e  contex t  i t ' s  intended t o  be accepted i n .  I 

would l i k e  t o  b r i e f l y  d i s c u s s  some of t hose  c o n s t r a i n t s ,  because t h a t  

would be  our  s i d e  of t h e  i n t e r a c t i o n  t h a t  we ' re  hoping f o r .  Then', a s  

.we go a long ,  over  t h e  two days,  people  who have a more d e t a i l e d  ~ ~ n r l ~ r -  

s t a n d i n g  o f . t h e  p a r t i c u l a r  dec i s ions  we make w i l l  be h e r e ,  and you can 

a s k  them how i t  is  going.  
, 

So, l e t  m e  t hen ,  j u s t  t a l k  a l i t t l e  about t h e  a n a l y s i s  frame t h a t  

w e  l i m i t e d  ou r se lves  t o .  You might a sk  me about i t  a t  t h e  end but  

I w i l l  t hen  t r y  t o  g e t  ou t  of t h e  way, and w e  can g e t  on w i th  t h e  
, 

important  p a r t . o f  t h e  symposium. 

F l r s r ,  lee me say  something obvious.  I t V s . t h a t  i f  you undertake 

an a n a l y s i s  of t h i s  magnitude, i t  i s  going t o  have a 1ngl : s t ics  t a i l  t o  

i t ,  between t h e  t i m e '  you have done i t  and t h e  time t h e  book i s  i n  t h e  

hands of someone who can use i t .  There is a  l o t  of t ime i n  t h a t  l a g .  

A s  a  r e s u l t ,  i t  must be t r u e  t h a t  t he  a n a l y t i c  work s t o p s  a t  some 

p o i n t ,  and t h e r e  i s  always t h e  danger t h a t  something,which is  very 

. . . m a t e r i a l  t o  what y o u ' r e  t r y i n g  t o  d e a l  w i th ,  occurs  between t h e  t i m e  

t h a t  t h e  a n a l y s i s  i s  done and t h e  t ime the r e p o r t  i s  pub.lished. That 

i s  always t r u e  i n ' o n e  s ense  o r  ano the r .  It  i s  p a r t i c u l a r l y  t r u e  i n  

, . 
t he  c a s e  of t h i s  r e p o r t ,  because some of t h e  events  i n  t h e  world.market  

f o r  petroleum, p a r t i c u l a r l y  t h e  p r i c e  i n c r e a s e s  i n  t h a t  market 

occurred a f t e r  w e  had s topped doing t h e  work, and were e s s e n t i a l l y  

doing e d i t i n g  and o t h e r  l og i s t ' i c  k inds  of t a s k s .  



I t ' s  c e r t a i n l y  a l r i g h t  f o r  people  t o  c a l l  a t t e n t i o n  t o . t h a t ,  bu t  

t h e r e  i s  a ,  l i m i t e d  va lue  t o  . t e l l i n g  us t h e  t h ings  t h a t  a r e  important .  

a f t e r  we had done t h e  a n a l y s i s ,  because t h a t  is  obvious.  There ' s  

always a . l i s t  of such t h i n g s .  SO, I hope we d o n ' t  spend too  much time 

d i scus s ing  t h e  f a c t  t h a t  w e  d i d  n o t  t a k e , t h i n g s  i n t o . a c c o u n t  t h a t  were 

unknown a t  t h e  * t ime t h a t  t h e  work was done. 

Perhaps,  more i n t e r e s t i n g ,  we a r e  r e a l l y  l o o k i n g , £ o r  good. advice .  

I f  Lou look a t  t h e  sequence of r e p o r t s  o f  which t h i s  i s  t h e  l a s t ,  i t  

s t a r t s  w i t h  t h e  P r o j e c t  Independence Report ,  and then a r e p o r t  c a l l e d  

t h e  Energy Outlook, then a  r e p o r t  whfch was c a l l e d  t h e  same t h i n g  which 

d i d  n o t . g e t  . publ i shed;  . then  f i n a l l y ,  l a s t  y e a r ' s  annual  r e p o r t ,  t h e r e  

i s  a . s h a r p  d iv id ing  l i n e  i n  t h e  theory  of what t h e  r e p o r t  i s  t r y i n g  t o  

accomplish.  

O r i g i n a l l y ,  t h e  energy informat ion  t h a t  was being genera ted ,  i f  

you w i l l ,  i n  t h e  r e p o r t ;  t h e  f o r e c a s t ;  t h e  a n a l y s i s  of t h e  f o r e c a s t ;  

t h a t  was  d i f f e r e n t i a t e d  wi th  r e s p e c t  t o  t h e  po l i cy  op t ion  menu t h a t  tyhe 

a n a l y s t s  understood t o  be important  t o  t h e  i s s u e s  of  t h e  day. So t h a t  

you q r e  looking  j.n r he  r e p o r t  a t  a  very  l a r g e  number of d i f f e r e n t  out-  

comes t h a t  t h e . a n a l y t i c '  group d iscerned  would be  r e l a t e d  t o  d i f f e r e n t  

po l i cy  op t ions .  That was t h e  p o i n t  of i t .  

Well, when t h e  Department of Energy was formed, ' t h e r e  was a  f a i r  

amount of  concern f o r  t h e  independence of t h e  energy informat ion  func- 

t i o n .  P a r t  of t h a t  concern b o i l e d  down t o  a  d e c i s i o n  no t  t o  cons ider  

i n  an  o v e r t  way, what was c u r r e n t  t o  t h e  r e p o r t ' s  p r e p a r a t i o n ,  and no t  

t o  ana lyze  t h e  t o p i c a l  c o n s i d e r a t i o n s ,  i n  t h a t  s ense .  

The reason  was, t h a t  whatever 'you d i d  had Lu, ds f a c t o ,  be b iased  

i n  some way. Ifhatever was i n  your mind, i f  you look a t  some op t ions  i n  



p a r t i c u l a r ,  you n e c e s s a r i l y  a r e  no t  looking a t  somebody's v e r s i o n  of 

t hose  op t ions .  %.'Surely you w i l l  l e a v e  something-out . So, t h e  f a c t s  

w i l l  b e  b iased ,  i n  t h a t  sense.  Some i n t e r e s t  i n  t h e  po l i cy  debate  

w i l l  be  represented  w e l l ,  a n d ' s o m e ' w i l l  no t  be. The i d e a  w a s  t h a t  t h e  

energy information func t ion  i n  government should no t  s e r v e  one i n t e r e s t  

a t  t h e  'expense of ano the r ,  but  t o  s e r v e  a l l  equa l ly  as f a r  as poss ib l e .  

SO, t h e  dec i s ion  w a s  made no t  t o  have a r i c h  s t ruc tu re .  nf rlifferont; 
. . .  

energy system scena r ios ,  d r iven  by po l i cy  d i s  t i n c  t i o m .  This  was t r u e  
. . . . 

of T a ~ c ' - ~ e a r ' s  r e p o r t .  Lnstead, t h e  dec i s ion  was t o  understand what 

t h e  law was, a t  t h e  e n d , o f  t he  y e a r ,  t h e  f i r s t  of next  yea r ,  t h a t  t h e  

annual  r e p o r t  t o  go wi th  r e spec t  t o  those  laws. 

That is  easy t o : s a y ,  and conceivably was t h e  r i g h t  t h ing  t o .  do; 

, b u t '  t h e r e  a r e  s e v e r a l  disadvantages i n  doing t h a t .  One .disadGantage 

is  t h a t  some laws,-which a r e  t r u e  now, e x p i r e  about t h e  t ime f u t u r e  

yea r s  a r r i v e ,  where you want t o  make a . p ro j ec t ion .  ~oi.1 have t o  f i g u r e  

s,omething out  i n  t h a t  case .  Do you j u s t ,  l i t e r a l l y ,  i gno re  t h e  l e g a l  

i n i t i a t i v e  i n  some a r e a ,  because i t ,  o n ' t h e  books s t r i c t l y  speaking,  

w i l l  no longer  be t h e r e ;  o r  do you try t o  make a guess? Wel1,'you 

have t o  make some judgment, and.we made audgments and you should be 
. . 

i n t e r e s t e d  i n  those ;  and, a s  we go along,  ' f ind out  what t h e y  a r e .  

Fu r the r ,  the  l a w  sometimes leaves  d i s c r e t i o n .  i n  i t s  .i-mpJ.cmentation; 

par t icu lar .1y  i n  a r egu la to ry  environment. W e  had t o ,  i n  such s i t u a t i o n s ,  

make some k i n d  of guess a s  t o  what t he  r egu la to r s 'wou ld  do. S t r i c t l y  

speaking,  t he  law d i d  not  f o r c e  us  t o  do what we decided,  bu t  we had 

t o  make up our  own minds. ,You should worry about t h a t  a l i t t l e  b i t .  
- .  . . . . . . 

We t r i e d  t o  be  neut ra l ' ,  bu t  n e u t r a l i t y  i s ,  perhaps,  beyond us.  

' F i n a l l y ,  t h e r e  i s  a t r end  i n  law-making a s  a p o s s i b l e  advantage i n  

12 ' . .  



environemtnal standards. For example, you c&ld. easily guess chat in 

future times the trend will continue and the law will be more stringent 

and so forth; but to ignore this as we have, what you do is you com- 

promise. 

To a'degree what you are doing is predictive. I mean, you know 

for sure in some areas that what you're doing under the constraints 

I have described is not a best guess about what happened. Even under 

the "what if" nature of the scenario. You know it's not a best guess, 

because the law will move and you can understand how it would change; 

and we decided not to do that. 

One thing -- one important thing from the standpoint of my interest -- 
might be some good ideas about this problem. Is there some way to 

behave differently in the way we structured the analysis, so we still 

maintain, legitimately, a neutral posture in terms of the various in- 

terests that we might serve; yet, do a little better with some of these 

issues, be a little more predictive? I don't know. That would be a 

wonderful thing if we could understand that kind of problem better. 

Tn any event, the main idea is to get the different points of view 

available to us. There will be a document from this that all of you 

may get. Hopefully, with no intention of degrading what we will do 

here, the value of what we do here is greater than what we accomplished 

in the room in two days, but the document and the interactions will 

become far more substantial. 

As we go along, if there is some obvious way to improve matters, 

you should say what they would be, because I think this is such a com- 

pelling idea that we will surely try to do it each year, unless some 

disaster befalls the attempt this time. So, we look for any suggestions 

13 



t o  make t h i n g s  b e t t e r .  With t h a t ,  I w i l l  thank you f o r  being h e r e ,  

and w i l 1 , b e  ou t  of t h e  way, and t u s n  t h e  f l o o r  over  t o  Charles-Mylander. 
t 

DR. ALT: Before D r .  Mylander comes on board ,  and be fo re  I in t roduce  t h e  

moderator f o r  t h i s  morning's s e s s i o n ,  George spoke of d i s a s t e r s . .  I 

t h i n k  t h i s  i s  an a p p r o p r i a t e  p o i n t  t o  t e l l  you t h a t  t h e r e  a r e ,  by 

n e c e s s i t y ,  s e v e r a l  changes i n  t h e  o u t l i n e  f o r  today. 

& 

(Laughter.. ) 

The f i r s t ,  due t o  urgent  p r e p a r a t i o n s  fm.a U.S. Treasury Department 

meeting wi th  t h e  P r e s i d e n t  of t h e  United S t a t e s ,  M r .  Borkman w i l l  no t  

be  a b l e  t o  add re s s  us .  Furthermore, due t o  t h e  House Subcommittee on 

Energy and Power d e l i b e r a t i o n s  concerning the  I r a n i a n  c r i s i s ,  M r .  

Finnegan w i l l  a l s o  no t  be a b l e  t o  address  us .  So, because we were no t  

informed about t h i s  u n t i l  l a t e  yes t e rday  a f t e rnoon ,  t h e  time d id  no t  

permi t  us t o  f i n d  replacements ,  no r  f o r  them t o  sugges t  replacements .  

But we do f e e l  i t  is  b e s t  t o  cont inue  t h e  symposium agenda wi th  t h e  , 

fo l lowing  changes f o r  t ime.  

If we work baclcwards, i f  we look at t h e  M i d t ~ t - n i  Energy Supply  and 

Deluautl, It was scheduled t o  start a t  10:50; i t  w i l l  now s t a r t  a t  10:20, 
/ 

b u t  w i l l  s t i l l  run u n t i l  lunch t ime,  u n t i l  12:OO noon. 

Short-Term Supply and Demand, aga in ,  w i l l  now run from 10:15 

through 10:20. You say ,  "Why s o  sho r t ? "  I won't  s t e a l  thunder from 

t h a t ,  and I ' l l  l e t  t h e  speaker  t e l l  you why. 

The co f f ee  break w i l l  now run  from 10:OO t o  10:15, and Analy t ic  

Ob jec t ives  and Study Design w i l l  con t inue  u n t i l  10:OO. Before D r .  

Mylander speaks,  I would l i k e  t o  i n t roduce  t h e  moderator f o r  t h i s  



s e s s i o n ,  who i s ,  I cons ider ,  a  l i v i n g  legend i n  t h i s  a r e a ;  namely, 

Saul  Gass. 
.. . 

DR. GASS: Thank you very.'much, Frank.' I f  1 had kaown I was 'going t o  g e t  a  

s e s s i o n  wi th  two speakers  t o  go from 9 :00 to .  10: 00, 'I would have ' ,gotten 

n ,  my s o f t  shoes on t o  do a  s o f t  shoe dance. , '  

George, i n  h i s  i n t roduc t ion ,  went on and brought us  i n t o  t h e  f i r s t  

s e s s ion ;  s o  George's comment sho'uld be taken a s  being t h e  f i r s t '  speaker  

i n  t h a t  p a r t i c u l a r  s e s s ion .  I t ' s  my pleasure ' ,  now, t o  in t roduce  D r .  

Charles  Mylander. 

Before I do t h a t ,  l e t  me j u s t  comment; because we do have some 

time, y o u ' l l  n o t i c e  t hese  th ings  t h a t  you' have i'n your packets ."&I 

t h i n k  i t ' s  a  very good oppor tuni ty  t o  asG,George and ~ h a r l e s  some ques- 

t i o n s ;  some of t h e  p l ans  they have had; some of t h e  p l ans  they have f o r  

, t h e  future; . - - .So,  i f  you would w r i t e  ou t  t h e s e  ques t ions ,  I would, be 

more than happy t o  address  t h e  ques t ions  t o  t h e  i n d i v i d u a l  speakers  

during t h i s  p a r t i c u l a r  s e s s ion .  

So, l e t  me go on and in t roduce  D r .  Charles  Mylander, who i s  

Di rec to r  of the Cl f f i ce  06 I n t e g r a t i v e  Analysis  a t  E I A .  Charles? 

DR. MYCANDER: Our p l an  of p re sen ta t ion  has been d i s rup ted  by events .  

Espec ia l ly ,  t h e  I r a n i a n  events  of e a r l y  November, which have a f f e c t e d  

t h r e e  of ou r  speakers .  I was going t o  d i scuss  our  p l a n s  f o r  t h e  up- 

coming Annual Report t o  Congress (ARC). Work on t h i s  s tudy  has j u s t  

begun. 

I w i l l  p r e sen t  ou r  c u r r e n t  p l ans  on how we're  going t o  s t r u c t u r e  

t h e  scena r io  des igns  f o r  t h e  for thcoming ' repor t ,  and t h e  o rgan iza t ion  

, . . .  
, , 

of t h e  forthcoming ARC r e p e r t .  



This meeting is being held in a timely fashion. We can redirect, 

to some degree, the way we organized thereport---and---the issues we 

tried to address; the way we design our scenarios. I plan'to - .  leave time 

so we can have a useful.discussion on these topics in the.time that 

has become available to us. . 

But to put that discussion in a context and also to put into cnn- 

text the presentation of 1,ast year's annual. r e p n r t ,  r~hich 6 s  oall,cd 

Annual Report to Congress 1978 or more colloquially, ARC-78; let me 

turn the iloor back to George Lady, who is one of the chief architects 

of the design of last year's base case scenarios and participated in 

decisions on how to organize the presentation of last year's annual 

report, though I don't think he would accept the blame or the credit 

for being the primary architect of that report. 

Dr. Classep was the primary architect of the ARC-78 report. He, 

unfortunately, is unable to be with us today. 

DR. L ~ Y :  I mentioned what we did not do, which was to have the analysis. 

carefully investigate differences between government energy policies 

as they might-evolve in the future. Instead, we t r i e d  t n  accnmodate 

~ l l c !  idea that the resuPts,however they were derived, were certainly 

uncertain as %to their predictive. quality. 

As a rigorous matter,.altbough i t  i s  easy to say, it is very 

difficult to understand the analysis process that we used; precisely, 

how'to proceed and develop rigorous notions of forecast uncertainty. 

It is easy to define these notions, perhaps, but in a large system, 

such as we use'which embodies many different modules, some automated, 

some not, and a considerable amount of judgment,'to go ahead and.end 



up wi th  a  textbook k i n d ' o f  unce r t a in ty  megsure has , '  s o  far . ,  been 

beyond us.  . . 

Nevertheless ,  due i n  p a r t  t o  t h e  d i r e c t i o n  t h a t  was coming t o  t h i s  

work from t h e  two men t h a t  came i n  t h e  s e n i o r  p 6 s i t i b n s '  i n ' t h e  new 

. department; i t  was an assignment,  both l a s t  y e a r a n d  t h i s ,  t o  somehow 

accomodate t h a t  i s s u e ;  and somehow l e t  t h e  use r  of t h a t  . repor t  under- 

s tand  t h e  'dagree t o  which, i n  f a c t ,  t h e r e  r e a l l y , w a s  a  range of energy 

p r i c e s  and q u a n t i t i e s ,  r a t h e r  than j u s t  a  s i n g l e  p r e d i c t i o n  under t h e  

va r ious  circumstances t h a t  were t o  be s tud ied .  

. . .  
To do t h i s ,  what w a s  decided w a s  t o  ' t ake  t h e  s tandpoin t  of a n  

economist ' s v i e w  of what ' s going on. From ' t h e  economisfs s t andpo in t ,  

what i n  t h e  end i s  being done, a s  f a r  a s  ' t h e  a n a l y s i s  i s  concerned, i s  

t h a t  sharp  e s t ima te s  of energy .supply ,  i n  t h e  sense  of a l t e . r n a t i v e  

q u a n t i t i e s  of energy t h a t  w f l l  appear i n  t h e  n a t i o n a l  markets a t  given 

. p r i c e s ,  a r e  achieved and sharp  e s t ima te s  of enetgy demand, which would 

, be t h e  q u a n t i t i e s  of energy t h a t  would be consumed a t  va r ious  p r i c e s  
. b' 

i n  t h e  n a t i o n a l  market. 

Those . e s t ima te s  a r e  brought i n  hand, and then  due t o  q u i t e  a  b i t  

of e f f o r t ,  t he se  two concepts a r e  i n t e g r a t e d  and you come out  wi th ,  

given a l l  t h e  precondi t ions ,  p r i c e s  and q u a n t i t i e s  f o r  t he  energy system 
. . 

under t he  var ious  circumstances t h a t  p a r t i c u l a r  s c e n a r i o s  r ep re sen t .  

The p r i c e  and the  quan t i t y  i n  t h e  energy market, s u r e l y ,  were i n  

d i spu te  i n  some sense ,  r a t h e r  than c l e a r l y  accu ra t e  p ro j ec t ions .  In 

orde r  t o  r ep re sen t  unce r t a in ty ,  i n  a  second b e s t  sense ,  t h e  va r ious  

f a c t o r s  underlying supply and demand were per turbed .  For example, on 

t h e  demand s i d e ,  a  major determinaut  of what you wo~lld suppose would be 

demanded i n  a  marketplace,  i n s o f a r  a s  consuming energy i s  concerned, is  



t h e  o v e r a l l  l e v e l  of economic a c t i v i t y  a s  might be  measured by n a t i o n a l  

income, Gross Nat iona l  Product ,  depending on which product  you ' r e  

looking  a t .  

A s  a  r e s u l t ,  t h a t ,  a s  w e l l  a s  o t h e r  v a r i a b l e s  t h a t  we would 

. . 
b e l i e v e  would be  determining energy demands o r  i n f luenc ing  . i t ,  were 

pertur.bed. That is,  d i f f e r e n t  growth r a t e s  of t h e  economy were assumed 

and we have, therefore, s e v e r a l  demand s t r u c t u r e s  t h a t  we would use.  

Each one r e l a t e d  t o  an  . a l t e r n a t i v e  assumption about economic a c t i v i t y ,  

amnng o t h e r  t h i n g s .  

I n  t he  same'"fashion,' on t h e  supply s i d e ,  such as t he  c o s t  of f ind-  

i n g  and l i s t i n g  o i l  and gas  would, unquest ionably,  be  important f a c t o r s  , 

i n  an  eskimate of how much t h e s e  energy sources  would be processed 

and brought t o  market a t  a  given p r i c e  i n  t h a t  niqrker. Again, v a r i a b l e s  

such  a s  t h e s e  were per turbed;-  I n  any ~ v k n t ,  t.re ~!ou2.d, t l l a ~ e l o r e ,  have 

s e v e r a l  demand s t r u c t u r e s ,  a s  a n  economist might say -- supply s t r u c -  

t u r e s  o r  supply curves  s e t  i n  a simple sense. Then a  s c e n a r i o  was 

def ined  by simply combining one of t h e  demand s t r u c t u r e s  w i t h  one of 

t h e  supply s t r u c t u r e s .  

The base scenario,which w a s  t h e  midpoint of t h e s e  pe r ru rba t ions ,  

w a s  def ined  as a  r e f e r ence  p o i n t ;  then ,  e s s e n t i a l l y ,  w e  had scena r io s  

t h a t  i n v e s t i g a t e d  a h igh  demand wi th  low supply ,  h igh  demand w i t h . h i g h  

Bupply, e t  c e t e r a .  What comes ou t  of doing t h i s  is t h e  f i v e  s cena r io s  

y o u , s e e  r epo r t ed .  The i d e a  of those  was t o  gene ra t e  some lcirld of 

range wi th in  which t h e  a n a l y s i s  i s . o f f e r i n g  f u t u r e  energy p r i c e s  and 

q u a n t i t i e s  i n  a  p r e d i c t i v e  sense  and g e t t i n g  u s . o u t  of the  bus iness  

of having a  s i n g l e  p r e d i c t i o n  t h a t  we a r e  t r y i n g  t.o hang o u r  h a t  on. 

Th i s  has  been tremendously u s e f u l ,  I might say. Not t o  me s o  much, 



anpore, since I am unhappily not involved in an important way in this 

good work; but letters comes in the mail which say. you're low or you're 

high, or both. And you're wrong, therefore,. because our numbers are 

different than your numbers. In the old time.s, a lot would happen 

next. There would be a great scramble to find out what happened, and 

why. This still goes on, but now we can say, "No, no. See how your 

estimates fall witrhirl our ranges?!' 

Therefore, we are jointly consistent and we can go together and 

find out why you are on the high side of our range, but we are together, 

rather than adversaries. This is very constructive in what happens 

next and some'interested party questioning the difference between 

their conclusions and ours. 

So, that is the basic rationale. and the purpose of doing it that 

way was to try to understand, so to speak, the fuzziness associated 

with predicting the future in the matters that we are trying to do; 

so rather than, as I said before, trying to understand the different 
, .  . 

things government might do and then try to figure out what difference 

that makes. 

Therefore, the scenario structure was really all about one effort 

which was to forecast energy prices and quantities in the future. The 

different scenarios are not different situations, but they are of the 

sane situation. That is, it is our effort to look in the future and 

give an understanding of the range. That was in our minds when we 

did it,, and that is what we intend you to take the scenarios 'to be. 
I 

DR. NYLANDER: One of the.purposes in our scenario design is to try to - 

identify a range of uncertainty in our forecas~s, b u ~  clea~ly, iu a 

limited number of scenarios, we were unable . . to,completely identify the 
e 
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range of reasonable  unce r t a in ty  i n  t h e  f o r e c a s t s .  

The s c e n a r i o  des igns  d id  no t  vary  c e r t a i n  f a c t o r s  t h a t  have 

s i g n i f i c a n t  u n c e r t a i n t i e s .  For example, t h e  s cena r io  des igns  i n  ARC-78 

. do n o t  really i d e n t i f y  u n c e r t a i n t i e s  about e l e c t r i c i t y  p r i c e s ,  because 

we have c e r t a i n  behaviora l  assumptions b u i l t  i n t o  our  f o r e c a s t i n g  

procedure t h a t  d e s c r i b e  t h e  way u t i l i t i e s  w i l l  b r ing .on - l ine  new power 

p l a n t s  and r e t i r e  o l d  power p l a n t s .  This  assumption a f f e c t i n g  e l ec -  

t r i c i t y  p r i c e s  .and o i l  imports was not  va r i ed  i n  t h e  base case.  s cena r ios .  

We d i d  t r y  0 address '  some o r  t h e  u n c e r t a i n t i e s  of t h i s  t ype ,  i n  what 

we c a l l  s e n s i t i v i t y  a n a l y s i s  as d i s t i ngu i shed  from our base case  

scena r ios .  

Base case s c e n a r i o s  a r e  a n  a t tempt  t o  ge t  a  f u l l y  i r t e g r a t e d  fore-  

cas't t h a t  i s  self-consl is tent  , both 'from i ts  d e s c r i p t i o n  of t h e  energy 

marke.ts and t h e  energy markets i n t e r a c t i o n  wi th  t h e  economy, t o  t h e  

degree t h a t  we a r e  a n a l y t i c a l l y  a b l e  t o  achieve  t h a t '  goa l .  

The s e n s i t i v i t y  analyses do not  t r y  t o . a c h i e v e  t h a t  ambit ious 

goa l ,  bu t  ra ' ther look a t  t h e  e f f e c t  of changing one o r  two key assump- 
' . 

t i o n s  and l eav ing  every th ing  e l s e  i n  a  base case  scena r io ,  untouched. 

Then making what we c a l l  only a  p a r t i a l ,  -equilibrium a n a l y s i s .  

This  y e a r ,  based on comments we've go t t en  -- not  i n  a  form l i k e  

t h i s ,  bu t  from people who c a l l  up and t a l k  t o  us o r  w r i t e  i n  t h e i r  

comments -- and we decided t o  proceed wi th  a  s impler  s cena r io  des ign  

f o r  o u r  base case  scena r ios .  We're going t o  focus a t t e n t i o n  on only 

t h r e e  base case  s c e n a r i o s  i n s t e a d  of t h e  f i v e  b s e d ' i n  ARC-78. The key 

f e a t u r e  of t h e  new base case  s c e n a r i o s  is  an at tempt  t o  use  a  reasonable 

range of unce r t a in ty  about world o i l  p r i c e s .  



When we s t a r t e d  t r y i n g  t o  d e f i n e  t h e s e  s c e n a r i o s ,  two months - a g o y - -  

what I thought  i n t u i t i v e l y  was a r e a s o n a b l e  range of u n c e r t a . i n t y  on 

world o i l  p r i c e s  and i n d i c a t e d  by t h e  s t u d i e s  t h a t  we have under way 

a t  t h a t  t i m e  might be  o v e r t a k e n  by e v e n t s  t h a t  a r e  o c c u r r i n g  r i g h t  now. 

What'we assume,as a  r e a s o n a b l e  h i g h  range  on world o i l  p r i c e s ,  i s  

lower t h a n  t h e  c u r r e n t  s p o t  market p r i c e  f9.T r e a s o n s  I d o n ' t  f u l l y  

unders tand .  It seems we a r e  approaching t h e  upper end of o u r  range  of . 

u n c e r t a i n t y  f o r  1990 i n  1980. 

(Laughter  . ) 
The major  f a c t o r  t o  be v a r i e d  amongst t h e  Chree b a s e  c a s e s  f o r  

t h e  n e x t  ARC f o r e c a s t  w i l l  be  world  o i l  p r i c e s .  

Another way-of look ing  a t  th.e t h r e e  s c e n a r i o s  i s  t h a t  we w i l l  

have a mid-case s c e n a r i o  which w i l l  co r respond  t o  l a s t  y e a r ' s  mid-case 

s c e n a r i o  w i t h  h i g h  o i l  p r i c e s  c a l l e d  t h e  C-High s c e n a r i o .  A h i g h  world 

o i l  p r i c e  s c e n a r i o  w i l l  be a  p e s s i m i s t i c  s c e n a r i o .  Then t h e r e  w i l l  be  

an  o p t i m i s t i c  s c e n a r i o . t h a t  h a s  low world o i l  p r i c e s  t h a t  has  t h e  f l a v o r  

t h a t  what happened i n  1973 i s  going t o ,  a g a i n ,  happen i n  1978. You had 

a n  i n i t i a l  jump. i n  world  o i l  p r i c e s .  Then world  o i l  p r i c e s  remained 
\ 

r e l a t i v e l y  c o n s t a n t  and even d e c l i n e d  somewhat i n  r e a l  terms b e f o r e ,  

a g a i n ,  t h e  world p roduc t ion  c a p a c i t y  i s  c o n s t r a i n e d  by world  demand 

and t h e  s c e n e  i s  s e t  f o r  a n o t h e r  i n c r e a s e  i n  world  o i l  p r i c e s .  

A m o t i v a t i n g  f a c t o r  i n  r e d u c i n g  t h e  number o f  b a s e  c a s e  s c e n a r i o s  

t h a t  w e ' r e  do ing  is  t h e  d e s i r e  t o  do a n o t h e r  s t u d y  i n  p a r a l l e l  w i t h  

t h e  a n n u a l  r e p o r t  f o r e c a s t i n g  s t u d y .  That o t h e r  s t u d y  i s  b e i n g  done 

a t  t h e  r e q u e s t  of t h e  Congress t o  examine t h e  impact of energy r e g u l a -  

t i o n  oil tlle eurrgy -markets .  



Another m o t i v i a t i o n  f a c t o r  f o r  reducing t h e  number of base  ca se s  

is  t h a t  a  fundamental purpose of our  annual  r e p o r t  s cena r io s  is  t h a t  

they  become base  c a s e s  f o r  doing po l i cy  a n a l y s i s .  When we a r e  reques ted  

t o  do a  po l i cy  a n a l y s i s  f o r  e i t h e r  t h e  execut ive  branch o r  f o r  Congress, 

we a t tempt  t o  s t r u c t u r e  t h a t  a n a l y s i s  about an ARC scena r io .  That i s ,  

w e  t r y  t o  ana lyze  t h a t  po l i cy  a s  a  v a r i a t i o n  of one of our base c a s e s  

and then  i d e n t i f y  t h e  impact of t h a t  p o l i c y  by looking at t h e  d i f f e r e n c e  

of t h e  two f o r e c a s t s :  a  base c a s e  f o r e c a s t  and t h e  f o r e c a s t  t h a t  repre-  

s e n t s  t h a t  proposcd p ~ i i c y .  

For t h e  purpose of po l i cy  a n a l y s i s  we seldom use anything o t h e r  

t han  our  middle c a s e  s c e n a r i o ,  t h e  C s c e n a r i o ,  w i th  t h e  except ion ,  t h i s  

yea r .  I n  t h e  ARC r e p o r t  being d iscussed  h e r e  we r e p o r t  on two scena r io s  

i n  a d d i t i o n  t o  those  George has  prev ious ly  i d e n t i f i e d .  They were done 

a t  t h e  r eques t  of t h e  po l i cy  branch of DOE t o  provide them wi th  what 

they thought would be s i g n i f i c a n t  base  ca se  s cena r io s .  We d i d  something 

char is  ak in  eo what i s  proposed a s  t h e  main l i n e  of t h i s  coming y e a r ' s  

f o r e c a s t i n g  e f f o r t .  We d id  two v a r i a t i o n s  of t h e  mid-case s c e n a r i o ,  

which have been i d e n t i f i e d  a s  C-Low and C-High. 

C-LOW had low world o i l  p r i c e s  remaining cons t an t  a t  $15.00 a  

b a r r e l  and then  i n c r e a s i n g  only modes t ly . t o  $16.50 i n  1995. That c a s e  

has  n o t  been t h e  s u b j e c t  of a  g r e a t  d e a l  of a t t e n t i o n .  The people ,  

now, seem t o  i d e n t i f y  our  C s c e n a r i o  where world o i l  p r i c e s  remain con- 

stant., a t  $15.00 a  b a r r e l  u n t i l  1985, t hen  inc reas ing  t o  $18.50 i n  1990, 

and $21.58 i n  1995 , to  be a  low s c e n a r i o .  

Las t  y e a r ' s  h i g h : s c e n a r i o ,  and world o i l  p r i c e s  i nc reas ing  t o  

$21.50 i n  1985 and going up t o  $31.,50 : in  1995. When we def ined  t h a t  

s c e n a r i o  l a s t  y e a r ,  we were very  f e a r f u l  t h a t  we would be c r i t i c i z e d  

2  2 



for considering such an outrageously high world oil price. Now that 

. -- 
scenario in many people's minds is what they call the mid-case. Policy -.-. 

d 

people look upon it as a middle case. They would like to have a much 

higher case study; how to protect the nation against high world oil 

prices. 

Another thing that we can usefully disquss today is our perception 

that the Annual Report to Congress is too large; as you know,it is 

a thick volume reporting our forecast in three different time frames. 

A short-term forecast which went out the next three years, ko 1982. . 
The midterm forecast which covered the span from 1985 to 1995 and the 

long-term forecast which was a forecast of energy markets from the year 

1975 to the year.2020. The focus of the long-term forecast is the past 

2000 period. 

The subject of the symposium, the 1978 Annual Report to Congress, 

was'published in June 1979. The organization of this report is an 

international chapter, fol.1owed 'by three overview chapters looking at 

the different time frames I have just described.1 Then detailed chapters 

thereafter, focusing on the energy supply markets, the energy demand 

markets, and energy conversion industries such as the refining industry. 

There is a.chapter on the electric utility industry; a chapter on 

nuclear power; and several impact chapters that look at the impact of 

the energy future on the economy, on the regional distribution of 

income, and on the environment. 'The proposal for this coming year is 

@ 
that the current format is not serving the public and Congress well. 

' We believe it would be more useful to have a smaller, more compact, 

document that is unified in its presentation. 



The proposed new format i s  t o  have t h e  i n t e r n a t i o n a l  chap te r ,  

followed by t h e  t h r e e  f o r e c a s t  chap te r s .  The t h r e e  f o r e c a s t  chapters  

would be expanded only  modestly.  Most s i g n i f i c a n t l y ,  expanding t h e  

long-term f o r e c a s t i n g  chap te r .  The m a t e r i a l  i n  t h e  c h a p t e r s .  t h a t  

d i s c u s s  t h e  va r ious  segments of energy supply and demand markets w i l l  

be fo lded  i n t o  t h e  f o r e c a s t  chap te r s .  

So, t h e  m a t e r i a l  p resented  about t h e  midterm f o r e c a s t  would not  

be as g r e a t  a s  i n  t h e  ARC-78 r e p o r t .  But i t  would be a u n i f i e d  pre- 

s e n t a t i o n  w i t h  every th ing  toge the r .  Then we would have t h e  sepa ra t e  

r e p o r t s  which would be i ssued  about  t he  same time a s  t h e  Annual Report, 

t h a t  i s , a n  a n a l y s i s  of impact of r e g u l a t i o n s  on t h e  energy markets.  

Both George and I went a  l i t t l e  l onge r ,  bu t  I t h i n k  we can,  now 

-- I ' l l  t u r n  i t  back t o  t h e  moderator and hope t o  g e t  some feedback 

on t h e  i s s u e s  we've r a i s e d  a l r eady .  

DR. GASS: Thank you, Char les  and George. Are t h e r e  any s p e c i f i c  ques t ions  

~ l ~ i i ~  the  audfence might have r i g h t  now? Yes, p lease .  I w a s  wandering 

i f  i t ' s  a  s p e c i f i c  ques t ion ,  because we're  t r y i n g  t o  record i t ;  i f  

you would w r i t e  i t  down w i t h  your name s o  we can g c t  i t  i n  t h e  pro- 

ceedings. Thank you. 

Do you have a  ques t ion?  

PARTICIPANT: Yes. Are copies  of t h e  r e p o r t  going t o  be a v a i l a b l e  so  we can 

have access  t o  them be fo re  t h e  meet ing? .  

DR. GASS: Do we have any here?  

DR. ALT: No, we do no t  have e x t r a  cop ie s ,  here .  They a r e  very expensive. 

DR. MYLANDER: L e t  m e  answer . tha t  ques t ion .  S ing le  cop ie s  a r e  o r  were, u n t i l  

t h e  p r i n t  runs  ou t ,  a v a i l a b l e  a t  t h e  NaLional Energy In fo rma t ion ,  

Center ,  which i s  a  p a r t  of t h e  Energy Information Administrat ion.  I ' l l  



t a k e  i t  upon m y s e l f . t o  g e t , t h a t  te lephone number. You can c a l l  them. 

and reques t  t h a t  you be s e n t . a  copy. (Single  copies  can be reques ted  

a t  t h e  National  Energy Information Center ,  ( 2 0 2 )  634-5694. )  Mul t ip i e  

copies  have t o  be  obtained by o rde r ing  them through t h e  government 

p r i n t i n g  o f f i c e .  . A s  a  member of t h e  audience indicated, , they a r e  

f a i r l y  expensive. 

PARTICIPANT: I have checked t h a t  op t ion  o u t ,  and those  copies  a r e  a l l  gone, 

except £'or volume one. They r e f e r r e d  me t o  t h e  warehouse out  he re ,  

t h a t  is  on Highway 1. That ' s  t h e  only way you can g e t  one, I ' m  q u i t e  

. . 
su re .  . . 

DR. GASS: Thank you. I was wondering i f  I ,  i n  my pe r roga t ive  a s  Chairman, 

m i g h t a s k a  ques t ion  to Geor.ge and Charles? I was j u s t  wondering . . i f  
- - 

you would exp la in  the  r e l a t i o n s h i p  between' t h e  r e p o r t  r e s u l t s  and t h e  

model deve,lopment a t  EIA. Not so  much between t.he c u r r e n t  r e p o r t ,  

.' b u t  w h a t ' a r e  you going t o  d o ' i n  t h e  f u t u r e  i n  t r y i n g  t o  have people 

t r a c k  t h e  r e s u l t s  a n d , t h e  models t h a t  we used f o  develop' t h e  r e s u l t s ? , . : ;  . . 

DR. LADY: . From'the s t andpo in t  of making ava i l ab l e '  t h e  b a s i s  of t he  r e p o r t , ' '  

i t , s e l f , .  we have a program wi th  s e v e r a l  prongs. 

The f i r s t  i s  t h e  i d e a  t h a t  b a s i c  a n a l y t i c a l  c a p i t a l  t h a t  we use ,  

o r  models, almost c e r t a i n l y  r e s i d e  on. a  computer. We have a  program.' * .  

now i n  p l ace ,  of desc r ib ing ,  and i n '  some sense  j u s t i f y i n g  o r  ' a t  l e a s t  
. . - . .. - . 

. . 
exp la in ing ,  our  reasoning behind choosing these ' sys t ems  a s  t h e  way t o  

. . 

do whatever they .do. . This  is very Pxpensive , a s  you might e a s i l y  guess ,  

s o  we have no t  done i t  a l l .  We a r e  i n  t h e , p r o c e s s  of doing i t .  We . . 

expect t h a t  soon, t h i s  yea r  o r  next  yea r ,  we w i l l ,  i n  gene ra l ,  have 

, . 
a v a i l a b l e  adequate d e s c r i p t i o n s  of . t h e s e  . models,. 



O f  course ,  t h e  models a r e  used i n  va r ious  ways, bu t  what t h e  models 

do provide i n  terms of r e s u l t s ,  a r e  o f t e n  amended. Judgment sometimes 

h a s  t o  be .  i n s e r t e d  due t o  circumstances o f  models no t  tak ing  t h i n g s  

i n t o  account ,  a s  would b e . n a t u r a 1 .  

We a l s o  have a  program' for  organiz ing  a l l  of t h i s  a c t i v i t y  and 

a l s o  providing i t .  This  is somewhat harder  t o  do, because t h e  s h e  

people who a r e  t o  do t h i s  a r e  t h e  ones who a r e  coping wi th  the  flow of 

assignments t h a t  n a t u r a l l y  a r i s e .  

Whether o r  no t  we can  do t h i s  q u i t e  a s  soon a s  t h e  o t h e r ,  I don ' t  

know, but  we a r e  t r y i n g  t h e r e ,  t oo . '  Fu r the r ,  we have an i n i t i a t i v e  

t h a t  w e  a r e  pursuing,  bu t  a l l  of t h e  a p p l i c a t i o n s  a r e  no t  f u l l y  under- 

s tood  a t  t h i s  p o i n t ,  which is  t o  make t h e  models, t h e  i n t e l l e c t u a l  

c a p i t a l  t h a t  i s  on t h e  computing machine, a v a i l a b l e  t o  o the r s .  
. . 

. . ... , 

Simpiy s t a t e d ,  t h i s  would e n t a i l  having a  t a p e . a n d  i n s t r u c t i o n s  

and some reason t o  b e l i e v e  t h a t  those  two th ings ,  t o g e t h e r ,  a r e  su f f  i- 

c i e n t  t o  enable  a t h i r d  t; accept  t h e  t ape  i n  t h e  book, and 

understand what t o  do wi th  T t ,  and a c t u a l l y  do i t .  

The i n s  and o u t s . o f  t h a t  a r e  cons iderable .  Many of which a r e  beyond 

my e x p e r t i s e .  We a r e  t r y i n g ,  however. Fu r the r ,  we have a number of 

p r o j e c t s  and, a s  i t  i s  now a n t i c i p a t e d ,  t h e s e  p r o j e c t s  w i l l  grow, both 
- 

i n  number and magnitude; which as an  ana1yt.i.c effort o n ,  t he  s i d e  of 

t h e  product ion of t h e  r e s u l t s ,  w i l l  cons ider  t h e  q u a l i t y  of t h e  r e s u l t s .  

E s s e n t i a l l y ,  t h e  p r o j e c t s  eva lua t e  and speak t o  whether o r  no t  t h e  

manner i n 'wh ich  we a r e  doing t h i n g s  i s  up t o  t h e  s t a t e  of t h e  a r t ;  

t r y i n g  t o  t ake  t h e  va r ious  procedures  t h a t  we use  and experiment wi th  

them t o  understand s e n s i t i v i t i e s  and o t h e r  i n t u i t i v e  ques t ions  tha- t  you 

would want t o  have t h e  answers t o  when you t r y  t o  i n t e r p r e t  t h e  r e s u l t s  



. . 

i n  t h i s  r e p o r t .  That. should be a v a i l a b l e  around t h e . f i r s t  of February, 

perhaps. That i s  ou r  i n t e n t i o n .  Yes? 

PARTICIP&: What r a t e  of i n f l a t i o n  do you inco rpora t e  i n  your model, 

s p e c i f i c a l l y  i n  p r o j e c t i n g  t h e  p r i c e  of o i l ? .  The reason I asked t h i s  

is t h a t  I r e c e n t l y  heard a paper by an  economist: from the  Pr ince ton  

I n s t i t u t e .  He poin ted  ou t  t h a t  i n  r e a l  d o l l a r s ,  t h e  p r i c e  of OPEC o i l  . 
8 

has not  increased  s i n c e  t h e  o r i g i n a l  jack ing  up i n  1973. 

Since then ,  he has a  very i n t e r e s t i n g  p r o j e c t i o n  t o  show t h a t  t he  

p r i c e  actuaLly . d id  decrease  from t ime t o  t ime,  u n t i l  OPEC jacks  up t h e  

p r i c e  aga in .  I n  f a c t ,  i t  w i l l  have t o  be increased  aga in ,  before  t h e  

end of t h i s  yea r  f o r  t h e  p r i c e s  t o  remain cons tan t  i n  c o n s t a n t  d o l l a r s .  .' 

DR. LADY: A l l  p r i c e s  i n  t h e  a n a l y s i s  are '  "real" .  I a n  r e a l l y  t h e  wrong 
. . 

person t o  d e a l  wi th  t h e  ques t ion  i n  t h a t  l e v e l  of d e t a i l .  But 1979 

p r i c e s  -- 

DR. MYLANDER: 1978. . . 

DR. LADY: The p r i c e s  a r e  r e g a r d l e s s  t o  what year  t o  which they. a r e  i n  con- 
.;:: . 

temporary. So, t h e  p r i c e s  i n . 1 9 9 0 . a r e  i n  u n i t s  of 1978. d o l l a r s .  Thus, 

rates of i n f l a t i o n  a r e  no t  an e s s e n t i a l  p a r t  of t h e  a n a l y s i s ,  p a r t l y  

f o r  a  good reason;  because wi th  t h e  except ion  of s i t u a t i o n s  where t h e  

government is  in t e rven ing  v i a  r egu la to ry  s t r u c t u r e ,  from t h e  s tandpoin t  

of economics, t h e  r a t e  of i n f l a t i o n  doesn ' t  make- any d i f f e r e n c e  t o  

what t h e  a n a l y s i s  is  doing. It would, though, be t r u e ,  f o r  example, 

t h a t  t ime t r a c k  of a  p r i c e  i n  r e a l  terms,  which showed t h e  p r i c e  de- 

c l ining,we assumed it  t o  be  cons t an t .  I n  nominal d o l l a r s . t h a t  would 

be r i g h t .  

Do you want t o  speak m o r e ' t o  t h a t  quesr ion?  



DR. MYLANDER: No. 

DR. L ~ D Y :  Does t h a t  answer your questio,n? 

DR. GASS: Thank you, George. ' Any o t h e r ?  

PARTICIPANT: 1t seems t o  me t h a t  t h e r e  i s  sbmething r e a l l y  b a s i c  between 

monetary u n i t s  and cons tan t  d o l l a r  u n i t s , ,  and when you assume cons tan t  

d o l l a r  u n i t s  you i m p l i c i t l y  assumed t h a t  t h e  bulk of t h e  indus t ry  -- 
m 

energy i n d u s t r y  is  i n t e r e s t e d  i n  energy product ion,  s o l e l y .  What i f  
,, -. . . . 

a l a r g e  po r t ion  .of i t  is a l s o  . i n t e r e s t e d  in . . specu la t ion?  

DR. LADY:, What about  i t ?  

PARTICIPANT: You have t h e  r i g h t s  t o  t h e  r e se rves  and those  reserves--they 

a r e .  l i k e  any specu la to r .  .What ,is going t o  be. t h e  va lue  i n  t h e  ground 

tomorrow versus  producing them today? So you'have a s p e c u l a t i v e  element 

t h a t  i s  involved i n  t h e  market which i s  h igh ly  in£luenced by gambling 
' , 

i n s t i n c t s  and s o  t o r t h ,  ve r sus  t h e  product ive  a spec t  of t h e  market. 

When' you put  every th ing  i n  r e a l .  d o l l a r s ,  i t '  seems' t o  me t ha t  you are' 

assuming t h a t  v i r t u a l l y ' a l l  oi t h e  major. f a c t o r s  i n  t h e  market are i n  

t h e r e  f o r  product ion.  

DR. LADY: No, t h a t ' s  no t  r i g h t .  

DR. MYLANDER: Let me .have . t h e  f i r s t  c rack  a t  t h i s  one, and then  you can have 

t h e  second. . . 
\ 

. /  

(Laughter. ) 

You're r e f e r r i n g  to .wha t  I hear  economists around EIA t a l k i n g  about 

-- i t ' s  not., w e l l  - 
. . 

' . (Laughter.. ) 

. We're t r y i n g  t o  address  t h i s  i s sue ,  and perhaps a f t e r  ,'I have my say  

and George has  h i s  say ,  we can  a sk  John Pearson, who has been working 

on t h i s  i s s u e  i n  connect ion wi th  t h e  long-term' f o r e c a s t ,  where i t .  i s  
. . 
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an important  i s s u e .  He can have h i s  s ay ,  r ep re sen t ing  t h e  E I A  s i d e .  

We b e l i e v e  t h a t  t h e r e  i s  some element of what you say  i n  c o a l  p r i c e s  

t h a t  people have t o  be paid more, r i g h t  away; more t han  you would t h i n k ,  

j u s t  on a  pure,  maximized, ' immediate p r o f i t s  b a s i s  t o  g e t  t h e  c o a l  ou t  

of t h e  ground; t h a t  they have a  choice  of holding t h e  c o a l  i n  t h e  

ground and s e l l i n g  i t  i n  t h e  f u t u r e  a t  a  h igher  p r i c e ,  o r  s e l l i n g  i t  
f 

now. 

Natura l  gas  and o i l ,  i t ' s  no t  s o  c l e a r  f o r  on-shore product ion 

from a n a t u r a l  gas  r e s e r v o i r ,  o r  a  crude o i l  r e s e r v o i r .  I f  you don ' t  

t ake  i t  ou t  of t h e  r e s e r v o i r ,  your neighhor may. You have t o  worry 

about t h e  f a c t  t h a t  your  neighbor ,  who has a  w e l l  down t h e  r o a d s i s  going 

t o  t ake  i t  out  and h e ' l l  d r a i n  your r e s e r v o i r .  So you have an i n c e n t i v e  

t o  ~ r o d u c e ,  even though,. you know, i f  you withheld t h a t  product ion,  

you could g e t  more f o r  i t .  You could ,  perhaps,  s e l l  t h a t  o i l  f o r  more 

i n  t h e  f u t u r e ,  but  you have t o  worry-about  t h e  f a c t  t h a t  i f  you d o n ' t  

s e l l  i t  now, you won't have i t  t o  se l l  i n  t h e  f u t u r e .  Your neighbor . 

w i l l  d r a i n  t h e  f i e l d .  

Off-shore,  you have t o  worry about government r e g u l a t i o n s ;  you 

might have t o  g ive  up your l e a s e  i f  i t  became c l e a r  you were withholding.  

PARTICIPANT: l a a t  percentage of t h e  r e s e r v e s  t h a t  i s  owned by t h e s e  seven  - 

l a r g e  companies ve r sus  t h e  o rd ina ry  person -- t h e  smal l  person i n  t h e  

bus ines s ,  because t h e  l a r g e  person -- t he se  Large companies own t h e  

whole f i e l d s ?  

DR. MYLANDER: No, I don ' t  b e l i e v e  t h a t ' s  t r u e .  There a r e  u n i t i z e d  f i e l d s ,  

where t h e  owners of t h e  f i e l d s  have g o t t e n  t o g e t h e r  t o  c o n t r o l  t h e  

r a t e  of product ion.  The s t a t e d  purpose being t o  maximize t h e  product ion 

over  t h e  l i f e  of t h e  f i e l d  and whether they a r e  a b l e  t o  co l lude  i n  a  



way t h a t  -- you know, a number of people  must be a b l e  t o  co l lude  i n  

a non-public f a sh ion  t o  c o n t r o l  product ion t o  withhold t o  produce i n  

t h e  f u t u r e  i n s t e a d  of  maximizing t h e  use  of t h e  l i f e  of t h e  f i e l d .  

Th i s  is  n o t  s o  c l e a r .  On-shore, many people  hold t h e  minera l  

r i g h t s .  So even i f  t h e  company -- one of t h e  seven s i s t e r s  i s  managing 

t h e  product ion ,  slowed product ion and col luded wi th  some o t h e r  o i l  

company down t h e  street who had o t h e r  minera l  r i g h t s ,  they would be 

s u b j e c t  t o  s u i t ,  I imagine. 

They would be hurring rhe person who rhey are paying royalries ro. 

Off-shore; t h e r e  a r e  much b igger  b locks ,  and you might c o n t r o l  o r  a 

s i n g l e  ope ra to r  might c o n t r o l  i t , a n  o i l  f i e l d .  It would be  l e s s  

c l e a r  i s  t h e  ca se .  

John, do you want your  say  -- George, do you want your say?  

DR. LADY: Can I answer t h e  ques t i on?  

DR. GASS: Sure.  

DR. -LADY: To summarize what was s a i d  -- and I t h i n k  t o  understand t h e  

q u e s t i o n  -- t h e  r e sou rce  owner has  two kinds of i n c e n t i v e s  t h a t  he 

is  w i t h  r e s p e c t  t o .  One is  a  c u r r e n t  account i n c e n t i v e  from t h e  

s t andpo in t  t h a t  accounts  f o r  t h e  p r o f i t a b i l i t y  of b r ing ing  t h e  energy 

product  t o  market and s e l l i n g  i t .  I took t h a t  f o r  what you meant by 

product ion  o r i e n t a t i o n .  Another i n  t h e  account ing,  you might c a l l  

c a p i t a l  account ing i n c e n t i v e ,  which would be t h e  degree t o  which i t  

i s  p r o f i t a b l e  t o  hold t h e  r e sou rce ,  because i t s  p r i c e  is  going up; 

r e a l l y  r e l a t i v e  t o  o t h e r  p r i c e s  and t o  holding t h e  r e sou rce ,  you would 

show a  c a p i t a l  ga in .  

It i s  conce ivable  t h a t  t h e  c a p i t a l  g a i n s  a spec t  of holding t h e  

r e sou rce  a r e  more s u b s t a n t i a l  t han  c u r r e n t  account ga ins  t o  s e l l i n g  i t .  
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So, in fact, a resource.-- a price'of market. That is true. You can 

ask, and don't ask me the degree to which the oil and gas, the fosstl 

or any energy supply modelling does or doesn't take that into account. 

That's a good question. 

All of that is independent of whether or not you use constant 

dollars. There really is no relationship at all, because the issue is 

whether or not the price of the resource is increasing, in real, rather 

than in nominal terms. So, if the analysis is proper and we believe 

that the price of oil, for example, will increase in real terms, then 

in constant dollars, that's really just the choice of units in which 

the price is expressed. Whether or not you have nominal dollars or 

real dollars, .it's independent 'of the analytic issue'you raise. 

PARTICIPANT: I don't agree, necessarily, because there is a financial aspect 

in there. People in financial circles, they pay in current dollars, 

right? Or the dollars at the time. Borrowing against -- you have debt 

considerations; you have credit considerations and it seems to me that 

adds another dimension too -- 
DR. LADY: No, unless there is something non-economic involved; which.is the 

case in instances where the government is regulating. ~nflation does 

make a difference in a regulated.environment. Sometimes, however, the 

rate of interest, if it's doing its job properly, is' going to completely 

neutralize this feature, because the contracts at the time will take 

all of this into account and the distinction between holding for kapital 

gains and producing is absolutely, from a legal standpoint, insensitive 

to the contemporary rate of inflation; whatever it may be. 

So, from the economics, constant dollars just do not - you have 

a.good issue, but it is not really related to constant dollars versus 



nominal d o l l a r s .  I d o n ' t  be l i eve .  

DR. GASS: We have t ime f o r  one more. Yes, p l ease .  

PARTICIPANT: I have a  ques t ion .  I t h i n k  M r .  Mylander probably -' you 

descr ibed  you were going t o  des ign  t h r e e  base scena r ios ;  one mid, 

one h igh ,  one o p t i m i s t i c .  I n  t h e  h igh  o i l  p r i c e  s c e n a r i o ,  you suggested 

i t  w i l l  a l s o  be p e s s i m i s t i c  i n  regard t o  o t h e r  sources  of supply. Don't 

you t h i n k  i t  would be b e t t e r  t o  have a  s cena r io  t h a t  has  h igh  o i l  p r i c e s  

t o  be o p t i m i s t i c  about  o t h e r  sources  of s u p p l i e s ,  s o  you could s e e  how 

w e l l  a l t e r n a t i v e  technologies  and o t h e r  sources  of supply react t o  a 

h igh  world o i l  p r i c e  s cena r io?  

DR. MYLANDER: I t h i n k  maybe I ' m  t r y h g  t o  say  t h e  s h e  th ing  and d i d n ' t  say 

i t  very  we l l .  I don ' t  know whether you ' r e  a l l u d i n g  t o  t h e  t rade-of fs  

between f o s s i l  f u e l s  and what a r e  c a l l e d  non-renewable resources  and 

rcncwablc rcoourcco. 

What I was t r y i n g  t o  d e f i n e  w a s  a  s cena r io  wi th  high world o i l  

p r i c e s .  we 're  no t  being p e s s i m i s t i c  i n  t h e  f a c t o r s  t h a t  i n f luence  o t h e r  

renewable r e sou rces .  So t h a t  i f  you look -- t h e  c r i t i c i s m  t h a t  we've 

g o t t e n  i s  t h a t  i n  a l l  of l a s t  y e a r ' s  s cena r ios  t h a t  we show e l e c t r i c i t y  

p r i c e s  do n o t  r i s e  very r a p i d l y .  

E l e c t r i c i t y  p r i c e s  a r e  t h e  most slowly inc reas ing  p r i c e s  i n  our  

f o r e c a s t .  I n  r e a l  terms,  they i n c r e a s e  a t  l e s s  than  one percent  per  

yea r .  NaLural gas  p r i c e s  under t h e  scena r ios  t h a t  we def ined  l a s t  year  

a r e  t h e  most r a p i d l y  inc reas ing  p r i c e s .  O i l  p r i c e s  a r e  i n  t he .midd le .  

I n  a  high scena r io ,  l i k e  we might d e f i n e  i n  t h e  f u t u r e ,  o i l  p r i c e s  

might be more r a p i d l y  r i s i n g  than  n a t u r a l  gas  p r i c e s .  But t h e  c r i t i c i s m  

i s  because we have t h i s  f a c t o r  t h a t  we weren ' t  p e s s i m i s t i c  on t h i n g s  

t h a t  a f f e c t e d  e l e c t r i c i t y  p r i c e s .  
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Your renewable resources  don ' t  compete a g a i n s t  e l e c t r i c i t y  a t  , 

t h e  p r i c e s  we fo recas t ed .  I f  they became e f f i c i e n t  i n  compet'ition 

wi th  t h e  f o s s i l  f u e l s ,  o i l  and gas i n  p a r t i c u l a r ,  they s t i l l  counldn ' t  

compete a g a i n s t  e l e c t - r i c i t y :  . E l e c t r i c i t y  p r i c e s  were kept  down because 

you had i n  t h e  f o r e c a s t  a  r a p i d  replacement, i n  t h e  l a t e  8 0 ' s  and 90 ' s  

of p l a n t s  genera t ing  e l e c t r i c i t y ;  o i l - f i r e d  p l a n t s  and gas- f i red  

p l a n t s  -- we have l a r g e  c o a l  r e s e r v e s  i n  t h i s  country.'  -We d i d n ' t  

inc lude  such f a c t o r s  a s  wi.thholding c o a l  product ion,  which i s  conceivable .  

' .  So, c o a l  p r i c e s  went up ' f a i r l y  slowly. E l e c t r i c i t y  p r i c e s  went 

up f a i r l y  slowly. I f  you ' r e  i n t e r e s t e d  i n  s tudying t h e  t rade-off  

between renewable and non-renewable, I agree  wi th  you; a  s cena r io  t h a t ' .  

is  p e s s i m i s t i c  about f a c t o r s  e f f e c t i n g  e l e c t r i c i t y  p r i c e s  is  needed. 
. . 

PARTICXPANT: I was th ink ing ,  no t  j u s t  of renewable, but  a l t e r n a t i v e  tech-  

nologies ,  l e t ' s  say c o a l  g a s s i f i c a t i o n ,  c o a l . l i q u e f i c a t i o n ,  and j u s t  
, 

looking -- looking a t  a  s cena r io  t ha t , g iven  high world o i l  p r i c e s ,  . . 
. . 

expe r t s  -- s o  c a l l e d . e x p e r t s  say  t h a t  y o u ' l l  have a world o i l  p r i c e  

of $35.00 a  b a r r e l ;  o t h e r  commercial t echnologies  a r e  f e a s i b l e .  Why 

,: .. 
not  have a scenar io ,  t h a t  lo.oks a t  t h e  -- not' only renewables,  but  t h e s e  

o t h e r  a l t e r n a t i v e  technologies  and s e e  how-muchthey could-have a n  impact 
, 

on. ' the energy p i c t u r e ?  

DR. MYLANDER: I t h i n k  we addressed t h a t  f a i r l y  w e l l  i n  l a s t  y e a r ' s  f o r e c a s t ;  

both '  i n  t h e  midterm and t h e  long term. ' 

, 

PARTICIPANT: Well, f o r  example, a l though I probably agree  wi th  you, d id  

i t  i n  t h e  case. of s o l a r  show a very smal l  amount of hea t ing  t h a t  'is . 

d i r e c t  s o l a r ;  l e s s  t han  a  quad, I t h i n k ,  and t h e r e  were l e s s  than  1.8 
. . 

from o i l  sha l e .  I tend t o  a g r s e  wi th  you, but  maybe what you ' r e  
- .  . . 



.- 

r e f e r r i n g  t o  is t h a t  s o l a r  i s  g iv ing  such a  s m a l l  amount of energy, 

where t h e  advocates  would say ,  "No, no, no, how d id  you a r r i v e  a t  

t h a t  c o n c l u s i o n ' t o  keep s o l a r  so  s m a l l - f o r  hea t ing ;  no t  f o r  

e l e c t r i c i t y ? ' '  

DR. MYLANDER: You mean d i s p e r s e  s o l a r  space hea t ing?  

PARTICIPANT: Going d i r e c t l y  i n t o  res ident ia l ,commerc ia l ,  some i n d u s t ' r i a l ,  

most ly r e s i d e n t i a 1 , c o m e r c i a l  d i s p l a c i n g  o i l , a n d  gas. 

DR. MYLANDER: I ' t h i n k  w e  d i scussed  t h a t  f e a t u r e  of t h e  demand i n  the mid- 

. . term; I ' l l  l e t  t h e  demand people address  t h a t .  I cons ider  t h a t  a  

deman'd'issue. We d i d  . a t t e m p t - t o  address  i t .  I th ink ,  maybe,. p a r t  of 

t h e  weakness, t h e r e ,  is  i n  t h e  wr i te .  up of t h e  annual r e p o r t ,  r a t h e r  

than  what was done a n a l y t i c a l l y .  

DR. GASS: I ' d  l i k e  t o  s t a y  on time a s  b e s t  we can, s o  I ' d  l i k e  t o  c l o s e  t h i s  

opening se s s ion .  Why don ' t  w e  t ake  a  15 minute break. w e ' l l  s t a r t  

i n  aga in  a t  10:20. 

-- 



CHAPTER 3 ' 

SHORT-TERM ENERGY SUPPLY AND DEMAND 

speaker : j 

Dr. R. Gene Clark,. Energy Information Administration 



DR. GASS: F o r ' t h e  r e s t  of t h i s  morning, we have two sessions. .  One on 

short-term energy supply and demandj and the  o ther  on midterm energy 
. . 

supply and demand which w i l l  go over t o  t h i s  afternoon. 

To s t a r t  out  t h e  d iscuss ion on short-term energy. supply and 

demand, w e  were t o  have Dave Hule t t  but I be l i eve  Dave is  over i n  Pa r i s .  

We're very '  f d r t u n a t e  t d  have Gene  lark-:from- t h e  Office of Energy Source 

and Analysis from E I A  t o  desc r ibe  t h e i r  par t icular 'program.  

DR. CLARK: Well Dave had .hoped t o  be ' here  . t h i s  morning, - but he was needed 

i n  Pa r i s .  H e  f o r t u n a t e l y  was not a b l e  t o  make it t o  our. symposium. 

A s  you can s e e  from the  program, t h e  d iscuss ion of shor t - t e rm ' i s  

r a t h e r  shor t .  Five minutes a l loca ted  t o  t h i s .  Primari ly,  the  r e a s o n .  

f o r  such l imi ted  a t t e n t i o n  is  t h a t  the  methodology, and even t h e  organi- 

z a t i o n a l  s t r u c t u r e  wi th in  E I A  I o r  car ry ing out  t h e  short-term a n a l y s i s  

a c t i v i t i e s ,  have evolved and rhanged s ignif  i cnn t ly  oince tllc sl1111ua1 
* 

r e p o r t  was published. J u s t  p r i o r  t o  publ ica t ion  of t h e  annual r epor t  

l a s t  year, tke  s11ur.L-term a n a l y s i s  a c t i v i t i e s  were c a r r i e d  ou t ,  not under 

one organiza t ional  element, but through cooperation among severa l  

d i v i s i o n s  . and . bff i c e s  wi th in  EIA. This year, however, we ' have formed 

a  short-term a n a l y s i s  d i v i s i o n  i n  the  Off ice  of In tegra t ive  Analysis. 

A l l  t h e  short-term a n a l y s i s  funct'ions have been placed i n  t h a t  o f f i c e .  

I n  terms of cr i t . iquing l a s t y e a r ' s  r e p o r t ,  I ' m  a f r a i d  t h a t  most 
. . 

of f hat c r i t i q u i n g  would f a l l  on deaf e a r s ,  i f .  i t  were d i rec ted  a t  . . 

our o f f i c e .  So, I would l i k e  t o  r e f e r  anyone with s p e c i f i c  comments 

o r  suggest ions f o r  how t h i s  a n a l y s i s  should be ca r r i ed  out  t o  

Frank Hopkins. Frank can be. reached a t  633-8720. He is t h e  ~ i v i s i o n  

Direc tor  f o r  t h e  S h o r t - ~ e r h  Analysis Division. 



I n  summary, t h e  short-term a n a l y s i s  f o r  t h i s  l a s t  r e p o r t  t o  Congress 

was c a r r i e d  out  i n  January and February and, t hus ,  d id  no t  inc lude  

a l o t  of important cons ide ra t ions  ( s i m i l a r  t o  t h e  case  of t h e  midterm 

a n a l y s i s ) .  I n  o the r  words, t h e r e  w a s  no cons ide ra t ion  of Pres ident  

C a r f e r " ~  A p r i l  1979 announcement, no March 1979 OPEC p r i c e  h ike ,  no 

I r a n i a n  product ion s h o r t - f a l l s .  These a r e  some very  important f a c t o r s  

i n  t h c  s h o r t  term. But t h e r e  were t h r e e  e s s e n t i a l  s cena r ios  developed 

t h a t  i nco rpora t e  v a r i a t i o n s  i n  such th ings  a s  energy p r i c e s ,  l e v e l  of 

income, weather changes, v e h i c l e  f u e l  e f f i c i e n c y ,  o i l  and gas product ion,  

and t h e  a v a i l a b i l i t y  of nuclear.. genera t ing  'capaci ty.  
- 

Some summary f e a t u r e s  i n  t h i s  r e p o r t  t o  Congress a r e  t h a t  energy 

consumption i n  t h e  U.S. was pro jec ted  t o  i n c r e a s e  a t  r a t e s  on t h e  low 

s i d e  of .2 percent  per  year  over t h e  1979-1980 per iod ,  and a h igh  of 

3 .1 percent .  

Coal product ion and consumption increased  s i g n i f i c a n t l y ,  ranging - 
between 5.3-7.9 percent .  Most of t h i s  consumption was . in  t h e  e l e c t r i c  

u t i l i t i e s  a r ea .  Petroleum product consumption l e v e l s  ranged from an 

average annual  d e c r e a s e o f 1 . 8  percent  per  year over . the  s h o r t  term t o  a 
3 

high annual i nc rease  of 4 .2 .pe rcen tY  on t h e  average . .  . 

The l e v e l  of o i l  imports ranged between a decrease  of 7.1 percent  ' .  

per year  t o  an inc rease  of 8.9 percent  per  year .  So, you see ,  we 

covered a f a i r  range the re .  This  is  compared t o  a 7.9 pdrcent  i nc rease  

on t h e  average,  i n  t h e  period 1976 t o  1978. 

A s  f a r  as t h e  methodology i s  concerned, s i n c e  t h e  methodology 

is  being changed s i g n i f i c a n t l y ,  I would 1 i k e . n o t  t o  address  t h a t  p o i n t  

un le s s  t h e r e  a r e  q u e s ~ i o n s  from t h e  audience. . T f  t h e r e  a r e  any ques t ions ,  

I w i l l  t r y  t o  f i n d  t h e  app ropr i a t e  people t o  which t o  r e f e r  them. 
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Are t h e r e  any members of t h e  short-term a n a l y s i s  d i v i s i o n  h e r e  i n  

t h e  audience?. 

(No response.)  

Shucks, I was going t o  po in t  them out  t o  you, so you could cont inue  

d i s c u s s i o n s  a t  lunch,  but  I guess  t h a t  w i l l  not  be t h e  case.  

GASS: Thank you ve ry  much, Gene. 



CHAPTER 4 
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DR. GASS: We have t h r e e  speakers  from E I A  f o r  t h i s  morning's s e s s i o n  on 

midterm energy supply and demand. Our f i r s t  speaker  you've a l r eady  

met, D r .  Charles  Mylander from t h e  I n t e g r a t i v e  Analys i s  a r e a .  Char les?  

DR. MYLANDER: Before I g e t  i n t o  t h e  d i s c u s s i o n  of t h e  midterm f o r e c a s t i n g  

w e  made i n  t h e  annual  r e p o r t  t o . congres s ;  I would l i k e  t o  t a k e  t h i s  

oppor tun i ty  t o  say  tha t , ,  t h e  newly formed short- term f o r e c a s t i n g  d i v i s i o n  

is  busy, hard a t  work and has  j u s t  r e c e n t l y  produced a  very  i n t e r e s t i n g  

and ex t ens ive  f o r e c a s t  f o r  t h e  r e s t  of t h i s  yea r  through a l l  of nex t  

ycar, It's a I o ~ e c a s t  railed "Thc October 311urt-Tern Forecast"  t h a t  

is  i n  p r i n t i n g  r i g h t  now. Copies w i l l  be  a v a i l a b l e  through the  Nat iona l  

E ~ l r ~ g y  Informat ion  C lea r ing  House; c a l l i n g  them, you can g e t  cop ie s .  

They won't  be o u t ,  y e t ,  because t h i s  is  t h e  f i r s t  group o u t s i d e  

of Cor~gress  t h a t  i s  w e l l  aware t h a t  t h a t  f o r e c a s t  is  now a v a i l a b l e .  

The schedule  calls f o r  t h e  next w h n r t - t ~ r m  f o r c c a ~ t ,  a i k r  chis  c u r r e n t  

one, t o  be a v a i l a b l e  i n  January 1980. Then a f t e r  t h a t ,  one w i l l  he  

made a hnl.! t once a q u a r t e r .  

What I ' m  going t o  t a l k  about  today i s  t h e  midterm f o r e c a s t  made 

i n  t h e  Annual Report t o  Congress t h a t  w e  a r e  d i s cus s ing .  I was, a t  

t h a t  t ime, i n  charge of t h e  Midterm A ~ ~ a l y s i s  I l i v i s ion  t h a t  was respon- 

s i b l e  Lor coo rd ina t ing  ;the product ion  of t h a t - f o r e c a s t .  A t  t h e  c u r r e n t  

t i m e ,  t h e  r e s p o n s i b i l i t y  f o r  t h e  forthcoming f o r e c a s t  is  i n  t h e  hands  

of D r .  J u l i e  Zalkind,  who i s  h e r e ,  a t t e n d i n g  today. You might s t and  

up s o  people  w i l l  r ecognize  you. 

She would bc a , u s d u l . p e r s o n  t o  t a l k  t o  dur ing  c o f f e e  breaks  and 

when we g e t  t oge the r  f o r  lunch ,  i f  you want t o  c a r r y  on a  conversa t ion  

about  t h e  midterm f o r e c a s t ;  neither how i t  was done l a s t  y e a r ,  o r  how 



it is  ,.going t o  be done i n  t h i s  coming yea r .  J u l i e  was a  key a n a l y s t  i n  

doing l a s t  y e a r ' s  f o r e c a s t  and now has  r . e spons ib f l i t y  f o r  i t .  To, 

hopefu l ly ,  r e f r e s h  people ' s  minds because t he  t i m e  a l l o t t e d  t o  m e  is  . 
' 

very s h o r t ,  Inwould l i k e  t o  qu ick ly  review some of t he  key p o i n t s  of 

t he  f o r e c a s t  and then d i scus s  some of t h e  key s u b j e c t s  under which 

t h e  f o r e c a s t s  were made; then b r i e f l y  d i s c u s s  . the  procedures  we use  t o  

. . make t h e  f o r e c a s t s .  

So, t o  review t h e  f o r e c a s t ,  I ' d  l i k e  t o  b e g i 2 . b ~  looking a t  t h e  

. ' mid-case s cena r io ,  i n  t h e  con tex t  'of t h e  h i s t o r y  and t h e  ' f o r e c a s t  

period: May 1,have the  f i r s t  s l i d e ?  
. . 

(See Table. 4.1) 

The mid-case, ' t h e  C s cena r io  he re ,  is  mld-supply,; mid-range pro- 

' j e c t i o n s  on economic growth. So, t h a t  d e f i n e s  t he  midterm demand. .For 
. . 

every parameter t h a t  was ranged i n  making t h e  f o r e c a s t ,  t h i s  p r o j e c t i o n  

r e p r e s e n t s  t he  middle .of t h a t  range. An important  f ea tu re ' .  of ouf fo re -  

c a s t  is  we t r y  t o  pu t  equa l  e f f o r t  on f o r e c a s t i n g  q u a n t i t y  a s  w e l l  a s  

. . 
f o r e c a s t i n g  p r i c e s .  I 

Th is  ' is a  t a b l e  of f o r e c a s t  of q u a n t i t i e s .  , I t ' s  i n  I 

Btu per  yea r .  We s e e  c o a l  product ion doubl ing -between 1979 and 1990; 

and . i nc reas ing  ' a t  t h a t  same r a t e  through 1995. Coal is  t h e  domestic 

r e sou rce  which w i l l  be most r a p i d l y  i nc reas ing .  

. . .  
G a s ,  we s e e ,  had reached a  peak i n  ' t he  e a r l y  70 ' s .  I t  i s  d e c l i n i n g  

through 1977. The d e c l i n e  cont inues  i n ' t h e  ' f o r ecas t  p e r t i d ,  though t h e  

r a t e  of d e c l i n e  i s .  somewhat a r r e s t e d  by t h e  passage of t he  Nat ional  

Energy Act and t h e  gradua l  decon t ro l l i ng  of ga s  t h a t  t h e  a c t  inc luded .  

We have, what many people b igh t  cons ider  an  anomaly, a s  they look 

a t  t h e  p r o j e c t i o n  of o i i  pfoduct ion;  t h a t  i t  r eached . a  aga in ,  i n  



T a b l e  4 .1 .  u .'s . ~ n e r g y  Supply/Demand B a l a n c e ;  
H i s t o r y  and S e r i e s  C. P r o j e c t i o n s ,  1962-1995 

1 '  , 

. Medium S u p p l y ,  Demand, and  C o s t s  
 dadri rill ion B t u  P e r  Yea r )  

- 

H i s t o r i c  P r o j e c t e d  

1962  1967 1972  1977 1985  1990 1995  

Domes t i c  Supp ly  

C o a l  i i . 2 1  i 4 . 1 9  1 4 . 4 9  15 .90  22.69 31.22 ' 41.70 

G a s  ., 1 3 . 7 2  17 .94  2 2 ; 2 1  "19.57 1 8 . 1 9  1 7 . 4 0  1 7 . 0 8  

O i l  17.1.1, 20 .83  22.64 19 .78  21.79 23 .07  23.96 

Nllr.1 pat- 0 . 0 3  0 .09  0.58 2.711 6.'57 9 . 4 3  12 .66  

O t h e r  1.81 2 .35  2 .90  2 .42  3.24 3 .49  3.97 

T n t a l  Domest ic  . 
P r o d u c t i o n  - 

N e t  Gas I m p o r t s  0 .40  0 .49  ' 0.97 0 . 9 8  1 . 8 8  . 2.04 1 .57  

Net O i l  I m p o r t s  4 . 2 0  4 .90  9 . 8 3  18 .22  17.42'  16 .96  16 .36  

N ~ L  E l e c r r l c l t y  
I m p o r t s  

Zeta1 Supp ly  48.48 1 . 9  7 3 . 7 0  69 .75  91 .78  1 0 3 . 6 1  1 1 7 . 3 1  

D i s p o s i t i o n  

R e s i d e n t i a l  7 .76  9 .05  10 .54  1 0 . 2 9  10 .77  1L.39  1 2 . 0 0  

. . Commercial 4.77, 6 . 2 8  7.77 7 .87  7 . 5 5  , 7 . 9 1 .  8 . 3 3  

I n d u s t r i a l *  . 1 7 . 1 6  20 .00  22 .63  22.16 28 .23  33 .18  39.44 

T r a n s p o r t a t i o n  1 1 . 2 5  14 .19  1 8 . 1 5  20 .15  21.00 21..89 23.32 

T u r a l  Consumption 40 .88  49 .52  59 .08  60 .47  67 .55  74.36 ' 83.08  

C o n v e r s i o n  & dis-. 
. . . - . - . 

t r i b u t i o n  L o s s e s  6.39 9 .35  1 3 . 6 5  15 .86  . 22.33  27.17 31.95 

S t o c k  Changes 0 .12  1 . 1 3  0 .25  2 .15  

;Jet C o a l  E x p o r t s  1 . 0 9  1 . 3 7  1 . 5 0  1 . 4 0  1 . 9 0  2 .08  2.'28 

T o t a l  D i s p o s i t i o n  48.48 61.37 74 .49  79.79 9 1 ' . 7 8 1 0 3 . 6 1 1 1 7 . 3 1  

: k I n d u s t r i a l  s e c t o r  i n c l u d e s  l o s s e s  i n c u r r e d  i n  r e f i n e r i e s  & s y n t h e t i c  p l a n t s .  
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. . t he  e a r l y  70 's ;  s t a r t e d  a d e c l i n e ,  and then we show t h a t  an  inc rease  

occurs  through the  f o r e c a s t  per iod .  A major p o r t i o n  of t h a t  i nc rease  

is  a r e s u l t  of t h e  a s sumpt ions ' t ha t  decont ro l  w i l l  occur  by 1981, t h a t  

is an  incent ive-- that  a long wi'th the  p r i c e  i n c r e a s e s  t h a t  a r e  assumed. 

P r i c e  and decon t ro l  a l s o  a r e  the. i ncen t ives  f o r  the  enhanced o i l  

recovery. Our p r o j e c t i o n s  inc lude  a r ap id  growth i n  enhanced o i l  

recovery; p a r t i c u l a r l y  by thermal methods, which a r e  a we l l  e s t a b l i s h e d  

technology, bu t  i t  has i t s  drawbacks. 

There a r e  p a r t i c u l a r l y  some environmental drawbacks. However, we 

be l i eve ,  t h e  p r i c e s  w i l l  be h igh  enough t h a t  t he  environmental problems 

can be overcome. The nuc lea r  f o r e c a s t . w i l 1  be  discussed i n  d e t a i l  

tomorrow. The f o r e c a s t  through the  1990 per iod  is  cons t ra ined  by 

nuc lear  p l a n t s  t h a t  a r e  c u r r e n t l y  i n  t h e  
. . 

The 1995 f o r e c a s t  i s  cons t ra ined  by non-economic f a c t o r s ;  ' reasonable 

assumpti'ons about t h e  t r ends  i n  the  cons t ruc t ion  of new, nuc lear  power 

p l a n t s .  That w i l l  be  d iscussed  i n  g r e a t  d e t a i l  tomorrow i n  the  

nuc lear  s e s s ion .  

PARTICIPANT: I don ' t  understand--in your t a b l e ,  t he  l a s t  two f i g u r e s  f o r  

o i l  f o r  1990 t o  1995 show a s l i g h t  upward' t r end ,  aga in ;  bu t  i n  t h e  .same 

per iod ,  gas  is  t r ack ing  downward. 

DR. MYLANDER: Yes. 

PARTICIPANT: I'm n o t  q u i t e .  su re ,  could you exp la in  what t h a t  e f f e c t  i s  

due t o ?  

DR. MYLANDER: There w i l l  be  a d i scuss ion  of . - o i l  and g a s , s u p p l y  p r o j e c t i o n s  

tomorrow ' t h a t  w i l l  g e t  i n t o  ' t h i s  more deeply.  . A  quick answer i s  j u s t  

r epea t ing  what I've s a i d  is,. t h a t  p a r t  of the large po r t ion  of t h e  

inc rease  i n  o i l  w i l l  be due t o  enhanced o i l  recovery us ing  

4 3  



such t h i n g s  a s  thermal  recovery techniques ,  and recover ing .heavy  4.- 

which does no t  have much n a t u r a l  gas  a s s o c i a t e d  w i t h  i t .  

So, t h e  i n c r e a s e  i n  t h a t  i n c r e a s e  i n  product ion  doesn ' t  r e s u l t  

i n  any i n c r e a s e  i n  gas  product ion .  The i n c r e a s e  i n  o i l  product ion 

coupled wi th  some conse rva t ion  measures coming i n t o  e f f e c t  would cause  

a d e c l i n e  i n  o i l  imports .  

Lould we move t h e  s l i d e  up a l i t t l e - - t h e r e  w i l l  be a more thorough 

d i s c u s s i o n  of t r e n d s  in. t h e  s e c t o r s  of r e s i d e n t i a l ,  cornmerical , and 

i n d u s t r i a l .  Not ice  the r'apid r a t e  of growt,h i n  t h e  ' induotr ia l  s e c t o r .  

The way w e  b e l i e v e  t h e  world works, increased  i n d u s t r i a l  energy demand, 

is  t i e d  t o . i n c r e a s i n g  growth i n  t h e  economy.   hen' t h e r e . i s  modest 

growth i n  t r a n s p o r t a t i o n  demand. ' The growth r a t e  being slowed by 

i n c r e a s i n g  ' f u e l  ( e s p e c i a l l y  caused by v e h i c l e  s t anda rds )  e f f i c i e t ~ c y , '  

bu t  n o t  a r r e s t e d .  

L e t ' s  t u rn  t o  t h e  next  s l i d e .  

PARTICIPANT: Before you do, I ' d  l i k e  t o  make a comment. I u  your next  r e p o r t ,  

i s  i t  p o s s i b l e  t o  make an  e f f o r t  t o  b reak 'ou r  t h e  non-electr ic--I  mean 

t h e  non-energy uses  i n  t he  i n d u s t r i a l  s e c t o r .  T h a t ' i s ,  f e e d . s t o c k s ,  

. petroleum f o r . p l a s t i c s ,  and so f o r t h ?  

DR. MYLANDER: Okay. . In  a d d i t i o n e t o  t h e  volume I he ld  up i n  my .hands 

before , .we .  have t h i s  b i g ,  f a t  volume which i s  cal. led "The Supplement 

t o  Volume 111" which g ives  t h e  d e t a i l . e d . r e g i o n a 1  a s p e c t s  and u s e  a s p e c t s  

t o  our  f o r e c a s t  . 
, 

Our f o r e c a s t i n g  meth.odology is onc of bu i lc l iu i  up a xiationa.1 

f o r e c a s t  from r e g i q n a l  d e t a i l  and end use  d e t a i l .  From t h i s  volume, 

you could i d e n t i f y  t h e  amounts of f u e l  t h a t  a r e  going t o  be used as  

pe t rochemica l  feed s t o c k s ,  and . to '  be  used a s  r e f i n e r y  f u e l .  Also, 



i t  b r e a k s  o u t  more c l e a r l y  t h e  f u e l  p ro jec t io3 . s  f o r  e l e c t r i c  u t i l i t i e s .  

PARTICIPANT: Because I n o t e  t h e r e ,  t h a t  your t o t a l  supp ly  and your t o t a l  

d i s p o s i t i o n  match; is t h a t  a d e s i r e d  d i s p o s i t i o n  o r  a c o n s t r a i n e d  

d i s p o s i t i o n ?  

DR. MYLANDER: We're l e a p i n g  ahead.  The f o r e c a s t i n g  methodology is  one 

t h a t  we f o r e c a s t  e q u i l i b r i u m  c o n d i t i o n s  a t  t h e  p o i n t  where energy 

s u p p l i e s  e q u a l  energy demands. . . .) 

(See T a b l e  4 . 2 )  

These a r e  some of t h e  key p r i c e s  g i v e n  i n  o u r  f o r e c a s ' t .  Coal p r i c e s  

a r e  i n c r e a s i n g  modest ly .  The assumed p r i c e . p a t h  f o r  world o i l  r e a l l y  

d r i v e s  domest ic  o i l  p r i c e s .  What. we s e e  i n  h e r e  is  a n  i n c r e a s e  i n  

r e f i n e r y  a c q u i s i t i o n  c o s t s  which,  a g a i n ,  r e l a t e s  t o  t h e  assumption of 

d e c o n t r o l  of c r u d e  o i l  p r i c e s  by 1981, which i s  p a r t  of o u r  s c e n a r i o  

d e s i g n  assumption.  

The most r a p i d l y  i n c r e a s i n g  p r i c e ,  a s  'shown on t h i s  p r o j e c t i o n  

i s  n a t u r a l  g a s  p r i c e s ,  b o t h  a t  t h e  we l lhead  and i n  t h e  end u s e  s e c t o r .  

The i n c r e a s e  i n . r e s i d e n t a 1  g a s  p r i c e s  i s  less t h a n  t h e  r a p i d l y  i n -  

c . reas ing n a t u r a l  g a s  p r i c e s  t o  i n d u s t r i a l  u s e r s .  T h i s  phenomenon . 

o c c u r s  as a  r e s u l t  of a n  assumption abou t  implementat ion o f  t h e  N a t u r a l  

Gas P o l i c y  Act which p a s s e s  i n c r e a s e d  g a s  p u r c h a s e  c o s t s  f i r s t  t o  

i n d u s t r i a l  u s e r s .  The c o s t s  of "h igh  c o s t  gas"  f i r s t  f low t o  i n d u s t r i a l  , 

u s e r s .  L e t ' s  t u r n  on t o  t h e  next: s l i d e .  

(See T a b l e  4 ' . 3 )  

The n e x t  s l i d e  shows t h e  range  o f  f o r e c a s t s  f o r  1990 under t h e  

d i f f e r e n t  s c e n a r i o s .  The f i v e  b a s e  c a s e  s c e n a r i o s  are A through E .  

A s  d e s c r i b e d  by George, Lhey are d i f f e r e n t  cornhinations o f  assumptions  

about  supply-- th ings  t h a t  a f f e c t  t h e  supp ly  c u r v e  and f a c t o r s  t h a t  



Table  4.2 \ -  U.  S.  Energy Prices, 
H i s t o r y  and S e r i e s  C P r o j e c t i o n s ,  1962-1995 

Medium Supply, Demand, and Costs  
(1978 Do l l a r s )  

H i s t o r i c  P ro j ec t ed  
1962 1967 1972 1977 1985 1990 1995 

Supply P r i c e s  
(Minemouth o r  Wellhead) 

Coal. ($1 ton) 
Bi t . ,High  Sulfur-W.VA. 
Sub-Bit.; Low Sulfur-WY 

O i l  ( $ / b a r r e l )  
Texas 6.45 5.79 5.29 * 15.09 18.83 2 3 . 8 3  
Tnipnrted-Landcd ' U .  S . 4 .  4 .29  4.05 14.40 19.00 18.30 23.50 
Avg. Ketinery Acqu. Cost * * * 12.85 14.82 18.15 23.19 

Na tu ra l  Gas ( $ / m i l l i o n  Btu) 
(Marginal Bricc)  

Southwest * * 0.47 1.94 2.18 2.40 2:96 

Demand P r i c e s  

R e s i d e n t i a l  
E l e c t r i c i t y  (centslkwh) 5.10 4.16 3 . m  4.00 4 ,13  4.34 4.43 
D i a t i l l a L e  ($ /ga l lon )  0.29 0.28 0.27 0.47 0.51 0.60 0.74 
Natura l  G a s  ( $ / m i l l i o n  I3 tu )  2.14 1.94 1.80 2.42 3.47 3.85 4.27 

Transpo r t a t i on  
D i s t i l l a t e  ($ /ga l lon )  
Gasol ine ($ /ga l lon )  
Jet Fuel  ($ /ga l lon )  

Lndus t r i a l  
E l e c t r i c i t y  (cents/kwh) 7 . 1  1.87 1.YU 2.50 2.98 3.17 3.28 
Kesd. Fuel  O i l  ( $ / b a r r e l )  7.48 6.98 7.61 15.40 17.85 21.53 25.34 
Coal ($ / ton)  24.30 20.30 23.85 33.98 39.07 41.47 44.19 
Na tu ra l  Gas ($ /mi l l i on  Btu) 0.71 0.66 0.73 1.47 2.63 3.12 3.87 
I n d u s t r i a l s u r c h a r g e  ($/mil .Btu)  0.00 0.00 0.00 0.00 0.09 0.24 0 .53  

Kaw M a t e r i a l s  
Na tu ra l  Gas ( $ / m i l l i o n  ~ t u j  * * * * 2.45 2.81 3.27 

Average P r i c e  ( $ / m i l l i o n  Btu) 
A l l  Fuels--All Demand  sector^ * a t  A * 5.06 5.61 6.27. 

* 
Not Avai lab le .  



Table 4 .3  U.S. Energy SupplyIDemand Balance,,  
P r o j e c t i o n  series A-E f o r  1990 :; . . -  , i 

( ~ u a d r i l l i o n  Btu ~ e r  y e a r )  . , .,, 

Pro jec t ed  . H i s t o r i c  
A s  sump t i o x  1977 A B C D E 

Supply Curve High Low Mid High Low 
Demand Curve High High Mid Low Low 

,.: 
Supply 

-,. 5 

Coal 15.90 33.31 33.71 31.22 28.62 28.70 i 

Gas 19.57 17.91 15.50 17.40 17.23 1 5 . 1 9 , '  

. . . . - . . 
Nuclear 2.70 10.02 9.16 9143 9 ; 9 0 '  9.07 

Other 2.42 3.50 3.60 3.49 3.48 3.59 
. . 

T o t a l  Domes t i c  Product ion 60.36 94.30 83.66 84.61 88;32. 76..76 

Gas Imports 0:98 1.77 2.48 2.04 1.89 2.03 

O i l  Imports 18.22 16.99 17.26 16.96 12.65 17.69 

0.18 
. , 

E l e c t r i c i t y  Imports 

79.75 113.05 103.40 103.61 :102.85 96.48 , . . T o t a l  Supply 

D i spos i t i on  

R e s i d e n t i a l  10.29 11.80 11.06 11.39 11.60 11.12 ' 

Cormnercial 7.87 8.95 7.50 7.91 7.98 7 .31  

22.16 36.10 33.59 33.18 32.59 .30.95 I n d u s t r i a l  

T ranspo r t a t i on  20.15 24.18 21.62 21.89 21.38 19.42 ' . 

T o t a l  Domestic Consumption 60.47 81.03 73.77 74.36 73.55 68.79 

Conversion b D i s t r i b u t i u ~ ~  
15.86 29.13 26.73 -27.17 27.18 25.61 . Losses 

Stock Changes 2.15 

Coal Exports 1 .40  2.90 2.90 2.08 2.08 2.08 

T o t a l  D i spos i t i on  79.79 113.05 103.40 103.G1 102.81 96.48 
. . 



a f f e c t  t he  demand curves .  

So, over  t h e  range of u n c e r t a i n t y  on o i l  supply t h e r e  is  a  f a i r l y  

l a r g e  range. The supply p r o j e c t i o n s  i n  t h e  A s c e n a r i o  assumes the  

very  o p t i m i s t i c  p r o j e c t i o n s  made by t h e  USGS about  r ecove rab l e  r e s e r v e s .  

The C c a s e  h a s  t h e i r  mid-estimate,  then i n  t he  E s c e n a r i o ,  we have 

t h e i r  low e s t i m a t e  of recoverab le  o i l  r e s e r v e s .  

LcL's rurn t o  t h e  next  s l i d e .  

(See Table 4 . 4 )  

Corresponding t o  t h c  1990 q u a ~ ~ t l ~ c i e s ,  these 3 x 0  the priee fore-  

c a s t s .  The v a r i a t i o n s  on q u a n t i t i e s  showed t h e  wides t  range w a s  

between the 'A and E s c e n a r i u s ;  ' T h e  wides t  v a r i a t i o n s  occcur  on t h e  

p r i c e  p r o j e c t i o n s  between t h e  B and D s c e n a r i o s ,  where t h e  p r i c e s  

a r e  more heav i ly  in f luenced  by demand cons ide ra t i ons .  

I ta lked  b r i e f l y ,  e a r l i e r ,  about t h e  two v a r i a t i n n s  nf t h ~  C 

s c e n a r i o ,  Could I 11ave t h e  nex t  s l i d e  which has  t h e  same supply and 

demand assumptions a s  t h e  C scenarin.  The major f e a t u r e s  u1 these pro- 

j e c t i o n s  i s  assumption v a r i a t i o n  i n  t he  c o s t  of imported o i l .  

(See Table 4.5) 

The v a r i a t i o n  i n  o i l  product inn i s  cauocd by a p i u d u c c p ' ~  response '  

t o  s e e i n g  d i f f e r e n t , o i l  p r i c e s .  Can w e  see t h e  next  s l i d e ?  

(See Table  4 .6)  

Here, we have t h e  range  of p r i c e s .  One of t h e  f e a t u r e s  i s  t h a t  

e l e c t r i c i t y  p r i c e s ,  s ay ,  f o r  any given yea r  a r e  no t  very  g r e a t l y  

a f f e c t e d  by d i f f e r e n t  assumpti.ons.about world o i l  p r i ces ,  because 

imbedded i n  our  f o r e c a s t  i s  t h e  assumption u t i l i t y  w i l l  b u i l d  new 

c o a l - f i r e d  p l a n t s  when i t  is  economically a t t r a c t i v e  t o  do s o .  



.Table  4 .4 .  . U.S. Energy P r i c e s ;  . 

P r o j e c t i o n  S e r i e s  A-E f o r  1990 
(1978 Do l l a r s )  , . 

Assumptions 
H i s t o r i c  P ro j ec t ed  

1977 . A B C D - E  

Supply Curve High Low Mid High Low 
Demand Curve High High Mid Low Low 

, - 

Supp'ly P r i c e s  . ' 

(Minemouth o r  Wellhead) 

Coal ($ / ton)  
22.01 26.15 35.06 '29..81 25.07 32.05 B i t .  ,High Sulfur-West VA. . . 

Sub-Bit . , Low Sulfur-WY * 8.58 10.45.  9.54 7.99 9.68 
. . 

O i l ,  ( $ /ba r r e l ) .  
I Texas * 16.32 23.83 18.83 15.34 21.36 . . 

Imported-Landed U.S. 14.40 16.00 23.50 18.50 15.00 21.00 
Average R e f i n e r y . ~ c q u .  Cost 12.85 15.80 23.19 18.15 14.78 20.63 

. . 

. Natura l  Gas ($ /mi l l i on  Btu) 
(Marginal P r i ce )  

Southwest  1.94 1.99 3;27 2.40 2.01 .2.79 

Demand P r i c e s  

R e s i d e n t i a l  
E l e c t r i c i t y  (cents/kWh) . 4.00 4.09 4.75 4.34 3.98 4 j61  
D i s t i l l a t e  ($ /ga l lon )  0.47, 0.53 0.73 0.60 0.52 0.69 

I . Natura l  Gas ($ /mi l l i on  Btu) 2.42 ,3..57 4.28 3.85 3.60 3.99 . ' 

. . 
'I . 

Transpor ta t ion  
D i s t i l l a t e  ($ /ga l lon )  0.63 0.66. 0.84 0.72 0.64 'Oi81 
Gasoline ($ /ga l lon )  0,67 0.89 1.08 0.95 0.85 0.99 
J e t  Fue l  ($ /ga l lon )  Y 0.57 0.74 0.62 0.54 0 .70 '  

I n d u s t r i a l  
E l e c t r i d i t y  (cents/k\Jh) 2.50 ' 2.91 3.58 3..17 2.81 3..44 
Resd. Fuel O i l  ( $ / b a r r e l )  15.40 19.04 26.77 21.53 18.07 24.96 
Coal ($ / ton)  33.98 37.76 44.69 41.47 37.02' 43.76 
Natura l  Gas ($ /mi l l i on  Btu) 1.'47 2.63 3 . 9 4 .  3.12 2.66 3.48 

. I n d u s t r i a l  .Surcharge 
($ /mi l l i on  Btu) 0.00 0.12 0.52 0.24 0.09 0.39 

Raw Mate r i a l s  
Natura l  Gas ($ /mi l l i on  Btu) 3i 2.51 3.35 2.81 . 2.53 3.02 

Average P r i c e  ( $ / m i l l i o n  Btu) * 5.1.4 - 6 . 4 1  5.61 5.01 6.04 
A l l  Fuels-All Demand S e c t o r s  

. - 



5 .  

T a b l e  4 .5 .  - U. S . Energy ~ u ~ ~ l i / ~ e m i n d  B a l a n c e ,  . 
P r o j e c t i o n  S e r i e s  c - ~ i g h  and 'c-LOW. f o r  

1985 ,  199,Q, .. , ,and. ,1995 s;($, .. 
Medium Supply,  Demand, and C o s t s  

( Q u a d r i l l i o n  Btu P e r  Year) 

H i s t o r i c  .. . "1'985 . 1990 1995 
1977 C-High C-Low C-High C-Low C-High C-Low 

World O i l  ($/barrel  ) 14 .40  21.50 15.00 7 7 . 7 0  15.00 3 i . b ~  16.50 

Supply 

Coal 1 5 . 9 0 '  
, . 

23.86 22.46 33.64 28.71 42.65 37.05 

Ga % 19.57 1 8 . ~ 1  17 .06  18.29 1 6 . 6 3  17.72 1 5 . 4 1  

O i l  19 .78  22.06 21.71 25.78 21.89 27.49 20.87 

Nuc lea r  

Other  

T o t a l  Domestic 
Produc ti.on 60.36 74.55 71.64 90.6h '80.26 104.53 90.02 

Gas Impor t s  0 .98 1 . 5 4  1.88 .95 2.06 1 . 0 0  2.53 

O i l  I I I I ~ U L  LS 1U. 22  .12.30 18.98 7.79 24.54 7.10 30.98 

E l e c t r i c i t y  Impor t s  . 0.18 

T o t a l  Supply 

D i s p o s i t i o n  

R e s i d e n t i a l  

Comrnercia'l 

Irrdusrrfal 

T r a n s p o r t a t i o n  

T o t a l  Domestic 
Consumption 

Convers ion & D i s -  
t r i b u t i o n  Losses  

S t o c k  Changes 

Coal E x p o r t s  

T o t a l  D i s p o s i t i o n  



Table 4.6.  U.S. Energy Pricen, 
P r o j e c t i o n  Series C-Htsh and C-tow for , 

1985, 1990, and 1995 
Medium supply,  Deamnd, and Coats 

(1 978 Dol la rs )  

H i s t o r i c  1985 1990 1995 
1977 C-High C-Low' C-High C-Low C-High C-Low 

World O i l  ( $ / b a r r e l )  14.40 .21.50 '15.00 23.50 15.00 31.50 16.50 

Supply P r i c e s  
(Minemouth o r  Wellhead) - 
Coal ($ / ton)  

B i t .  , High Sulf  ur-WVA 22 . O 1  27.05 26.09 30.94 28.75 33.88 30.94 
Sub-Bit.,Low Sulfur-WY * 8.87 8.87 . . 9.54 9.54 ' 11.78 10.57 ' .  

. . 

O i l  ( $ / b a r r e l )  
Texas * 21.59 15.09 '23.85 15.35 3 1 . 8 3  16.82 
Imported-Landed US 14.40 21.50 15.00 23.50 -15.00 31.50 16.50 
Avg.Refry.Acqu.Cost 1 2 . 8 5  21.15 14.80 23.22 14.87 31.32 16.42 

.- . 
1 . , 

Natura l  Gas ($/mil.Btu) . . 

(marginal  p r i c e )  
Southwest 1.94 . .2 .55.  2.11 2.59 2.21 3.14 2.48 

. . 
Demand P r i c e s  

R e s i d e n t i a l  
~ l e c t r i c i t )  , (C/kWh) 4.00 4.40 4.17 ' 4.42 4.25 4.46 4.33 

' D i s t i l l a t e  ($ /ga l lon )  0.47 0.67 0.51. 0.73 0.54 0.93 0.59 
Nat. Gas , ($ /mi l .  . . Btu) 2.42 3.62. . . 3.39 3.89 3.30 4.36 3.99 

Transpo r t a t i on  . , 

Dis t i l l a t e  ($ /ga l lon )  0.63 0.79 0.63 0.84 0.67 1.05 0 .71  
.Gasoline ($ /ga l lon )  0.67 .1.03. . 0.86 1.07 0.85 ' 1 . 2 7  0.91 
J e t F u e l ( $ / g a l l o n )  0.39. . .  0.69 0.54 '.0.74 0.56 0.93 0.61 

I n d u s t r i a l  
E l e c t r i c i t y  (~/kWh) 2.50 . , 3.16 . 2.95 3.23 3.09 3.30 3.16 

- Resd.Fue1 O i l .  ($ /bar )  15.40 . 24.35 18.03 25.37 . 19.27 .33.77 20.86 
Coal ($ / t on )  33.98 39.79 '38.69 42..32 40.47 44.75 41.85 
N a t .  Gas ( $ / m i l B t u )  1.47 : . '3.00. 2.52 .3.44 2,.83 4.24 3.07 
I n d u s t r i a l  Sur- 
charge ($ /mi l  Btu) 0.00 0.29" 0 .09 .  0..46 0.14 0.79 0.11 

. . Raw Mate r i a l s  . . , . 

Nat. Gas ($ /mi l  Btu) * 2.64 2.39 . 2.92 2.66 3.38'  2.96 
. . . , .  

Avg. Price ($/mil  B!u) 
A 1 1  Fuels-All Demand . . 

S e c t o r s  * 5.83 5.04 , 6.12 5.23 7.00 5.55 

* 
Not Avai lab le .  



I n  1985, you cannot  b u i l d  new c o a l  p l a n t s  t h a t  a r e  n o t  a l r e a d y  i n  

t h e  advanced p l a n n i n g  s t a g e  o r  c o n s t r u c t i o n ' s  a l r e a d y  begun..  I n  o u r  

f o r e c a s t i n g  p rocedure ,  w e  do 'assume t h a t  new c o a l  p l a n t s  can b e  b u i l t  

i n  1990 and 1995,  a s  needed and where i t  i s  found t o  b e  economical ly  

d e s i r a b l e  a s  we e v a l u a t e  t h e  economics w i t h i n  o u r  f o r e c a s t i n g  p rocedure .  

So,  we have i n  1990 and 1995 a f a i r l y  wide v a r i a t i o n  i n  c o a l  pro- 

d u c t i o n ,  a b o u t 6 0  o r  70 p e r c e n t  of t h i s  v a r i a t i o n  i s  i n  res innap  t o  

v a r i a t i o n s  i n  demand f o r  c o a l  by e l e c t r i c  u t i l i t i e s  f o r  g e n e r a t i n g  , 

e l e c t r i c i t y .  Next s l i d e  p l e a s e .  

(See T a b l e  4 . 7 )  

Now, i would l i k e  t o  t a l k  a b o u t  a  few of  t h e  key assumptions  

t h a t  u n d e r l i e  a l l  t h e  p r o j e c t i o n s  and d i d n ' t  v a r y  by s c e n a r i o .  

Okay, as I ' v e  a l r e a d y  mentioned', we assumed c r u d e  o i l  p r i c e s  would be 

d e c o n t r o l l e d  by 1981. L e ~ i s l a t i o n  that i s .  i n  p l a c e  nn1.y permitted 

c r u d e  o i l  p r i c e s  t o  b e  c o n t r o l l e d  th rough  1981  and t h e n  i t  goes  away. 

We made t h e  h e r o i c  and somewhat q u e s t i o n a b l e  assumption t h a t  t h e r e  

would b e  no new c r u d e  o i l  p r i c e  c o n t r o l s .  . . 

. W e  were v e r y  vague i n  how t h e  p r o c e s s  would occur tn l e n d  ug 

from where w e  s t o o d  l a s t  Janu.z.ry t o  d e c o n t r o l  c r u d e  o i l  p r i c e s  by 

1981. Our $ o r e c a s t i n g  . . procedure  is n o t  p a r t i c u l a r l y , s e n s i t i v e  t o  

t h i s  p o r t i b n  o f  t h e  p r i c e  p a t h  and how t h e  d e c o n t r o l s  would occur  

between January  - 1979 and December 1981. 

PARTICIPANT: y o u ' r e  assuming t h a t  t h e r e  i s  no wind-£a l l  p r 0 f i . t ~  t a x .  

DR. MYLANDER: I t  shou ld  b e  p o i n t e d  o u t  t h a t  because  we made t h e  assumptions  

back l a s t  January  b e f o r e  t h e r e  was a  v e r y  a c t i v e  d e b a t e  of t h i s  , i s s u e  

. t h a t  i n  t h e  f o r e c a s t  t h e r e  was no w i n d - f a l l  p r o f i t s . t a x .  So ' t h a t  
. . 

t h o s e  p r o j e c t i o n s  i n c r e a s e  i n  domes t ic  o i l  p r o d u c t i o n  assumes' t h a t  



Tab1.e 4 .7 .  The Most S i g n i f i c a n t  Assumptions 
Under lying A l l  The S c e n a r i o s  

' ~ r ' u d e  o i l  p r i c e s  are d e c o n t r o l l e d  by 1981. 
.. 

The a l t e r n a t i v e  f u e l  c o s t  f o r  l i m i t i n g  t h e  s u r c h a r g e  
.- 

added t o  n a t u r a l  gas  p r i c e s  f o r  l o w - p r i o r i t y  u s e r s  is  

s e t  a t  t h e  wholesa le  p r i c e  o f  d i s t i l l a t e  f u e l  o i l .  
. ... . ., .. .. . -- .. 

0' There  i s  a  130 p e r c e n t  l i f e c y c l e  c o s t  t e s t  f o r  

new, l a r g e  o i l  o r  gas  b o i l e r s .  

N a t u r a l  gas  p r i c e s  t o  p roducers  a r e  l i m i t e d ,  a s  

s p e c i f i e d  by t h e  N a t u r a l  Gas P o l i c y  Act of 1978. 

Limited amounts of Canadian and Mexican n a t u r a l  

gas  and l i q u e f i e d  n a t u r a l  gas  can be imported.  

The p r i c e  o f  n a t u r a l  gas  impor t s  under new c o n t r a c t s  

i s  t i e d  t o  t h e  world o i l  p r i c e .  

The Alaskan N a t u r a l  Gas P i p e l i n e  i s  completed by 1985. 

0 The Trans-Alaskan P i p e l i n e  can be  expanded t o  a  

c a p a c i t y  of 1 . 6  m i l l i o n  b a r r e l s  o f  o i l  a  day by 

1985,  a n d '  t o  2 . 2  m i l l i o n  bar 'ke l s  a day by 1990. 

The PACTEX o i l  p i p e l i n e  is  t h e  o n l y  o i l  p i p e l i n e  

l i n k  connec t ing  t h e  West Coast t o  t h e  midwestern 

and sou thwes te rn  p i p e l i n e  networks .  



t h e  d e c o n t r o l  p r i c e s  and t h e  p r o f i t s  t h a t  go w i t h  them go t o  t h e  o i l  

companies,  o r  t o  t h e  p e o p l e  who ho ld  m i n e r a l  r i g h t s  f o r  t h a t  o i l .  

For  t h e  assumption on. implement ing t h e  N a t u r a l  Gas P o l i c y  Act ,  

we took  a more c o n s e r v a t i v e  s t a n c e .  We assumed t h a t  t h e  d e f a u l t  o p t i o n  

i n  t h e  l e g i s l a t i o n  would be  t h e  one fo l lowed .  We d i d  not. f e e l  we cou ld  

l e a d  p o l i c y  makers i n  d e c i d i n g  how t o  implement i n c r e m e n t a l  p r i c i n g  

p r o v i s i o n s  of t h e  N a t u r a l  Gas P o l i c y  A c t .  

SO, we assumed t h e  " surcharge  cap" o r  " t h e  cos t  of t h e  a l t e r n a t e  

f u e l "  would be  d i s t i l l a t e  f u e l  o i l .  A t  t h e  t ime  we were doing  o u r  
a 

a n a l y s i s ,  we assumed t h a t  n a t u r a l  g a s  would b e  i n c r e m e n t a l l y  p r i c e d  

t o  a l l  i n d u s t r i a l  u s e r s ;  n o t  t o  agric11l. tural  u s e r s ,  b u t  t o  a l l  

i n d u s t r i a l  u s e r s ,  s m a l l  b o i l e r s ,  l a r g e  b o i l e r s ,  and f o r  p r o c e s s  h e a t .  

These  assumpt ions  w i l l  be  changed f o r  t h i s  y e a r  a s  t h e  way t h a t  l e g i -  

s l a t i o n  is  going t o  b e  implemented becomes c l e a r .  
, . 

To implement t h e  p r o v i s i o n s  of t h e  F u e l  Use A c t ,  we assun~ed 

t h a t  what t h e  r e g u l a t o r s h a d  proposed l as t  y e a r  would be t h e  way 

t h a t  t h e y  would implement t h i s  a c t .  Tha t  t h e r e  would be a  c o s t  t e s t  

based on l i f e - c y c l e  c o s t .  We've a l lowed exemptiohs f o r  b u i l d i n g  new 

o i l - o r  g a s - f i r e d  b o i l e r s  t o  meet env i ronmenta l  s t a n d a r d s .  The regu- 
#. * 

l a t i o n s ,  as t h e y ' r e  now e v o l v i n g ,  have nnw gone i n  a d i f f e r e n t  

d i r e c t i o n .  

Pr ices  p a i d  f o r  t h e  d i l I e ~ e r i ~  c a t e g o r i e s  of n a t u r a l  g a s  a r e  con- 

s i d e r e d  i n  our  f o r e c a s t i n g  p rocedure ;  and l i m i t e d  by t h e  p r o v i s i o n s  

of t h e  N a t u r a l  Gas P o l i c y  Act .  We do assume Canadian and Mexican 

g a s  cou ld  be imported.  We assume t h a t  t h e  imported p r i c e  would be  

t i e d  t o  world o i l  p r i c e s , .  Our f o r e c a s t  of what Mexican and Canadian 

g a s  p r i c e s  would be -increased a s  t h e  world  p r i c e  of o i l  i n c r e a s e d .  
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The p r i c e  we f o r e c a s t e d  when o i l  p r i c e s  a r e  between $18.00 and $20.004 

t u r n s  o u t  t o  be  p r e t t y  good; except  we d i d n ' t  f o r e c a s t  those  o i l  

p r i c e s  occu r r ing  i n  1980. We assumed t h a t  they would occur  i n  1985 

o r  1990. The p r i c e  of l i q u i f i e d  n a t u r a l  gas  f o r  new c o n t r a c t s  i s  

t i e d  t o  t h e  world o i l  p r i c e .  We d id  n o t  make t h e  assumption t h a t  t he .  

E l  Paso 1 gas c o n t r a c t  would be t i e d  t o  t he  world o i l  p r i c e ,  though 

appa ren t ly  now, they 've  gone back on a  r e t r o a c t i v e  b a s i s  and 

p a r t i a l l y  t i e d  i n t o  world o i l  p r i c e s .  

We assumed t h a t  t h e  Alaskan n a t u r a l  ga s  p i p e l i n e  would be completed 

by 1985. So,  we show Alaska gas  on t h e  North Slope being produced. 

That was a  ques t i onab le  assumption now, and probably w i l l  n o t  occur  

by 1985, i s  t h e  way w e  pe rce ive  i t  now. It w i l l  occur  by 1990, b u t  

no t  1985. 

We assume t h a t  t h e  Alaskan o i l  p i p e l i n e  could be expanded t o  

accommodate modest i n c r e a s e s  i n  o i l  p roduct ion  t h e r e ,  e i t h e r  from new 

finds o r  new product ion o r  from Prudhoe Bay. The 1 . 6  looks  very  . 

reasonable , -now.  The producers  a r e  now t a l k i n g  about  expanding t h e  

p i p e l i n e  t n  t h e  1985 capac i ty  assumption. 

The.1990 c a p a c i t y  assumption does look t o  be  f e a s i b l e ,  and 

probably t h e  c a p a c i t y  would be  expanded i f  we found r e se rves  t o  j u s t i f y  

t h a t  l e v e l  of p roduct ion .  We d id  assume a t  t h a t  time t h a t  t h e r e  would 

be crude o i l  p i p e l i n e  from Southern C a l i f o r n i a  t o  t h e  Gulf r e f i n e r i e s .  
\ 

Obviously, t h a t  assumption w i l l  have t o  be  changed. That is  n o t  going 

t o  come about .  Next s l i d e ,  p l ea se .  

(See Table  4.8) 

It is  assumed domestic o i l  can be exported,  whlch l e a d s  i n  o u r  

forecas t - - i f  you look a t  t h e  r eg iona l  a s p e c t s  of our  f o r e c a s t  (which 



r 

Table 4 . 8 . '  The Most S i g n i f i c a n t  ~ s s u m ~ t i o n s  
Underlying A l l  The Scenar ios  

No domes t i ca l l y  produced crude o i l  can be exported.  

a Petroleum-product imports  a r e  cons t r a ined  t o  

encourage t h e  domestic r e f i n i n g  of o i l .  

a The only  new, coal-fueled e l e c t r i c  powerplants 

i 
t h a t  w i l l  b e  a v a i l a b l e  i n  1985 a r e  c u r r e n t l y  

i n  t h e  p lanning  s t a g e .  

a The ra te - re form p rov i s ions  of t h e  Nat iona l  Energy 

Act do r e s u l t  i n  t h e  use of time-of-day r a t e s  t h a t  

improve t h e  e l e c t r i c  u t i l i t i e s '  e f f i c i e n c y  of 

ope ra t  i on .  

r Nuclear powcrplnnt cons t ruc t io i -~  i s  cuusLralned by 

non-economic f a c t o r s .  

D ie se l  c a r s  ach ieve  a 9.4 percent  s h a r e  of t h e  

market by 1985, and t h i ~  8hai-r c ~ u l a l u s  cu11~ranr 

t h e r e a f t e r .  

s h a r e  of t h e  market by 1985, and t h i s  s h a r e  

remains cons t an t  t h e r e a f t e r .  



a r e  no t  d i scussed  i n  t h e  Annual. Report t o  Congress,  bu t  do show up i n  , 

che supplem&nt), we show a West Coast g3ut  because of bo th  heavy' o i l  

product ion on t h e  West Coast and a v a i l a b i l i t y  of 'Alaskan crude.  

S o ,  t h e  producers  a s  represen ted  i n  .our f o r e c a s t i n g  procedure 

can e i t h e r  make t h e  chofce of paying ,about $2'.50 t o  s h i p  Alaskan o i l  

around throcgh the  Panama 'canal o r  they c a n - s e l l  i t  a t  a  d i scount  on . . 
' 

t he  West Coast.  That would depress  t he  p r i c e  t h a t  domestic producers  

could r ece ive  on t h e  West Coast.  Af t e r  you back o u t  imports  on t h e  
.... .. - .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ ( . . . . . . .  . .  . . . . .  

West Coast s o  tha t ' impor ted .  o i l  no longer  is  s e t t i n g  t h e  marginal  

p r i c e ,  i t  .could r e s u l t  i n  lower petroleum product  o i l  p r i c e s  on t h e  

West Coast . 
I t  i s  hard--I don ' t '  r e a l l y  understand why t h a t  d o e s n ' t  happen 

. . 

now; why w e  don' t see lower pr ices ,  'on t h e  West Coast  than f o r  t h e  

r e s t  of t h e  nat.ion. There a r e  some anecdota l  evidence t h a t  can exp la in  

i t ,  but  i t  doesn ' t  go much beyond t h a t .  
a .  

We assume t h a t  t h e  ' r a t e  reform p rov i s ions  of t he  Nat iona l  Energy. 
. ., . 

Act would have some e f f e c t  on t h e  shape of t he  load  curve and t h e  . 

e f f i c i e n c y  under which u t i l i t i e s  could ope ra t e .  This  assumption 

d i d n ' t  t u r n  o u t  t o  be  a  major i n f l u e n c e  on our  fo recas t . .  

One f a c t o r  t h a t  we've had t r o u b l e  p ick ing  up i n  o.ur f o r e c a s t i n g  

procedure was t h e  p e n e t r a t i o n  r a t e  of d i e s e l  automobiles  a n d , l i g h t  

t r ucks .  I f  you have a high p e n e t r a t i o n  r a t e , .  t h e n  t h e  d i e s e l  f u e l  
. m 

p r i c e s  t h a t  we f o r e c a s t  would be  much lllgher than w c  f o r e c a s t e d ,  

W e  assumed a  f a i r l y  low p e n e t r a t i o n  r a t e ;  and we show d i e s e l  f u e l  

p r i c e s  t o  be under g a s o l i n e  p r i c e s .  / 

There are ~ 3 0  things t h a t  ought t o  h e  cons idered  when you look  

a t  g a s o l i n e  p r i c e s  i n  our  f o r e c a s t  ve r sus  d i e s e l  f u e l  p r i c e s .  One .is 



f u e l  p r i c e s .  One is t h a t  g a s o l i n e  p r i c e s  a r e  r e t a i l  p r i c e s ;  t h e  d i e s e l  

, . DR. 

DR. 

f u e l  p r i c e s  are a  mix ture  of what a r e  r e a l  r e t a i l  and wholesale  

p r i c e s . .  They a r e  pr ice , s  pa id  by end-use consumers of d i e s e l  f u e l ,  

a  p o r t i o n  of i t  i s  used by t r u c k  s t o p s  and a s  "d i e se l  f u e l  f o r  auto-  

m ~ b i l e s ;  a  p o r t i o n  of i t  is  used by r a i l r o a d s ,  and t r u c k  and bus 

f l e e t s .  

Would you swi tch  t h e  p r o j e c t o r  o f f ?  I ' d  l i k e  t o  say a  few words 

about  our  methodology f o r  f o r e c a s t i n g '  and - e s t a b l i s h i n g  these  p r i c e s .  

We us+d a v e r y  elaborate inodelling'scheme t h a t  r e p r e s e n t s  supply curves  

and demand curves ;  then we t r y  t o  e s t a b l i s h  t he  p o i n t  where t h e  supply 
. . 

curves  i n t e r s e c t  t h e  demana curves.    hat g i v e s  u s  a  f o r g c a s t  of .both 

q u a n t i t i e s  and p r i c e s ,  s o  t h a t  our f o r e c a s t s  a r e  n e i t h e r  cons t ra ined  

by supply o r  demand f a c t o r s  except  a s  d i scussed  i n  t h e  assumption 

1 :St. 

There a r e  assumptions t h a t  1 haven ' t  , . f ~ s l l y  d i s cus sed ,  We have,  
. . . . . . . 

r h e r e f s r e ,  one l a r g e  computer model t h a t  does ' t h i s  i n t e g r a t i n g  proce- 

dure.  We have o t h e r  procedures  f o r  e s t ima t ing  supply and demand 

curves.. - 
We have people  he re  who w i l l  d i s c u s s  about  how those  demand curves 

> 
a r e  f o r e c a s t e d .  Tomorrow, both t he  process  . of b u i l d i n g  those  demand 

curves and supply curves w i l l  be p r e s e n t e d , i n  g r e a t e r  detail. 

GASS: Thank you, Char les .  I ' d  l i k e  t o  hold t he  ques t i ons  u n t i l  t h e  

end of t h e  pe r iod , .  so  we g e t  a l l . o f  t he  speakers  i n  f i r s t .  The next  

speaker  i s  D r .  Takayama from EIA. 

TAKAYAMA: My r o l e  i n  ARC-78 was almost  n i l .  

(Laughter.  ) 

When I s t a r t e d  my EIA c a r e e r ' i n  J u l y  of t h i s  yea r ,  t he  members i n  



EIA were c e l e b r a t i n g  t h e i r  complet ion.of  ARC-78. I d i d  no t  a t t e n d  t h a t  

meeting becuase I . d i d  n o t  c o n t r i b u t e .  , .  
2 

But l i k e ' i t  o r  not--my r o l e  now is  heav i ly  involved i n  t h e  next  

. round ARC a c t i v i t e s .  ' I have t o  pu t  m y  f u l l  ' a t t e n t i o n  t o  t h e  t a s k  of 

i n t e r f a c i n g  t h e  demand s i d e  w i t h i n  t h e  ARC e f f o r t . '  

However, what I w o u l d . l i k e  t o  t a l k  about  today i s  a  r a t h e r  ph i lo-  

soph ica l  matter. Then, I wi31. t u r n  t h e  podium over  t o  my d i v i s i o n  

c h i e f ,  who worked on ARC-78. De ta i l ed  ques t i ons  should be addressed 

to  him. 

~ f f o r ' t s  i n  t h e  l a r g e - s c a l e  modelling a r e a  have been going on f o r  

some t i m e .  E spec i a l l y  i n  t h e  form i n  which . the ARC-78 was conducted-- 

us ing  a  mixed system. T h e o r e t i c a l l y ,  M r .  Samuelson s t a r t e d  t h i s  

bus iness  i n  1962. I n  '64, I bega'n working and publ i sh ing  k i t h  one of 

my co l leagues  of t h e  Un ive r s i t y  of I l l i n o i s . ,  George Judge.  Our focus  

was on developing a  programming methodology. in  t h e  l a r g e - s c a l e .  . 

modelling a r e a .  I n  '71, we wrote  a  book which handled t h i s  
'6. 

method nd t h e  l i n e a r  complement'ary method. What d i s t i ngu i shed  P 
our model from o t h e r  LP modelling was t h e ' f a c t  t h a t  i t  was a  market 

e q u i l i b r a t i n g  model. . 
Large-scale  modelling has  i t s  own momentum. OPEC s t a r t e d  t o  

make use  of l a rge - sca l e  models, us ing  B r i t i s h  Petroleum d a t a  t o  c rank  

o u t  t h e  r e f e r ence  p r i c e  schemes , t h a t  OPEC has  w e d  s i n c e  then.  

Other-modelers  joined i n  and s t a r t e d  t o  c rank  o u t  a  tremendous 

amount of '  in format ion  from s c a l e  l i n e a r  programming models. 

Working a s  a  c o n s u l t a n t  f o r  OPEC, I t r i e d  t o  implement t h e  l i n e a r  
. - .. . 

complementary progragnnfng type scheme t h e r e ,  bu t  i t  was no t  completed 
1 

b y . t h e  t i m e  I l e f t  i n  1977. 
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NOW, i t  i s  amazing t h a t  OPEC i s  u s i n g  'PIES ' r e s u l t s '  o r  o t h e r  

r e s u l t s .  . I t h i n k  .- . - .  t h e y ' r e  . r e a l l y  -. t a k i n g  . o u r . l a r g e - s c a l e  model 

r e s u l t s  s e r i o u s l y . '  Whatever we produce c o u l d  a f f e c t . t h e i r  p o l i c y  
. . 

d e c i s i o n s  and sometimes,  I have thought ,  t o  pl'ay on Hamle t ' s  famous 

l i n e ,  " t o  f o r e c a s t  , o r  n o t  t o  f o r e c a s t ,  ' t h a t  i s  t h e  q u e s t i o n . "  

The o t h e r  day,  I t a l k e d  w i t h  Hend.r!.ik Houthakkar and s a i d ,  "Do 

you know. how much you i n f u r i a t e d  t h e  OPEC peop le  when you published 

t h e  Kennedy-Houthakkar paper?  Because of yvur p e s s i m i s t i c  p r o j e c t i o n  
. , 

f o r  .UL~EC'S p r i c e s  i n  1980, t h e y  r e a l l y  g o t  mad and dec ided  t o  squeeze,  

squeeze  t h e  Western c o u n t r i e s ,  e s p e c i a l l y  t h e  Uni ted  S t a t e s . "  

He s a i d ,  "I c o u l d n ' t  h e l p  i t .  That was t h e  p i e c e  o f  i n f o r m a t i o n  

. t h a t  I had.  I used a l l  of i t ,  and t h e  r e s u l t s  were t h e r e . "  

I f  t h e  ~ e n n e d ~ - ~ o u t h a k k e r  r e p o r t  w a s  ' 73 real i ty ,  maybe ' 7 4  

r r a l - l u y , '  accordiiig t o  P l E S ,  was more r e a l i s t i c .  I f  s o ;  I. t h i n k  o v e r a l l ,  

t h e  r e s u l t s  form a  r a t h e r  f a v o r a b l e  p ro jec t i .on .  

I f  .you t r y  t o  do p ro jec t ions  as cnnsc.ientiot . isly as you can,  

. you may g e t  l o s t  i n  t h e  maze of r e a l i t i e s ,  o r  you may b e  squeezed ,. 

t o  produce something t h a t  may become a n o t h e r  consensus  * i n  t h e  end: . 

Une s t a f f  member i n  my o f f  i c e  j u s t  completed a  comparison of . 
e 

our  '77 r e s u l t s  w i t h  o t h e r  p r o j ' e c t i o n s .  H e  came up w i t h  ' the  r a t h e r  

i n t e r e s t i n g  c o n c l u s i o n  t h a t  1974 P I E S '  r ~ s l i l t s  for '77 were  very 

encouraging and  v e r y  c l o s e  t o  r e a l i t y ; O e v e n  c l o s e r  t h a n  some judgmental  

f o r e c a s t s .  , 

Wel l ,  t h i s  c o n t r o v e r s y  w i l l  l a s t  . a lmos t  f o r e v e r . .   here is  a 

t rade-of f  between model s i m p l i c i t y  and t h e  amount pf money you spend . . 

. . 
' i n  c r a n k i n g  o u t  t h e  numbers. . Some'people c a l l  t h e s e  numbers. u s e l e s s .  



Modelling i n  t h e  demand a r e a ,  when I s t a r t e d  o u t  i n  t h i s  k ind  of 

b u s i n e s s ,  was based o n ,  s a y ,  comiio$ity by commodity t y p e  a n a l y s i s .  
A , .  

Now we a s k ,  i n  mode l l ing  on ' the  supp ly  s i d e ,  can i t  b e  modelled 

on a  commodity by commodity b a s i s ?  S e c t o r  demand, t h a t  i s  t h e  

r e s i d e n t i a l ,  commercial, t r a n s p o r t a t i o n ,  and i n d u s t r i a l  s e c t o r s ;  

t h e s e  f o u r  s e c t o r s  p l a y  an  impor tan t  r o l e .  

When we have some k ind  of s h a r e  scheme t o  d i s t r i b u t e  t h e  demand 

f o r  each f u e l  used i n  a  p a r t i c u l a r  s e c t o r ,  t h i s  must be  i n t e r f a c e d  

w i t h  t h e  l a r g e r  s t r u c t u r e .  U l t i m a t e  headaches  s t a r t  when a n a l y s t s  

o r  economists  working i n  my o f f i c e  look  a t  t h e  d a t a  s i d e ;  when t h e y  f i n d  

t h a t  t h e  demand f u n c t i o n s  d o n ' t  match w i t h  r e l i a b l e  c o e f f i c i e n t s .  

I t u r n  t h i s  headache t o  D r .  T e r r y  M o r l a n , ' a  d i v i s i o n  d i r e c t o r  f o r  

my o f f i c e .  Thank you. 

DR. GASS: L e t  me i n t r o d u c e  T&rry Morlan from E I A .  

DR. MORLAN: Thank you. I would l i k e  t o  c o n c e n t r a t e ,  f o r  a f a i r l y  s h o r t  

t ime s o  we have p l e n t y  of t ime f o r  d i s c u s s i o n ,  on t h e  methodology of 

t h e  demand s i d e  o f  t h e  MEFS system.  The methodology i s n ' t  d i s c u s s e d  

i n  t h e  annua l  r e p o r t .  Because i t  i s  a n  e v o l u t i o n a r y  methodology, i t  

is  sometimes v e r y  d i f f i c u l t ,  I t h i n k ,  f o r  p e o p l e  t o  keep t r a c k  of 

e x a c t l y  how i t  i s  c o n s t r u c t e d .  

I n  p a r t i c u l a r ,  a  number of peop le  who have a t t e m p t e d  t o  e v a l u a t e  

t h e  demand system found t h a t  they  were e v a l u a t i n g .  something t h a t ,  

when they  f i n i s h e d  e v a l u a t i n g  i t ,  was no l o n g e r  an  o p e r a t i n g  system,  

bu t  an o b s o l e t e  p i e c e  of mode l l ing  h i s t o r y .  I t h i n k  t h a t  is  a  f a c t  

of l i f e  i n  any e f f o r t  where you a r e  t r y i n g  t o  c o n s t a n t l y  improve your 
L , .  

methodologies  and your models and t r y i n g  t o  a d d r e s s  new i s s u e s .  



I f  I c o u l d  have t h e  f i r s t  s l i d e ,  I would l i k e  t o  go b r i e f l y  o v e r  

t h e  b a s i c  set of i n t e r r e l a t e d  energy demand models,  and d e s c r i b e  how 

' t h e y  were  used f o r  t h e  ARC-78 f o r e c a s t .  

(See  F i g u r e  4 .1 )  

I c a l l  your  a t t e n t i o n  t o  t h e  b l o c k  l a b e l l e d  "RDFOR," b u t  what t h a t  

r e a l l y  is ,  is  t h e  c o r e  of t h e  o n - l i n e  demand a n a l y s i s  system. T h i s  

demand system h a s  gone through a con t inuous  e v o l u t i o n  from t h e  t ime  of 

t h e  P r o j e c t  Independence Repor t ,  when i t  was a  n a t i o n a l  l e v e l  econo- 

metric e q u a t i o n  model i n  a v e r y  reduced form. The e v o l u t i o n  h a s  i n c l u d e d  

a c o u p l e  of i t e r a t i o n s  through r e g i o n a l i z a t i o n ,  improvements i n  t h e  

d a t a  b a s e ,  and  i n c r e a s i n g  f u e l  and s e c t o r  d e t a i l .    he' sys tem i s  

e v o l v i n g  i n t o  a  much more s t r u c t u r a l  t y p e  of model. 

I t  has been t h e  c a s e ,  i n  t h e  p a s t ,  t h a t  s t r u c t u r a l  econometr ic  

models were used o f f - l i n e  i n  c o n j u n c t i o n  w i t h  t h e  reduced form 

econometr ic  o n - l i n e  model. The s t r u c t u r a l / e c o n o m e t r i c  models a r e  

n e c e s s a r y  t o  a d d r e s s  such  m a t t e r s  a s  p o l i c y  impac t s .  

S t r u c t u r a l / e c o n o m e t r i c  models a r e  g r a d u a l l y  b e i n g  brought  i n t o  

t h e  o n - l i n e  s y s t e m . F i g u r e  4.1 shows t h e  way i t  s t a n d s  f o r  t h e  ARC-78 

r e p o r t .  The H i r s t  model ( t h e  oak  Ridge N a t i o n a l  Labora to ry  R e s i d e n t i a l  

Model) i s  a  s t r u c t u r a l / e c o n o m e t r i c  model, which h a s  been imbedded i n t o  

t h e  o n - l i n e  sys tem and w a s  used i n  t h a t , f o r m  f o r  t h i s  y e a r ' s  annua l  

r e p o r t .  However, t h e  e v o l u t i o n a r y  n a t u r e  of t h e  p r o c e s s  i s  i l l u s t r a t e d  

by t h e  f a c t  t h a t  t h e  H i r s t  Model w a s  a l s o  used i n  an  o f f - l i n e  mode f o r  

t h e  a n n u a l  r e p o r t  t o  g e n e r a t e  t h e  impact of c o n s e r v a t i o n  p o l i c i e s  i n  

t h e  r e s i d e n t i a l  s e c t o r .  The r e a s o n  f o r  u s i n g  i t  o f f - l i n e ,  i n  a d d i t i o n  

t o  o n - l i n e ,  was s imply t h a t  t h e  s t a f f  i n  EIA had n o t  had s u f f i c i e n t  t ime 



Figure  4.1.  MEFS Demand Module (ARC78) 
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t o  l e a r n  t o  s t i m u l a t e  energy  c o n s e r v a t i o n  p o l i c y  w i t h  t h e  model. That  

p a r t  of t h e  a n a l y s i s  was done by ORNL p e r s o n n e l .  

The b l o c k  r e f e r r e d  t o  a s  Jackson  Model i s  t h e  Oak Ridge N a t i o n a l  

Labora to ry  Commercial Model, which is  a l s o  a s t r u c t u r a l / e c o n o m e t r i c  

t y p e  o f  model. I t  was used  t h i s  y e a r  o f f - l i n e  t o  a d j u s t  t h e  f u e l  

s h a r e s  i n  t h e  commercial s e c t o r .  An econometr ic  model, e s p e c i a l l y  i n  

t h e  reduced forms,  t h n d s  t o  have f a i r l y  l a r g e  u n c e r t a i n t i e s  a s s o c i a t e d  

w i t h  t h e  f o r e c a s t  as the: independent  v a r i a b l e s  d e p a r t  from t h e i r  

historical ranges. T h i s  was e v i d e n t  i n  the '  commercial and i n d u s t r i a l  

s e c t o r s  t h i s  y e a r ,  w i t h  h i g h e r  world  o i l  p r i c e  assumpt ions .  The Jackson  

Model was,  t h e r e f o r e ,  used f o r  two purposes :  f i r s t  t o  t a k e  a c o n t r o l  

t o t a l  from t h e  reduced form econometr ic  e q u a t i o n  f o r  t o t a l  consumption 

i n  t h e  commercial s e c t o r  and b r e a k  i t  down i n t o  t h e  f u e l  s h a r e s ;  and 

second t o  a n a l y z e  t h e  e f f e c t s  of c o n s e r v a t i o n  p o l i c i e s  i n  t h e  commercial 

s e c t o r  r - 

There  was a s i m i l a r  s i t u a t i o n  i n  t h e  i n d u s t r i a l  s e c t o r ,  where an  

o f f - l i n e - i n d u s t r i a l  model, t h e  I n d u s t r i a l  F u e l  Choice A l l o c a t i o n  Model 

(IFCAM) was used t o  de te rmine  t h e  n o n - e l e c t r i c i t y  f u e l  shares - -over r ide  

t h o s e  f u e l  s h a r e s  from t h e  econometr ic  model. . I n  t h e  t r a n s p o r t a t i o n  

s e c t o r ,  two o f f - l i n e  models were  used t o  a s s e s s  t h e  impac t s  of f u e l  

economy s t a n d a r d s .  One a d d r e s s e s  au tomobi les  and t h e  o t h e r ,  

l i g h t  d u t y  t r u c k s .  

Now, where do w e  p l a n  t o  go from h e r e ?  I t  i s  expec ted  t h a t  n e x t  

y e a r  t h e  H i r s t  model w i l l  b e  used e n t i r e l y  o n - l i n e  and i n  a d d i t i o n ,  

t h e  Jackson  commercial model w i l l  b e  used o n - l i n e  f o r  t h e  a n n u a l  . 

r e p o r t  f o r  ' 79 .  



W e  a r e  n o t  s u r e ,  a t  t h i s  p o i n t ,  what is going t o .  happen i n  t h e  

i n d u s t r i a l  s e c t o r ,  b u t  we assume we, w i l l  be  u s i n g  a s i m i l a r  methodology 

to. t h a t  which 'was used . l a s t  y e a r ,  w i t h  t h e  e x c e p t i o n  t h a t  i t  w i l i  b e  

more imbedded . i n t o  t h e  MEMM i n t e g r a t i n g  model. I n  the .  t r a n s p o r t a t i o n  

s e c t o r ,  we have new model,. which i s  b e i n g . d e v e l o p e d  a t  Oak Ridge 

N a t i o n a l  Labora to ry ,  t h a t  . d i s a g g r e g a t e s  t h e  au tomobi le  f u e l  demand 

more. I t  i s  econometr ic ,  b u t  i t  c o n t a i n s  s t a t e  l e v e l  d e t a i l . a n d , ,  i n  
. . 

a d d i t t o n ,  i t  b r e a k s  o u t  f i v e  d i f f e r e n t  c l a s s e s  of autoinobiles. .  With 

t h i s  d e t a i l  we g e t  a  much b e t t e r  i d e a  of -what i s  happening i n  t h e  
. . 

t r a n s p o r t a t i o n  s e c t o r  and t h e  e x t e n t  t o  .which peop le  can make s u b s t i t u -  

t i o n s  among d i f f e r e n t  t y p e s  of' au tomobi les .  

Could I have t h e  n e x t  s l i d e  p l e a s e .  

(See Tab le  4 . 9 )  

 table 4 . 9  shows a h i s t o r y  and p r o j e c t i o n  of E I A  demand mode l l ing .  

It a l s o  i n d i c a t e s  s o u r c e s  of documentat ion t o  t h e  e x t e n t  t h a t  t h e y  

e x i s t ;  and v a r i o u s  reviews t h a t  haire been done of . t h e  demand:models 

over  t i m e  . 
The r e g i o n a l  and s e c t o r a l  a g g r e g a t i o n s  i n d i c a t e d  i n  T a b l e  4 . 9 '  

' don ' t  show t h e  d e t a i l  t h a t  I have been t a l k i n g  a b o u t  i n  t e r m s  of. =he 

e x t e n t  t o  which s t r u c t u r a l / e c o n o m e t r i c  models a r e  b e i n g  i n t e g r a t e d .  

However, i t  shows t h a t  f o r  ARC-78, some s t r u c t u r a l  components i n  t h e  

on- l ine  modP.1 are. used f o r  t h e  f i r s t  t ime.  The s t r u c t u r a l / e c o n o m e t r i c  
. . . . .  . , * 

.approach , w i l l  r e c e i v e  i n c r e a s e d  a t t e n t i o n  i n  t h e  f u t u r e .  

The p r o g r e s s i v e  r e g i o n a l i z a t i o n  of the '  demand system i s  e v i d e n t  

i n  t h e  s l i d e ,  b u t  i t s  f u t u r e  d i r e c t i o n  is u n c l e a r .  I n  t h e  pa.st ,  . 

t h e r e  was a  l o t  of demand f o r  EIA t o  model a t  t h e  s t a t e  l e v e l ,  a t  , 

1eas . t .  I n  f a c t ,  it i s  r e q u i r e d  by l e g i s l a t i o n .  However, t h e  r e s o u r c e s  
. . 



Table  4.9. The MEFS Demand Module: H i s to ry  and Outlook 

Major Analyses S t r u c t u r e  Regions S e c t o r s  Documentation- Reviews 

PIR Econometric Nat iona l  R/C,I,T PIR Appendix A 1 1  Hausman 
MIT 
GAO 

NE076 ~conome . .. t r ic Census R/C,I,T NE076 Appendix . C Waverman/RRF 
Nissen 61 Knapp . 6, 

%? . .. 
. . . . 

NEO7 7 ~ ~ ~ e n d i k  D NE07 7 Econometric ' Federal %C*I*T 
. .. 

. . 'AAB7.7 . . . . . Econometric .~edera l . .  '. ' B,C,I,T . Synergy,. Inc.  , 

" . g  .: . . . . . . 
ARC78 ' . .' EcoicolPetricf . 

- . Structural. . . . Federal R,C.,  I,T .Synergy, tnc. . . ORNL . . 
(Barnes. & Ny.ugen) ' . ' 

. . 
. . 

ARC79 ~co&metric/  ' ' 

R,C,I,T S-true tural qederai 

ARC8 0 ~nonme  t r  i c j  
S t r u c t u r a l  Federa l  

& S t a t e  R,C,I,T 



requi red  f o r  t h a t  type  of a n a l y s i s  a r e . q u i t e  s u b s t a n t i a l ,  and they 

haven ' t  come forward t o  t h e  same e x t e n t  t h a t  t h e  r eques t s  f o r  s t a t e  

l e v e l  a n a l y s i s  have come forward. 

A s  an i n t r o d u c t i o n  t o  E I A ' s  f u t u r e  energy demand models, l e t  m e  

t a l k  b r i e f l y  about  reduced form econometric models and s t r u c t u r a l 1  

. econometric models. I would l i k e  t o  s a y ' a  word o r  two about  t h e  

d i s t i n c t i o n  between those  two approaches t o  model l ing and why EIA is  

c u r r e n t l y  moving toward t h e  l a t e r  a s  a  demand a n a l y s i s  and f o r e c a s t i n g  

t o o l .  

Reduced form econometric models r e l a t e  your o b j e c t i v e ,  which might 
. 

be f o r e c a s t i n g  s e c t o r a l  f u e l  consumption (such a s  d i s t i l l a t e  o i l  by t h e  

r e s i d e n t i a l  s e c t o r )  t o  gene ra l  economic e f . f e c t s ,  p r i c e  e f f e c t s ,  o r (  

o t h e r  v a r i a b l e s  t h a t  you expect  t o  be  c o r r e l a t e d  wi th  t h e  o b j e c t i v e .  

The , a c t u a l  mechanism, o r  t h e  s t r u c t u r e ,  f o r  t h a t  e f f e c t  b , e i n g . f e l t  on 

f u e l  demand i s  n o t  e x p l i c i t l y  captured i n , t h e  model. 

The reduced form has  some advantages and i t  has  some d isadvantages .  

The advantages a r e  s i m p l i c i t y ,  p a r t l y ,  i n  t h e  sense  t h a t  you d o n ' t  have 

a  tremendous amount 'of d e t a i l e d  in format ion .  The r e l a t i o n s h i p s  a r e  

f a i r l y  s t r a igh t fo rward ,  bu t  a t  t h e  same time, you a r e n ' t  a b l e  t o  say 

a g r e a t . d e a 1  about  why you a r e  g e t t i n g  t h e  r e s u l t  t h a t  you a r e ,  except 

t h a t  you can say ,  "Well, income i s  growing, and p r i c e s  a r e  going up; 

30, ,they havc thcoc cf f  c c t a  on demand , I '  , 

I n  such 3 model, t h e  u s e r s  d o n ' t  g e t  a . f e e l  f o r  they energy 

system--why energy '  demand i s .  r e l a t e d  t o  income, and how i t  i s  t h a t  

p r i c e s  reduce energy consumption. . . 

A more s t r u c t u r a l  model t ends  t o  b e ' o r i e n t e d  toward end uses  of  
\ 

energy, and t h e  way i n  which 'energy a n d . c a p i t a 1  a r e  combined 



t o  provide end-use s e r v i c e s .  . ~ 6 r  example, hea t ing  i n  a  r e s i d e n t i a l  

o r  commercial bu i ld ing ,  o r  l i g h t i n g ,  o r  v e h i c l e  t r a v e l  i n  t h e  t ranspor -  

t a t i o n  s e c t o r .  Energy i s  an  inpu.t t o  t h e  p rov i s ion  of such s e r v i c e s .  

There i s  an e x p l i c i t  c a p i - t a l  s t o c k ,  o r  a  set of equipment , 'o r  bu i ld ings ,  

o r  c a r s  t h a t . a r e  a s s o c i a t e d  w i th  provid ing  those  s e r v i c e s .  Those cap i -  

t a l  s t o c k s  have s p e c i f i c  c h a r a c t e r i s t i c s .  They r e q u i r e  investment t o  

update  and o f t e n  they  a r e  t he  a c t u a l  t a r g e t  o f . a n  energy' p o l i c y ,  such 

a s  t h e  f u e l  economy' s t anda rds  f o r  t h e  automobiles  and e f f i c i e n c y  s t anda rds  

o r  w e a t h e r i z a t q n  programs f o r  housing. 

Only by model l ing . t h i s  s t r u c t u r e  e x p l i c i t l y ,  can you d i r e c t l y ,  

g e t  t h e  e f f e c t s  of energy po l i cy  imbedded i n  t he  r e s u l t s .  Tha t ' s  

' why s t r u c  tu ra l /econometr ic  models have t r a d i t i o n a i l y  been used of t - l i n e  

a long  wi th  t h e  reduced . form econometric model. 

I n  t h e  t ime remaining I 'wou ld  l i k e  t o  summarize' the n a t u r e  of some 

s t ruc tu ra l / economet r i c  models EIA has  been us ing ,  o r  w i l l  be  u s ing  i n  
. . 

t h e  f u t u r e .  Typ ica l ly ,  i n  a  s t r u c t u r a l  model, you f i n d  t h e r e  .is a  

c o r e  equa t ion  t h a t  t h e  model is  b u i l t  around. The c o r e  equa t ion  , ' 

t ends  t o  be d i saggrega ted  a c r o s s  s e v e r a l  dimensions.  

A very s imple example of a  c o r e  equat ion '  i s  shown i n  Table  4.10. 

(See Table  4.10) . . . 
. . 

Thi s  is  t h e  c o r e  equa t ion  of t h e  Sweeney Automobile Gasol ine  

Demand Model which has  been imbedded i n  t h e  demand model probably 

s i n c e  t h e  NEO-76. 

The Sweeney model 's  co re  s t r u c t u r a l  equa t ion  i s  simply t h a t  to ta l -  

, v e h i c l e  m i l e s  t r a v e l l e d  t imes t h e  average  . g a l l o n s ' p e r  m i l e  of t h e  

f l e e t  of automobiles  g i v e  you t o t a l  g a s o l i n e  consumpti.on. 



Table  4.10. Sweeney Model Core Equation 

I G = VMT - 
MPG 

' G = Automobile Gaso l ine  Demand 
. -  . 

\ VMT = Vehic le  Miles  Traveled 

MPG = Fli les  Per  Gal lon . 



T h a t ' s  t h e  c o r e  s t r u c t u r a l  equa t ion .  

Then you s t a r t  t o  break  i t  down; v e h i c l e  mi l e s  t r a v e l l e d  may be 

an  econometric equa t ion  r e l a t i n g  t o  income and t h e  c o s t  of t r a v e l .  Then 

t h e  e f f i c i e n c y ,  mi l e s  per  g a l l o n ,  could be  r e l a t e d  t o  g a s o l i n e  p r i c e s  

o r  p o l i c i e s  t h a t  a f f e c t  t h e  average  f l e e t  e f f i c i e n c y .  

Table  4.11 shows t h e  co re  equa t ion  f o r  t h e  Oak Ridge R e s i d e n t i a l  

Sec to r  ( H i r s t )  Model. The c o r e  equa t ion  i n  t h e  H i r s t  Model i s  an  

i d e n t i t y  t h a t  r e l a t e s  energy use  t o  t h e  housing s t o c k ,  average s i z e  

of the housing, t h e  equipment p e n e t r a t i o n  s h a r e s ,  thermal  i n t e g r i t y  of 

houses ,  equipment e f f i c i e n c y ,  and usage f a c t o r s .  But t h i s  p a r t i c u l a r  

equa t ion  holds  a c r o s s  s e v e r a l  dimensions.  It holds  a c r o s s  fou r  f u e l  

t ypes ,  e i g h t  end u s e s ,  t h r e e  d i f f e r e n t  housing types ;  i t  holds  f o r  

new o r  used housing;  and i t ' h o l d s  ac ros s  t e n  d i f f e r e n t  r eg ions .  

A similar cha rac . t e r ixa t ion  can h e  done f o r  t hc  Oak Ridge Cuuu~lercial 

(3ee  Table  4.12) 

Table  4.12 shows a  very  s impl ied  c o r e  equa t ion  f o r  t h i s  model. 

It simply s ays  t h a t  t h e  consumption of f u e l  i s  equal  t o  t h e  s tock  of 

e a e r  gy u s l n g  equipmerlt , expressed i n  p o t e n t i a l  energy use ,  t imes t h e  

u t i l i z a t i o n  r a t e  of t h a t  equipment. 

Th i s  is a  very  s imple  concept ,  bu t  t h e  co re  equa t ion  d isaggrega tes  

i n t o  a much more d e t a i l e d  r e p r e s e n t a t i o n .  By d isaggrega t ing  the  con- 

c e p t s  i n  the  c o r e  equa t ion ,  i t  can be expressed i n  a  form very  s i m i l a r  

t o  t h e  Hfrsr Model. 'In a d d i t i o n ,  t h e  dimension of t h e  c o r e  equa t ion  

d i s agg rega t e s  a c r o s s  seven bu i ld ihg  types ,  four  f u e l s ,  f i v e  end uses ,  

and t e n  r eg ions ,  and a l s o  accounts  f o r  t h e  v in t ages  of t h e  equipment. 

(See Table  4.13) 



Table 4.11 ORNL ( H i r s t )  R e s i d e n t i a l  Model Core Equation 

QP ikm EU:km U:k 
= FIT: HS: ctkm  TI^ i = f u e l  

k  = end use  

m = housing type  ' 
f 

Q = energy u s e  
HT = housing s tock  
HS = housing average s i z e  

C = equipment p e n e t r a t i o n  s h a r e  
T I  = thermal  i n t e g r i t y  
EU = average annual  energy use for."equipment 

U = usage f a c t o r  

Dimensions 

Fue ls  (4)  
End uses  . (8) 
Housing types  (3 )  
Housing s t a t e s  ( 2 )  . 
R ~ g i  nn (! n> 



T a b l e  4 .12.  ORNL (Jackson)  commercial Model Core Equa t ion  

ikm . 
Q : ~ ~  = U(P) ikm i = f u e l  t y p e  

k = end u s e  

m = b u i l d i n g  t y p e  

s p -  = s t u c k  of  equipment 

= energy use  

Dimensions 

Bui ld ing  t y p e  ( 7 )  
Vin tages  (annua l )  
F u e l s  (4  
End uses ( 5 )  
Regions (10) 



Table  4.13. ORIM I n d u s t r i a l  Model Core Equation 

C a r r i e r  . Serv i ce  . Output . . 

. S e r v i c e  Output 
C a r r i e r  Use = 

Technological  Change 

Dimensions . 

C a r r i e r s  ( 6 )  
~ n d u s  t r i e s  ( 9  
Energy s e r v i c e s  (4) 
Vintages  (10) 
' Se rv ice  c h a r a c t e r i s t i p s  . . 

~ e g i o n s  (10) 



. . 

A more i n d u s t r i a l  model i s  b e i n g  developed f o r  E.IA by ORNL. 

T h i s  model, t h e  Oak Ridge I n d u s t r i a l  Model (ORIM) a l s o  h a s  a  c o r e  

s t r u q t u r a l  r e l a t i o n s h i p  o r  i d e n t i t y .  The s t r u c t u r a l  i d e n t i t y  i s  

shown i n  T a b l e . 4 . 1 3 .  I t  s imply s t a t e s  t h a t  a c e r t a i n  amount of  

energy s e r v i c e  is  r e q u i r e d  p e r  u n i t ,  of  o u t p u t ,  a n & - t h a t  e a c t i : u n i f  of - 

energy  s e r v i c e  r e q u i r e s  a c e r t a i n  amount of f u e l  ( c a r r i e r ) ,  and 

f u r t h e r ,  t h a t  t h e s e  r e l a t i o n s h i p s  may change due t o  t e c h n o l o g i c a l  

f a c t o r s .  The power of  t h i s  s imple  concep t  d e r i v e s  from t h e  d i s a g g r e -  

\ 

g a t i o n  behind t h e  s t r u c t u r e .  T h e  rnodrl a p p l i e s  t o  9 manufac tu r ing  

s e c t o r s ,  10  c a p i t a l  s t o c k  v i n t a g e s ,  6 f u e l s  o r  c a r r i e r s ,  1 0  r e g i o n s ,  

and 4. energy s e r v i c e s .  The  .energy s e r v i c e s  i n c l u d e :  p r o c e s s  heat . ,  

mechan ica l  d r i v e ,  and e l e c t r i c  s e r v i c e s .  These s e r v i c e s  a r e  f u r t h e r  

d i s a g g r e g a t e d  t o  s e r v i c e  c h a r a c t e r i s t i c s  such  a s ,  l a r g e  v e r s u s  s m a l l ,  

i n t e r m i t t e n t  v e r s u s  c o n t i n u o u s ,  and coa l  f e a s i  hl  P versus coal  infeasible. 

I t h i n k  I ' l l  s t o p  t h e r e ,  and w e ' l l  t r y  t o  c o n c e n t r a t e  on t h e  q u e s t i o n s .  

DR. GASS: Thank you,  T e r r y .  Any s p e c i f i c  q u e s t i o n s  on t h e  s u b j e c t  matxer  ' 

f o r  t h i s  s e s s i o n ,  o r  f o r  any of  t h e  p a r t i c u l a r  s p e a k e r s ?  Yes, p l e a s e ,  

i f  you wouid speak  up l o u d ;  I ' d  a p p r e c i a t e  i t  f o r  t h e  t r a n s c r i b e r  

. . 
and t h e  peop le  i n  t h e  b a c k . ,  

DR. KNAPP: My name i s  David Knapp. I had a ' q u e s t i o n  f o r  T e r r y .  The way 

t h a t  t h e  models have deve loped ,  I t h i n k , - ' h a v e  been c o n s t r a i n e d  by d a t a  

a v a i l a b i l i t y .  I n  o r d e r  f o r  economet r i c s  t o  b e  done on t h e  p i e c e s  of 

t h e s e  p r o c e s s  models,  t h e r e  h a s  t o  b e  a  l o t  of  a d d i t i o n a l  d a t a  work. 

1'111 w u ~ ~ d r r i n g  whae kirid o f  s u p p o r t  is  planned on end u s e  d a t a  

b a s e s  i n  terms of more e n g i n e e r i n g  d e t a 2 l s  b e i n g  c o l l e c t e d  where i t ' s  

n e c e s s a r y ,  and i f  t h e  a n a l y s i s  i s  d r i v i n g  t h e  d a t a  a c q u i s i t i o n ,  o r  
. . 

is  t h e  d a t a  a c t i v i t y  ' f o l l o w i n g  independent  . . g o a l s ?  



DR. MORLAN: Yes. T h a t ' s  a  good i s s u e .  Both t y p e s  of models,  econometr ic  

and s t r u c t u r a l  models,  have s e v e r e  d a t a ~ l i m i t a t i o n s ,  I t h i n k  f o r  . .  

s t ruc tu ra l . .  models t h e  d a t a  l i m i t a t i o n s  &ay b e  even more s e v e r e  because  

youl . re  c o l l e c t i n g  and d e a l i n g  w i t h  a l o t  more d e t a i l .  

I n  .some c a s e s ,  t h e  s t r u c t u r a l  t y p e  models do have economet r ic  ' . .. .. 

d r i v e r s  a n d ' i n ' s o m e  c a s e s  t h e y  d o n ' t .  For example, t h e  Oak Ridge 

I n d u s t r i a l  Model, i n  ' i ts . i n i t i a l  form, w i l l  n o t  have any e c o n o m e t r i c a l l y  

d e r i v e d  paramete rs  a t  a l l ,  which p e r s o n a l l y  bo thered  me a  l i t t l e  b i t .  

But ,  on t h e  o t h e r  hand, i t  i s  des igned  t o  b e  a  f l e x i b l e  mode l l ing  

s t r u c t u r e  which can be expanded i n  any d i r e c t i o n .  

We're hoping w e ' l l  be a b l e  t o  improve t h e  v a r i o u s  s t r u c t u r a l ,  

models based on t h e  new energy end 'use s u r v e y s  t h a t  a r e  be ing  des igned  

by E I A .  The r e s i d e n t i a l  s e c t o r  survey i s  i n  t h e  t e s t i n g  phase  now f o r  

a l i m i t e d  sample. The commercial energy u s e  s u r v e y s  shou ld  be  s t a r t i n g ,  

I t h i n k ,  i n  abou t  a  y e a r .  Then i n d u s t r i a l  energy end use  s u r v e y s  a r e  

be ing  des igned  a l s o .  Such s u r v e y s  w i l l  e v e n t u a l l y  p r o v i d e  much . improved . 

d a t a .  I n  t h e  mean t ime ,  we have p a r a m e t s r s  i n  t h e  models t h a t ,  
. . 

i n  some c a s e s ,  p robab ly  have f a i r l y  weak b a s i s ,  a l t h o u g h  t h e y ' r e  based 

on t h e  b e s t  e n g i n e e r i n g  and d a t a  judgment a v a i l a b l e .  On t h e  o t h e r  hand, 

by s e t t i n g  up t h e  s t r u c t u r e s  of t h e s e  models ahead of t i m e ,  we have had 

a n  o p p o r t u n i t y  t o . p r o v i d e  i n p u t  t o  t h e  d e s i g n  of t h e  end u s e  s u r v e y s .  

So,  when t h o s e  s u r v e y s  become a v a i l a b l e ,  h o p e f u l l y ,  t h e y , ' l l  be  much 

more r e l e v a n t  t o  our  needs  than  they would be  i t  we'd w a i t e d  u n t i l  

t h e y  w e r e n a v a i l a b l e  and t h e n  des igned  t h e  models t o  £!it t h e  a v a i l a b l e  

d a t a .  



DR. KBAPP: Are t h e y  going t o  p r o v i d e  any h i s t o r i c a l  d e p t h ,  s o  t h a t  you 

can  do economet r ics  on t h e  end u s e  consumptions,  o r  a r e  t h e y  j u s t  going 

t o  be. p o i n t  i n  t ime? 

DR. MORLAN: .  hey '11 i n i t i a l l y  b e  a  p o i n t  i n  t ime.  The h i s t o r i c a l  dep.th w i l l  

be  developed e v e n t u a l l y ,  b u t  i t  w i l l  b e  a  long  way down t h e  road b e f o r e  

you have a v e r y  good b a s i s  f o r  t ime series econometr ics . '  You may be  

a b l e , .  w i t h  s u f f i c i e n t  r e g i o n a l  d e t a i l ,  t o  d o c r o s k e c t i o n a l  economet r ics  

tn some a r e a s .  

nR. GASS:  Yes, p l c a a c i  

PARTICIPANT: What.were t h e  c r i t e r i a  f o r  you' t o  s e l e c t  t h e  models? 

DR. GASS: The q u e s t i o n  i s  what was t h e  c r i t e r i a  f o r  s e l e c t i n g  t h e  form 

of  ' t h e  model? 

D R ~  MORLAN: I t h i n k  I mentioned some of--Che c r i . t e r i a .  A l o t  o f  i t  h a s  t o  

do. w i t h  t h e  t y p e s  of p o l i c y  i n c e n t i v e s  t h a t  we wou1.d l i k e  t o  be a h l p  t o  
, . 

a n a l y z e .  Tha t l . s  a  pr imary r e a s o n  f o r  going t o  a s t r u c t u r a l / e c o n o m e t r i c  

. . 
t y p e  . - of  model; to'try.to get the  p o l i c y  t y p c  c f f e c t s .  

. - 

I n  a d d i t i o n ,  i t ' s  i m p o r t a n t  t o  g e t  a f e e l  f o r  t h e  c a p i t a l  . inves tment  

and energy  u s i n g  equipment r e q u i r e d  i n  o r d e r  t o  a c h i e v e  energy  e f f i c i e n c y  

improvements, and phas ing  i n  of t h o s e  e f f i c i e n c . ~  irnprovell le~lt~ over t ime.  

T h e r e f o r e ,  we want models which account  . f o r  t h e  c a p i t a l  s t o c k s  o f  

gnergy u s i n g  equipment.  

DR. MYLANUEK: T e r r y ,  t o  f o l l o w  up on t h a t  q u e s t i o n ,  what r o l e  doe's t h e  

f a c t  o f  econometr ic  models,  as you s a y ,  become m0re.uncer ta i .n  when you 

ge.t o u t  of h i s t o r i c a l  p r i c e  ranges; whereas ,  t h e  s t r u c . t u r a 1  models 

move t h a t  concern o f f  a t  least o.ne s t e p  and make you a  l i t t l e  l e s s  

v u l n e r a b l e  t o  t h a t  concern?  



DRc-MORLMk- Yotl ge+--kss v u l n e r a b l e  t o  t h a t  part29cular s t a t i s t i c a l  concern ,  .' - " 

b u t  on t h e  o t h e r  hand, one of t h e  drawbacks of t h e  s t r u c t u r a l  model, 

I t h i n k ,  is  they  u s u a l l y  have a  v e r y  e x p l i c i t  d e c i s i o n  mechanism, such 

a s  minimizing l i f e - c y c l e  c o s t s ,  impl ied  i n  t h e  model. 

I n  a  s e n s e ,  t h a t  i s  probably  a  good h y p o t h e s i s ,  and you'd l i k e  your  

model t o  r e f l e c t  t h a t  type  of a n a l y s i s .  On the:  o t h e r  hand, t h e r e  a r e  T' 

an  awful  l o t  o f  o t h e r  k i n d s  of behav ior  o u t  t h e r e  i n  t h e  economy t h a t  

a r e  a f f e c t i n g  how people  choose t h e i r  equipment and so  o n ,  t h a t  have 
. .. . 

n o t h i n g  whatever t o  do w i t h  l i f e - c y c l e  c o s t .  

Probably ,  one advan tage  of econometr ics  is  they  c a p t u r e  t h a t  k i n d  

of behav ior  i m p l i c i t l y .  I t ' s  f o r  t h a t  r e a s o n ,  I t h i n k ,  t h a t  some 

combinat ion of econometr ics  and p u r e l y  s t r u c t u r a l  approaches  a r e  t h e  

way t o  go. Hopefu l ly ,  we g e t  t h e  advan tages  of b o t h ,  and n o t  t h e  

d i s a d v a n t a g e s  of b o t h  when you pu t  them t o g e t h e r .  

I t h i n k  w i t h  c a r e f u l  d e s i g n ,  w e  can  inanage t h a t .  

DR. TAKAYAMA: Le t  me c h i p  i n  a  l i t t l e  b i t  here-- i f  you pu t  t h e  econometr ic  

and e n g i n e e r i n g  models i n  a  s h a r p  c o n t r a s t ,  you w i l l  s e e  a d i s t o r t e d  

p i c t u r e .  We've g o t  t o  r e a l i z e  t h a t  even t h e  e n g i n e e r i n g - s t r u c t u r a l  

model h a s  an  econometr ic  model i n  i t .  There  i s  no c o n f l i c t  between 

econometr ic  and s t r u c t u r a l  models,  and each h a s  c h a r a c t e r i s t i c  problems. 

To p o i n t  o u t  a  few h e r e :  The s t r u c t u r a l  approach,  such a s  t h e  H i r s t  

o r  Jackson models,  which g e n e r a t e  a  s o - c a l l e d  reduced form r e p r e s e n t a -  

t i o n  o f  demand, can develop problems f o r  a  l a r . g e . c l ~ a n g e  i n  p r i c e .  A 

drawback i n  a  p u r e  economet r ics  approach i s , t h a t  we i n  t h e  energy f i e l d  

a r e  wandering i n t o  a n  o b s e r v a t i o n  space. where o b s e r v a t i o n  never  e x i s t e d .  

I n  o u r  mode l l ing  Kiamework, sometimes t h e -  s o l u t i o n  j u s t  s h o o t s  

up i n  terms of p r i c e ,  a l t h o u g h  t h e r e  i s  no h i s t o r i c a l  p receden t .  Maybe 
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t h a t  i s ' t h e  t ime  t o  p u t  o u r  hands t o g e t h e r  w i t h  o t h e r  s p e c i a l i s t s  and 

t a l k  abou t  p l a u s i b l e  s t r a t e g i e s  t h a t  t h e  economy may assume. We have 
1 

no o b s e r v a t i o n s ;  s o  pe rhaps  some economic common s e n s e  i s  t h e  o n l y  

t h i n g  we can r e l y  on.  

DR.  GASS: Thank you. Any o t h e r  q u e s t i o n s ?  Yes, p l e a s e .  

PARTICIPANT: Do t h e s e  m o d e l s ' t a k e  i n t o  account  t h e  p e n e t r a t i o n  of new tech-  

n o l o g i e s  t h a r  come o n - l i n e  d u r i n g  t h i s  p e r i o d ?  Automobiles,  s o l a r  

p r o c e s s  h e a t ; , t h a t  s o r t  o f  t h i n g .  

DR.'GASS: The questinn was d i d  t h c s e  models Lake Inc6  account  t he  ncw 

t e c h n o l o g i e s  l i k e  s o l a r ,  . e l e c t r i c  au tomobi les  and t h e  l i k e ?  

DR. M O R W :  A s  a g e n e r a l  r u l e ,  t h e  answer t o  t h a t  i s  no. I n  terms o f  t h e  

model s t r u c t u r e ,  however, t h e  answer is  y e s ;  they  probably  could  i f  you 

had enough i n f o r m a t i o n  a b o u t  t h o s e  t y p e s  of t e c h n o l o g i e s .  

Svme of t h e  t y p e s  of models which can more e a s i l y  t a k e  t h o s e  i n t o  

account  would b e ,  for example, some of the  v e r y  d e t a i l e d  p r o c e s s  models 

t h a t  have been developed a t  Brookhaven and  o t h e r  p l n c c s  f o r  spec i .11~  

i n d u s t r i e s .  To t h e  e x t e n t  t h a t  you know something abou t  t echnology ,  

t h e  r e q u i r e d  i n p u t s  and i t s  r o l e  i n  t h e  p r o c e s s ,  you can  p r o v i d e  i t  

as an  o p t i o n  t o  t h e  h y p o t h e t i c a l  decision-maker i n  t h e  mi:jdrl. 

The d e c i s i o n  maker w i l l  t h e n  s e l e c t  t h i s  new technology ,  when t h a t  

is a n  o p t i m a l  s e l e c t i o n .  B a s i c a l l y ,  t h e  H i r s t  and t h e  Jackson  models 

d u i l ' t  have new t e c h n o l o g i e s ,  s p e c i f i c a l l y ,  i n  them a t  t h i s  p o i n t .  

DR. MYLANDER: C o u l d 1  f o l l o w  up on t h a t  a  l i t t l e  b i t ?  On t h e  new technology 

p e n e t r a t i o n  problem is  one  of t h e  bases t h a t  w c  d i s t i n g u i s l l  between 

t h e  p rocedures  t h a t  we u s e  f o r  making our  midterm f o r e c a s t  and o u r  

long-term f o r e c a s t ;  t h e  long-term f o r e c a s t  and p rocedures  t r y  t o  t a k e  

t h a t  problem i n t o  more e x p l i c i t  c o n s i d e r a t i o n .  
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I I n  t h e  midterm, what T e r r y  s a y s  is  t r u e . .  Our f e e l i n g  o r  our  jus-.  

t i f i c a t i o n  i s  t h a t  t h e  new t e c h n o l o g i e s ,  such a s  e l e c t r i c  c a r s  and 

some of t h e  more e x o t i c  t h i n g s  w i l l  have a  v e r y  small impact i n  1985. 

Even 'by  t h e  t ime o f  1995, t h e y ' l l  n o t  have a  v e r y  l a r g e  and s i g n i f i c a n t  

impact . 
But t h e y  w i l l  have a n  impact  beyond t h a t  p e r i o d ,  and t h a t  i s  why 

we have t o  u s e  a d i f f e r e n t  f o r e c a s t i n g  p rocedure .  We do t a k e  i n t o  

account  i n  t h e  s t r u c t u r a l  models,  such  a s  i n  t h e  H i r s t  model, t echno lo-  

g i e s  t h a t ' w e r e  n o t  v e r y  popula r  i n  t h e  e a r l y  7 0 ' s  o r  b e f o r e ,  b u t  were 

known a b o u t ;  and now l o o k  l i k e  t h e y ' r e  more e c o n o m i c a l l y ~ ; j u s t i f i e d  a t  

h i g h e r  energy p r i c e s .  

The H i r s t  model, f o r  e s t i m a t i n g  r e s i d e n t i a l  demand, t a k e s  i n t o  

account  h e a t  pumps t h a t  a r e  improving e f f i c i e n c y  and r e l i a b i l i t y .  There  

is r a p i d  p e n e t r a t i o n  i n t o  t h e  market and does  t a k e  i n t o  account  some 

of t h e  new add-on t e c h n o l o g i e s ,  f o r  example, u s e  i n  space  h e a t i n g  by 

n a t u r a l  gas  f u r n a c e s  . 
So t h a t ,  you s e e ,  i n  o u r  f o r e c a s t ,  t h e  r e s i d e n t i a l  demand f o r  

n a t u r a l  g a s  does  n o t  i n c r e a s e  v e r y  s i g n i f i c a n t l y ,  even though we a r e  

assuming t h a t  t h e  hook-up moratorium h a s  ended and peop le  can huuk-up 

t o  u s e  n a t u r a l  g a s  f o r  s p a c e  h e a t i n g .  

A p a r t i a l  e x p l a n a t i o n  f o r  t h a t  i s  t h e  u s e  of such  a s t r u c t u r a l  

11wJe1 as t h c  H i r s t  m o d ~ 1 ,  does  s a y  t h a t  even though n a t u r a l  g a s  is  a v a i l -  

a b l e ,  because  g a s  p r i c e s  a r e  r i s i n g  and t h e r e  i s  some u n c e r t a i n t y  w i t h  

n a t u r a l  g a s  t h a t  i s  p icked  up by t h e  economet r ics  imbedded i n  t h a t  model; 

h e a t  pumps w i l l  s t i l l  c o n t i n u e  t o  p e n e t r a t e  t h e  s p a c e  h e a t i n g  marke t ,  

even though n a t u r a l  g a s  i n  most s e c t i o n s  of t h e  councry w i l l  b e  cheaper  

on l i f e - c y c l e  c o s t  b a s i s  t h a n  h e a t i n g  by h e a t  pumps. 
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The o t h e r  a s p e c t  of our  f o r e c a s t i n g  p rocedure  i s ,  i t  does  assume 

t h a t  t h e r e  w i l l  b e  a n  i n c r e a s i n g  e f f i c i e n c y  i n  g a s  f u r n a c e s ,  and t h e r e  

w i l l  b e  even some r e t r o f i t t i n g  of houses  w i t h  g a s  f u r n a c e s ,  improved 

i n s u l a t i o n .  

PARTICIPANT: How about .  t h e . o l d  t e c h n o l o g i e s  l i k e  t h e  wood burn ing  s t o v e ?  

DR. MYLANDER: No. I t  i s  n o t  accounted  f o r .  

DR. PAKAYAMA: I n  a p p l i a n c e  e f f i c i e n c y  based modell ing--the problem i s  how 

new are t h e  new a p p l i a n c e s ,  how new a r e  the new houses?  Do we have 

any i n f o r m a t i o n  a b o u t  t h i s ?  If we d o n ' t ,  H i r c t  shou ld  nuC i n t r o d u c e  

t h a t  k ind  o f  t h i n g .  

I n  our  r e s i d e n t i a l  and commercial models,  w e  have a p p l i a n c e  

e f f i c i e n c y ,  f u r n a c e  e f f i c i e n c y ,  and b u i l d i n g  energy  e f f i c i e n c y  s o  t h a l . , . .  

we can c a p t u r e  some e x i s t i n g  t e c h n o l o g i e s  which a r e  l i k e l y  t o  improve 

i n  e f f i c i e n c y  i n  t h e  f u t u r e .  

But brand new t h i n g s  l i k e  t h e  e l e c t r i c  c a r ,  t h a t  is a r e a l  new 

a r e a .  The m a j o r i t y  o f  mnrle le rs ,  ~ u c h  as  FaclJeu and Hausman, u s e  a  

d i s c r e t e  c h o i c e  model of some k i n d .  I ' m  n o t  s u r e  how f a r  we can go 

w i t h  t h a t  t y p e  o f  mode l l ing  u n l e s s  we develop some k ind  o f  mechanism 

t o  t r a c e  t h e  e v o l u t i o n  nf  p e n e t r a t i o n  il7st:e:'ad of "bang we k~luw the  

equi  l i b r i u m  stots!" We know t h e  e q u i l i b r i u m '  p r o b a b i l i t y  t h a t  w i l l  

e v e n t u a l l y  h o l d ,  o n l y  i f  p r i c e s  a r e  g i v e n  and o t h e r  a t t r i b u t e s  a r e  

known. , 

So,  as you know, a  wide. range of . c h a l l . e n g i n g  a r e a s  a r e  open f o r  

u s .  

PARTICIPANT: I n  r e g a r d  t o  your  l a s t  comment, am I t o  t a k e  i t  t h a t  t h e  

models a r e  :not i n h e r e n t l y  dynamic i n  any  r e s p e c t ? '  



. . 
DR. TAKAYAMA: Yes, Tha t  frame o f m o d e l l i n g  i s  n o t  dyanmic; i t  was never  

claimed t o  be  dynamic. 

PARTICIPAiiT: Don't you have problems i n  e n s u r i n g  c o n s i s t e n c y  of s o l u t i o n s ,  
. . 

t h e n ,  from one y e a r  . to t h e  ,nex t?  . .. 

DR.  TAKAYAMA: You cannot  pursue  i t  t h a t  way. Given t h e  p r i c e ,  assuming 

. t h a t t h e  u t i l i t y  remains  s t a b l e  and unchangeable--unchangeable i n  

structure--maybe y o u ' r e  r i g h t .  But a s  t h e  environment changes and t h e  

p e r c e p t i o n s  of peop le  change abou t  t h e  a t t r i b u t e s ,  maybe y o u ' r e  i n  

t r o u b l e .  Tha t  i s  my unders tand ing .  

PARTICIPANT: I t h i n k  you b o t h  mean d i f f e r e n t  t h i n g s  by dynamic. 

DR. MORLAN: Well ,  i f  I could--I t h i n k  t h e r e ' s  a confus ion  about  which 

models we're t a l k i n g  a b o u t .  I t h i n k  t h a t  D r .  Takayama was r e f e r r i n g  

t o  t h e  d i s c r e t e  c h o i c e  models f o r  t h e  e l e c t r i c  v e h i c a l  r a t h e r  t h a n  o u r  

models used i n  t h e  Annual Report  

PAXTICIPANT : So, g i y e  me t h e  f u l l  answer f d r  y o u r  models,  too .  . . . ' .  

. . 

DR. MORLAN: The models a r e  i n h e r e n t l y  dynamic. 

T h a t ' s  n o t  t h e  f u l l  answer,  b u t  maybe t h a t ' s  a l l  you want.  The 
. . 

econometr ic  reduced form models a r e  dynamic i n  t h e  u s u a l . s e n s e  of t h e  

lagged dependent v a r i a b l e .  I n  t h e  H i r s t  and Jackson  Models, t h e  

dynamics a r e  more e x p l i c i t .  

DR. MYLANDER: .TO f o l l o w  up, .  t h i s  q u e s t i o n ' o f , , d y n a m i c s  is  a l i t t l e  b i t  

more: t h e  mocle1.s used t o  make the  supp ly  c u r v e s ' a n d  t h e  demand c u r v e s  

a r e  o u r  dynamic models;  t h e y  account  f o t  dynamics i n  economet r ics  o r  

by t r a c k i n g  s t o c k  changes .  

The f o r e c a s t i n g  procedure  we u s e  t a k e s  a  snapsho t  approach f o r  t h e  

y e a r s  '85, ' 90 ,  and '95.  So,  we t a k e  a snapsho t  of s t a t e s  of t h e s u p p l y  



world and s t a t e s  o f  t h e  demand w o r l d ' i n  1985; t h e n  do a  s t a t i c  e q u i l i -  

brium.ana1ysi .s .  T h i s  is  done f o r  each of t h e  t h r e e . y e a r s  f o r  which we 

made f o r e c a s t s  w i t h  a v e r y  minimal amount of a c c o u n t i n g  f o r  c a p i t a l  

s t o c k  changes.  We t r y  t o  account  f o r  c a p i t a l  s t o c k  changes  i n  t h e  

a r e a  of e l e c t r i c  u t i l i t i e s  i n  t h e  i n t e g r a t e d  f o r e c a s t s .  

I f  you go back and t h i n k  abou t  t h e  f o r e c a s t  I showed,.of imported 

n a t u r a l  g a s ,  we showed g a s  impor t s  d e c l i n e d  between 1990 and 1995 i n  

t h e  S e r i e s  C f o r e c a s t .  ' T h a t  d e c l i n e  i s  prohab ly  inconsis ter l l :  w i t h  a 

dynamic view of  t h c  w o r l d ,  I f  c o n t r a c t s  are w r - i t ~ r u  L u  iiiipur t  as 

from Mexico o r  Canada o r  f o r  l i q u e f i e d  n a t u r a l  g a s  i n  1990,  you w i l l  

have t o  c o n t i n u e  t o  impor t  t h a t  g a s  i n  1995. 

So,  t h e r e  a r e  some a s p e c t s  of dynamics w e ' r e  n o t  p i c k i n g  up 

f u l l y .  

DR. ZALKIND: One more t h i n g  t o  add t o  t h i s  d i s c u s s i o n  of whether  t h e  model 

i s  dynaniic o r  n o t .  That  i s  t h s r  ' the  supp ly  model and t h e  demand model 

a r e  dynamic. Then we r u n  t h e  s n a p s h o t  e q u i l i b r i u m  models. That i s n ' t  

t h e  end o f  t h e  p rocedure .  I f  t h e  e q u i l i b r i u m  f o r e c a s t s  a r e  o u t  of sync 

w i t h  t h e  dynamic models,  w e  go b a c k . a n d  r e i t e r a t e  through t h i s .  p rocedure .  

So,  i n  e f f e c t ,  t h e  e q u i l i b r i u m  mddels a r e  r . n n s i s t o n t  i n  t h e  end 

w i t h  t h e  dynamic supp ly  and demand models. 

DR. KNAPP: Another way t o  s a y  t h e  same t h i n g  i s ' t h a t  t h e  e l a s t i c i t i e s , ,  

which r e p r e s e n t  t h e  demand model and t h e  impl ied  e l a s t i c i t i e s  on t h e  

demand s i d e  are dynamic e l a s t i c i t i e s .  They r . epresen t  demand changes  

f o r  a  pe r iod  o f  t i m e .  So,  f o r  '85, i t  would h e  a si..x.-year e l a s t i c i t y .  

So,  what t h a t  g i v e s  i s  some h idden  dynamic s t r u c t u r e .  

DR. TAKAYAMA: Let  me c h i p  i n .  Old i d e a s  and new i d e a s . c a n  mix sometimes. 

There  h a s  g o t  t o  b e  an  i n t e r f a c e  to. make something more workable.  I 



t h i n k  t h i s  is a l a r g e  a r e a  i n  which more t h o u g h t ,  more t h e o r e t i c a l  . ' .  

thought ,  h a s  g o t  t o  be  p u t  i n .  Froin a t h e o r e t i c a l  p o i n t  of v iew,  

'I conf i rm what C h a r l e s  s a i d .  However, we a r e  n o t  i n t e r e s t e d  h e r e  i n  a 

p u r e l y  t h e o r e t i c a l  model. To me i t  i s  a  m a t t e r  of p roceed ing  w i t h , t h e  

convergence oE t h e  two, and which way t o  converge,  i f  i n  f a c t  t h e r e  i s  

some e q u i l i b r i u m  p o i n t .  Rut pe rhaps .we  shou ld  n o t  dwel l  on t h i s  i s s u e  

now. ' 

DR. GASS: Yes. Thank you. 

MR.. LAWKENCE: Mike Lawrence, you provided a . r a n . g e  of i o r e c a s t s .  Is i t  

.. p o s s i b l e ' t o  p r o v i d e ,  e s s e n t i a l l y ,  a  confid.ence i n t - e r v a l  f o r  any i n d i v i d u a l  

for'ecas t ?  
. . 

DR. MYLANDER: Def in ing  a conf idence  i n t e r v a l  on an  i n d i v i d u a l  f o r e c a s t  i s  a  

d e s i r a b l e  g o a l ,  b u t  i t  h a s  n o t ' b e e n  a c h i e v e d .  I t ' s  n o t  f o r e s e e n  t h a t  

we w i l l . a c h i e v e  tha , t  g o a l  i n  t h e  immediate f u t u r e  f o r  t h e  midterm f o r e -  

. . 
c a s t i n g  system t h a t  we 'have  been d i s c u s s i n g .  We're a d d r e s s i n g  t h a t  

i s s u e  more f u l l y  i n  t h e  s h o r t  term. We. have a  model t h a t  p e r m i t s  us  t o  

move more qui,ckly i n  t h a t  d i r e c t i o n .  

DR. LADY: Depending on  t h e  way you i n t e r p r e t  t h i n g s ,  one way t o  p u t  i t  i s  

they  a r e  n o t  d i f f e r e n t  f o r e c a s t s ,  b u t  they  f o r e c a s t  t o g e t h e r .  So,  

t h e r e  i s  a range .  T h e r e f o r e ,  w e  know w e  can pursue  t h e  i d e a  of t h e  

q u e s t i o n ,  bu t  t h e  i n t e n t i o n  o E - t h e  s c e n a r i o s  -was  . n o t  t o  g i v e  you a  

d i f f e r e n t  f o r e c a s t ,  bu t  t o  show you what t h e  f o r e c a s t  was, t aken  

c o l f e c t i v e l y .  

PARTICIPANT: Could you expand on t h a t ?  It's n o t  v'ery c l e a r  what you mean. 

DR. LADY: The i n t e n t i o n  of t h e  work i s . t o  p r o j e c t  energy p r i c e s  and q u a n t i t i e s  

i n  d i f f e r e n t  p o i n t s  i n  t i m e .  The .no t ion  of u n c e r t a i n t y  i s  t h e  n o t i o n  

t h a t  any s t a t e m e n t  must b e  t a k e n  as n o t  n e c e s s a r i l y  what i s  going t o  

8 3 



happen. The i d e a  o f  u n c e r t a i n t y  a s  a  measured n o t i o n  would be t h a t  you 

would g i v e  some r a n g e  o r  band, t r e a t  t h e  f o r e c a s t s  a s  a  random v a r i a b l e ,  

i n  some s e n s e .  

We know, a s  a  f a c t ,  t h e  yay t h e  model i s  s t r u c t u r e d  t h a t  you could  

t a k e  a  s c d n a r i o  and t h e n  model non-scenar io  pa ramete rs  and make bands 

... : 
: :..:. .. . . . .  ! . . . .. . 

around t h e  c e n t e r ,  much a &  you asked had we done.  It i s  t e c h n i c a l l y  
..:; . .. . . 

. .. 
, . .' p u s s i b l e .  1 can s a y  i t ;  I. can say  t h o s e  words.  . . 
.. . _. :... , . . .. . . . W e  d i d  n o t  do t h a t  f o r  b a r i v u s  r e a s o n s .  ' I n s t e a d ,  we had a s c e n a r i o  

s t r u c t u r e  which was des igned  t o  t r e a t  t h e  p r i c i n g  q l ~ a n t i t i e s  i n  

p r i n c i p l e  a s  random v a r i a b l e s .  So' t h a t  t h e  f o r e c a s t  i s ,  i n  a  second 

o r d e r  s e n s e ,  a q u a l i t a t i v e  s e n s e ,  p r e s e n t i n g  you t h e  random v a r i a b l e  

i n  ' a  r ange .  

You have t o  t a k e  t h e  s c e n a r i o s  j o i n t l y .  

PARTICIPANT: Do you'mean t h e  range  A through E p r o v i d e s  t h a t ?  

DR. LADY: T d o  niean t h a t .  P r i c e s  a r e  d i f f e r e n t i a t e d  w i t h  r e s p e c t  t o  

s c e n a r i o s ,  B v e r s u s  D ,  and i f  ynli had a p r i c e  q u a n t i t y  s p a c r ' i n  some . . 
. , 

' 1 s e n s e  i n  t h e  a r e a  bounded by t h e  p o i n t s  g i v e n  i n  e a c h ' o f  t h o s e  s c e n a r i o s  

would, i t s e l f ,  be t h e  f o r e c a s t ;  f o r  t h e  f o r e c a s t ,  now, i s  a  random 

v a r i a b l e .  
. . 

PARTICIPANT: That i s  n o t  t o  say  t h e  e i a s t i c i t i e s  a r e  . v a r i e d .  

DR. LADY: A s  a t e c h n i c a l  m a t t e r ,  we d2d n o t  a r r i v e '  a t  t h a t  r a n g e  by v a r y i n g  

parameeers  i n  t h e  model s t r u c t u r e s ,  such  as e l a s t i c i t i e s . .  We d i d  n o t .  

But i t  cou ld  b e  doue t h a t  way; i t  was n o t .  

PARTICIPANT: C o n c e p t i o n a l l y ,  one thinks of  model s t r u c t u r , e  wl1e11 you vary 

A t o  E o r  v a r y i n g  the .  assumptions  and keeping t h e  model s t r u c t u r e  t h e  

same. I t h i n k  my q u e s t i o n  h a s  t o  do w i t h  a  set  of assumptions--how does  



. _ . .  . 
. -... 

a  f o r e c a s t  va ry  a s  a  f u n c t i o n  of t h e  parameter  es t imzi tes  i n  t h e  mqdel . - 
x .  - A , .. 

s t r u c t u r e ?  .. , -  

DR. LADY: Well ,  a s  a m a t t e r  of s t r i c t  r i g o r ,  t h e  d i s t i n c t i o n s  you a r e  making 

between assumptions  and paramete rs  may be  a  d i s t i n c t i o n  w i t h o u t  a  

d i f f e r e n c e .  

PARTICIPANT: T h i s  i s  Econometrics 101. 

(Laughte r . )  
- . , .. . . . . 

DR. LADY: I do n o t  know about  t h a t .  There  i s  a  language a p p r o p r i a t e  t o  

v a r i o u s  d i s c i p l i n e s ,  and t h a t  may be a p p r o p r i a t e  t o  what you do i n  an  

econometr ics  c l a s s ,  b u t  a s  a  m a t t e r  of s t r i c t  l o g i c ,  you t a k e  c e r t a i n  

beg inn ings  and you t r a n s f o r m  them i n t o  what you o f f e r  a s  p r o j e c t i o n s .  

You may choose t o  c h a r a c t e r i z e  some of your s t a r t i n g  p o i n t s  a s  pa ramete rs ;  

you may choose t o  c h a r a c t e r i z e  o t h e r  of your  s t a r t i n g  p o i n t s  a s  assumptions .  

You may have good r e a s o n s  f o r  communicating t h e s e  v a r i o u s  s t a r t i n g  

p o i n t s  i n  t h o s e  ways, bu t  a s  a  m a t t e r  o f  s t r i c t  l o g i c ,  they  a r e  no 

d i f f e r e n t .  What you assume a GNP may be  v e r s u s  what you assume a  p r i c e  

e l a s t i c i t y  may b e ,  i n  one c a s e  termed a n  assumption and i n  a n o t h e r  c a s e  

termed a  pa ramete r .  

Maybe t h i s  d i s t i n c t i o n  i s  n o t ,  t e c h n i c a l l y  speak ing ,  a  v e r y  u s e f u l  

one when you g e t  i n t o  problems e x p r e s s i n g  u n c e r t a i n t y .  So,  what you s a y  

i s  c o r r e c t .  There  a r e  v a r i a t i o n s  t h a t  we d i d  n o t  a t t e m p t ,  which a r e  
\ 

e a s y , t o  s e e  a s  good c a n d i d a t e s .  Work i s  w e l l  under way i n  a n  e f f o r t  

t o  have a  r i c h e r  s t r u c t u r e  o f  v a r i a t i o n s ,  speak ing  p r e c i s e l y  t o  t h e  

i s s u e  t h a t  you i d e n t i f i e d .  

On t h e  o t h e r  hand, t h e  p o i n t  I have emphasized i s  t h a t  t h e  s c e n a r i o s  

a r e  n o t  d i f f e r e n t  f o r e c a s t s .  . I n s t e a d ,  j o i n t l y ,  they a r e  i n t e n d e d  i n  

our  mind t o  co l l ec t ive l . .y  r e p r e s e n t  t h e  range  o f  u n c e r t a i n t y  around t h e  , 

p r o j e c t i o n s  t h a t  t h e y  r e p r e s e n t .  '85 



DR. TAKAYAMA: We have d i s c u s s e d  t h i s  many, many t i m e s .  I s t i l l  m a i n t a i n  

t h a t  t h e  s c e n a r i o  u n c e r t a i n t i e s  a r e  v a r i a b l e - b a s e d  u n c e r t a i n t i e s .  

S t r u c t u r e s  d i d n ' t  change,  pa ramete rs  d i d n ' t  change; s o ,  i n  a  s e n s e  

n o t h i n g  changes .  S o m e t i m x w g a r e  f o r c e d  t o  p r e s e n t  i t  a s  u n c e r t a i n t y ,  

b u t  i t  i s  c l e a r l y  v a r i a b l e -  o r  parameter-based v a r i a t i o n s  t h a t  we a r e  

g e n e r a t i n g .  

We d o n ' t  r e a l l y  lcnow what k i n d  o f  i : l -rulabllf ty we cari g i v e  t o  t h a t  

k i n d  o f  r e s u l t .  Maybe i f  we knew t h e  combinat ion of v a r i a b l e s  g i v i n a  us  

some k i n d  of u n c e r t a i n t y  p r e s e n t a t i o n  i n  terms o f  a  c o n s i s t e n t  p r o b a b i l i t y ,  

t h e n  we might be  a b l e  t o  a t t a c h  some k i n d  of p r o b a b i l i t y  t o  each'  

s c e n a r i o .  But t h a t ' s  a l l  we can s a y ;  t h a t  t h e  u n c e r t a i n t i e s  a r e  i n h e r e n t  

i n  t h e  s t r u c t u r e ;  i n h e r e n t  t o  t h e . e c o n o m e t r i c  e q u a t i o n s  t h a t  we d e r i v e d ;  

u n c e r t a i n t i e s  on a l l  o f  t h e  pa ramete rs  t h a t  we have--we go through 

t h a t  f i l t e r i n g  p r o c e s s .  

We d i d  n o t  know; we d i d  n o t  have i n t e l l i g e n t  machinery thaC can 

produce a  c o n v o l u t i o n  of p r o b a b i l i t y  f o r  a l l  t h e  e v e n t s  coming i n t o  

Pe.  I guess  chis is t h e  t o u g h e s t  p r o b a b i l i t y  q u e s t i o n  t h a t  anyone c a n '  

f a c e  i n  a  l a r g e - s c a l e  mode l l ing  framework. 

So,  we might a s  w e l l  set it a s i d e  f o r  t h e  t ime  b e i n g .  You can 

a t t e m p t  i t ,  b u t  i t ' s  a b i l l i o n  d o l l a r  q ~ i ~ s t i n n .  

PARTICIPANT: It i s  a v e r y  d i f f i c u l t  problem, b u t  I d o n ' t  t h i n k  you can w r i t e  

it ofl: by w y i n g  chat  t h e  s c e i ~ a r i u s  A ~ l i r u u g h  E ,  e s s e n t i a l l y  ,. answer 

t h e  q u e s t i o n .  They d o n ' t .  

DR. TAKAYAMA: But we have done i t  many t i m e s .  

DR. GASS: I t  sounds l i k e  a good t o p i c  f o r  lunch .  

DR. TAKAYAMA: With Alka-Se l tze r !  



DR. GASS: I shou ld  comment t h a t  DOEIEIA i s  do ing  a  b i t  o f  r e s e a r c h  on t h a t  

problem. There  a r e  peop le  i n  t h e  a u d i e n c e  t h a t  are working on i t .  

They might want t o  a d d r e s s  t h a t  w i t h  t h e  gentleman h e r e .  

L e t  m e  c l o s e  t h e  s e s s i o n .  we'll '  s tart  i n  a g a i n  a t  1:00 P.M. i n  .. 

. 
t h i s  room. T h i s  morning we heard  from t h e  E I A  peop le .  T h i s  af ' ternoon,  

w e ' l l  h e a r  from t h e  peop le  who a r e  c r i t i q u i n g  t h e  ARC r e p o r t .  

Thank you v e r y  much. 

(Whereupon, a t  1 2 : 0 0 , . t h e  meet ing r e c e s s e d  f o r  l u n c h ,  t o  . 

reconvene a t  1 :00  t h a t  same day.)  



AFTERNOON SESSION 

(1:05 p.m.) 

DR. ALT: Good a f t e r n o o n .  I f  we cou ld  g e t  s t a r t e d  now, I ' d  l i k e  t o  welcome 

you t o  t h e  second h a l f  o f  t h e  f i r s t  day of t h e  symposium t o  c r i t i q u e  

o r  review.EIA1s 1978 Annual Report  - t o  Congress.  

S e v e r a l  t h i n g s  have  come up o v e r  t h e  lunch hour  t h a t  I ' d  j u s t  l i k e  

co p o i n t  o u t  t o  you. F i r s t  of a l l ,  abou t  t h e  p r o c e e d i n g s ,  Volume 111. 

As I mentioned e a r l i e r ,  we had some d i f f i c u l t y  o b t a i n i n g  t h e s e  o u r s e l v e s ,  

b u t  they  were a v a i l a b l e  a t  t h e  Government P r i n t i n g  O f f i c e  on Route 1. 

The c o s t  f o r  Volume I11 is  $8 .00 .  

Fur thermore,  by tomorruw, we hope t o  p r o v i d e  everyone w i t h  a  l i s t  

of t h e  a t t e n d e e s .  Also ,  some of yov may b e  unaware, b u t  t h e r e  w i l l  be  

p roceed ings  o f  t h e  remarks made a t  t h i s  confe rence .  T h a t ' s  why i t ' s  

ex t remely  i m p o r t a n t  t h a t  i f  you do a s k  a  q u e s t i o n ,  we would l i k e  you 

t o  p recede  t h e  q u e s t i o n  w i t h  your  name, s o  t h a t  your  name could  appear  

i n  t h e  p roceed ings ;  u n l e s s  you wish t o  remain anonymous. 

So,  w i t h  t h a t ,  I ' d  l i k e  t o  s ta r t  t h i s  a f t e r n o o n  s e s s i o n .  1 a l s o  

want t o  p o i n t  o u t  t h a t ,  r i g h t  now, w e ' r e  c o n t i n u i n g  w i t h  t h e  midterm 
. . 

energy models. Those o f  you, p e r h a p s ,  who are h e r e  t h a t  are n o t  f a m i l i a r  

w i t h  mode l l ing  t e c h n i q u e s ,  b u t  do have a  f e e l  f o r  what t h e  a c t u a l  numbers 

si luuld be;  i f  f o r  some r e a s o n  you d i s a g r e e  w i t h  t h e  numbers t h a t  a r e  
\ 

p r o j e c t e d ,  p l e a s e  b r i n g  t h a t  o u t .  
. . 



. -  - . . . . 

So, d o n ' t  f e e l  you have t o  be  a n  e x p e r t  mode l le r  t o  comment on 

some of t h e  r e s u l t s  of t h e  r e p o r t .  As S a u l  mentioned t h i s  morning, we 

a r e  now going t o  t u r n  t h e  o t h e r  s i d e  o f  ' the  c o i n  and l e t  non-EIA peop le  

comment on t h e  r e p o r t .  . . 

.. Our f i r s t  speakgr  i n  t h i s  s e s s i o n  i s  P r o f e s s o r  c lopp 'er  Almon, 

who i s  a  f u l l  p r o f e s s o r  i n  t h e  Department o f  Economics a t  t h e  U n i v e r s i t y  

of Maryland. 

DR. ALION:, C a r t h e  fo rmal  d i s c u s s i o n s  remain anonymous? 

(Laughter . )  

I ' m  a f r a i d  t h a t  I a m  i d e n t i f i e d ;  b e n e f i t t e d ;  o r  s u f f e r e d  from t h e  

problem of g e t t i n g  c o p i e s  of t h i s .  My own a r r i v e d  .on ,my desk  on Monday 

a f t e r n o o n .  I w a s  committed a l l  day y e s t e r d a y .  I g o t  t o  work a t  i t  a t  

9 :  00 l a s t  n i g h t .  ', 

I ' v e  worked a t  i t  r a t h e r  c o n s t a n t s y  s i n c e  . t h e n .  I have n o t  e n t i r e l y  

succeeded i n  unders tand ing  t h e  mode l l ing  p rocedures  on t h e  midterm f o r e -  

c a s t s .  I am, t h e r e f o r e ,  going t o  r e s o r t  t o  somewhat t h e  t e c h n i q u e s  

. . 
s u g g e s t e d ;  t h a t  i f  yoG have done modell-ing o f  your  own and it"is d i f f e r e n t ;  

g i v e s  d i f f e r e n t  answers;  t a l k  abou t  t h o s e  d i f f e r e n t  answers and perhaps  

: e l i c i t ,  i n  t h a t  way, comments from t h e  model b u i l d e r s '  about  why t h e i r s  

a r e  d i f f e r e n t  from yours  ; o r  why. t h e y  t h i n k  f h e i r s  a r e  b e t t e r  t h a n  yours .  
. . 

I must s a y ,  I d o n ' t  have s u f f i c i e n t  i n f o r m a t i o n  abou t  t h e  mode l l ing  . . 

t o  make a j u d g m e n t , t o  whether  i t ' s  b e t t e r  t h a n  mine o r  n o t  b e t t e r  than  

m i n t . .  So,  I would l i k e  just t o  r a i s e  some' q u e s t i o n s  by comparison w i t h  

t h e  ENFORM.Mode1 developed. a t  t h e  U n i v e r s i t y  of Nary l a n d .  
. . 

These q u e s t i o n s  w i l l  be  on t h e  consumption o f . e n e r g y .  The u s e  o f  . 

m e r g y ;  whereas ,  t h o s e  comparisons w i t h .  t h e  D R I  model and w i t h  Brodkhaven 

~ a t i o n a l  Labora to ry ,  Dale Jo rgensen  A s s o c i a t e s  r e f e r  t o  t h e  s o u r c e s  o f  



.energy. That is n o t  m i  a r e a  a t  a l l .  I have nothing o r i g i n a l  t o  say 

about  i t .  Though I do want t o  p o i n t  - o u t  some d i sc repan ices  and d i f f e r e n c e s  

t h a t  a r e  e v i d e n t  i n  t h a t  t a b l e ,  and which are no t  very muchdiscussed  

i n  t h e  t e x t ,  and hope t h a t  t h e s e  remarks w i l l  cause those  who made . the 

model t o  speak t o  t hose  d i f f e r e n c e s  .between t h e i r  f o r e c a s t s .  

D r .  Hudson may a l s o  want t o  draw more s p e c i f i c  a t t e n t i o n  t o  those  ' 

d i f f e r e n c e s .  ~ e ' t  m e  a d v e r t i s e  t h e  ENFORUX model f o r  j u s t  a  moment by 

say ing  t h a t  i t  i s  a  2 0 0 ' s e c t o r  input-output  model i n  which we.have given 
-. . . . . . . 

t h e  b e s t  a t r e n t i o n  WP I<now how t o  t h e  consurnpt iu~~ u1: f u e l s  by manufacturing 

i n d u s t r i e s .  We.have d i s t i n g u i s h e d  t h e  major types  of f u e l s .  We dis- '  

t i l 'gulsh g a s o l i n e ,  f o r  example, from . fue l  o i l ,  because t h e s e  s e r v e  very 

d i f f e r e n t  purposes  i n  i n d u s t r y .  We, of course ,  have n a t u r a l  gas separ-  

a t e l y  ; c o a l .  and e l e c t r i c i t y .  

I n  t h e  consumption a r e a ,  t h e  household cnnslrmer a r w ,  ~ a c  have 

es t ima ted  corlsumption func t ions  which express  t h e  p d s s i b i l i t i e s  of 

complimentarity and s u b s t i t u t i o n  between va r ious  types  of e n e r e  o r  

between energy and o t h e r  products ;  s o  t h a t  when energy p r i c e s  r i s e ,  i t  

tends  t o  produce. energy demand. 

On t h e  o t h e r  hand, compli.n~efitarity berween energy p r i c e s ,  namely, 

g a s o l i n e ' p r i c e s  and t h e  demands f o r  automobiles and l i kewi se  compli- 

men ta r i t y  between automobile p r i c e s  and gaso l ine  demand -- we f e e l  on 

f a i r l y  f i rm ground i n  t hose  a r e a s .  

I agreed t o  d i s c u s s  t h i s  paper ,  p r i n c i p a l l y ,  i n  hopes of COIII- 

p e l l i n g  myself t o  read i t  c a r e f u l l y ;  t u  he lp  e v a l u a t e  my own model. 

We have no t  p u t  i n t o  i t  anyth ing  l i k e  t h e  man-hours which have been 

put  i n t o  t h i s  model. Anyone who wants i t  can subsc r ibe  t o  i t  f o r  

$5000.00 a  y e a r .  E I A  is  no t  a  s u b s c r i b e r ,  t h e r e ;  though; I have many 

9 0  



former s t u d e n t s  t h e r e  and have a  p a t e r n a l  r e s p o n s i b i l i t y .  

(Laughter . )  

To t h i s  model, I have no f i n a n c i a l  i n t e r e s t  i n  i t .  So. l e t  me 

cha l lenge  my former s t u d e n t s  wi th  a  few.comparisons.  The f i r s t  one is  

no cha l lenge .  When I observed t h a t  they had done t h e i r  e s t ima t ion  of 

i n d u s t r i a l  demand a s .  one aggrega te ,  I s a i d ,  "That i s  hopeless. .  " ' You 

have t o  be a b l e  t o  s tudy  t h e  d j f f e r ence  i n  t h e  r e a l i t i e s  of aluminum 

product ion from s t e e l  product ion. ,  You have t o  use  e l e c t r i c i t y  t o  make 

aluminum. How much can you save?  There a r e  c e r t a i n  chemical r u l e s  

t h a t  determine how much e l e c t r i c i t y  i s  needed i n  making aluminum. The 

s'ame does n o t ' a p p l y  t o  making s t e e l . .  You' need t o  look a t  t h e s e  i n  
, 

cons iderab le  d e t a i l .  

They have no t  done i t .  Presumably, we w i l l  be very f a r  a p a r t  i n  

t h a t  a r e a .  However, t h a t ' s  exac t ly ,  t h e  a r e a  where t h e r e  is  no d i f f e r e n c e  

. i n  t h e  outcome. 
. . . . . 

(Laughter.  ) 

I want t o  put up some numbers and I have t o  exp la in  t o  you c . e r to in  

no?-comparabi l i t ies  between numbers which I s h a l l  then  proceed t o  

compare. 

The f i r s t  of those  i s  t h e  numbers i n  t h e  repor t ,  r e f e r  t o  t h e  yea r s  

1977 t o  1985. The numbers which I had handy and.grabbed t o  t a k e  home 

wi th  m e  l a s t  n i g h t  r e f e r r e d  t o  1976 t o  1984. So, i t ' s  t h e  same -- i t ' s  
I 

a  12 yea r  pe r iod ,  but ,my 12  yea r s  i s  one year  e a r l i e r  than  t h e i r  12 

years .  I th ink  t h a t  causes  no major problem i n  comparison. .  I could 

c e r t a i n l y  ge t  '77 and '85, bu t  they weren ' t  i n  t h e  t h i n g  which I took . . 

home wi th  me. 



Secondly, t h e i r  numbers.; t h e  E I A  numbers, a r e  a l l  i n  Btu. Our 

. numbers a r e  a l l  i n  cons tan t  1976 d o l l a r s .  So, t h a t  when we aggrega te  

over  the  i n p u t s  i n t o  i n d u s t r y ,  theENFORUM. numbers w i l l  be  aggregated 

i n  '76 d o l l a r s .  E I A  numbers w i l l  be aggregated i n  Btu . '  a s  consumed. 

I .migh t  add t h e r e ,  t h a t  t h a t  caused me a  s l i g h t  prob1eni;because 

it seemed t o  m e . t h a t  i f  t h e r e  has  been an  inc rease  i n  e l e c t r i c i t y  used 

t o  r ep l ace  n a t u r a l  gas  and t h e  e l e c t r i c i t y  i s  being counted only i n  

Btu:. o f  e l e c t r i c i t y ,  and Btu. of e l e c t r i c i t y  a r e  very w i l l i n g  t o  do  

what you warlt them t o  do; t h ~ y ' r ~  used with  a very l i i g l ~  e I I l c i ency .  

Natura l  gas w i th  a  high e f f i c i e n c y  r e l a t i v e  t o  c o a l ,  bu t  no t  

r e l a t i v e  t o  gaso l ine ;  i f  i ndus t ry  has ,  because of t h e  gas sho r t age ,  

s h i f t e d . f r o m  e l e c t r i c i t y  -- from gas t o ' e l e ~ t r i c i t ~ ,  i t  w i l l  appear 

t h a t  t h e r e  has  been a r educ t ion  i n  Btu use;  b u t ,  i n  f a c t ,  t o  genera te  

t h a t  e l e c t r ' i c i t y ,  t h e r e  may have h w n  mnre  Btu t o  gcncrnte a d  L u  

t r ansmi t  t h e  e l e c t r f c i t y .  There 'may have been mor'e Btu.. used than  

would have been involved i n  j u s t  t h e  g a s ,  which was formally used. I 

t h i n k  t h a t  an adjustment  f o r  t h a t  could be made. It would be i n t e r e s t -  

i n g  t o  s e e  t h e  f i g u r e s  which c a r r y  t h a t  adjustment .  

YO,, w i l l  r e c a l l ,  t h a t  B t n  i 1 3 ~ ) u l r  i n t o  induot ry  betheell ' 72 and " 77 
, . 

accord ing  Lu the EIA numbers, diminished about ha l f  a  percent  per  yea r .  

I have wondered how much of t h a t  may be due simply t o  t h i s  s u b s t i t u t i o n  
, . 

of e l e c t r i c i t y  f o r  gas ,  I would hope t h a t  t h a t  information might be 

worked out .  Now, t o  come back t o  comparing t h e  non-quite-comparable, 

t h e  numbers which t h e  C s c e n a r i o  has  f o r  t h e  growth i n  Btu inpu t s  i n t o  

i n d u s t r y  over  t h e  per iod  '77 t o  '85; showed a  27.4 percent  i nc rease .  

~heENFO~UM'number showed a  29.7 i n c r e a s e , - -  t h e  inc rease  between which 
. . 

i s  a l t o g e t h e r  n e g l i g i b l e ,  I would say .  



When, however, we t u r n  t o  the ,commercia l  a r e a ,  w e  f i n d  t h a t  t h e  

C s c e n a r i o  p r o j e c t s  a drop of 4 . 1  p e r c e n t  i n p u t .  T h i s  is  i n  l i n e  w i t h  

t h e  r e c e n t  t r e n d s .  However, we have a l s o  pu t  i n  c o n s i d e r a b l e  t r e n d  

ad jus tment .  We f i n d  a n  1 8  p e r c e n t  i n c r e a s e .  L e t  me s a y  t h a t  t h e  o u t p u t  

of t h e s e  i n d u s t r i e s  was growing at  2 2  p e r c e n t  more t h a n  our  number. 

So, t h a t  t h e  o u t p u t  was -- ENFORu1.I o u t p u t  of t h e s e  i n d u s t r i e s  was 1.408. 

Sn, w e  a l r e a d y  had i m p l i c i t  a  s u b s t a n t i a l  s a v i n g  of some 2 2  per 'cent 

over  t h i s  1 2  y e a r s ;  22 p e r c e n t  r e d u c t i o n  i n  f u e l  i n p u t s  i n t o  t h e  

commercial s e c t o r .  

The C f o r e c a s t  assumes a  45 p e r c e n t  r e d u c t i o n ,  a t  l e a s t ,  r e l a t i v e  

t o  o u r  p r o j e c t i o n s  of t h e  o u t p u t s  of t h e s e ;  o u r  GNP p r o j e c t i o n s  a r e  n o t  

v a s t l y  d i f f e r e n t  t h a n  t h e i r s ;  s l i g h t l y  lower ,  i n  f a c t .  So, I presume 

t h a t  t h e i r  o u t p u t  p r o j e c t i o n s  would b e ,  i f  a n y t h i n g ,  s l i g h t l y  h i g h e r .  

PARTICIPANT: Are your c l a s s i f i c a t i o n s  i d e n t i c a l ?  

DR. ALPION:' No. They ' re  a l s o  n o t  q u i t e  comparable.  I can match i f  I had 

a l l  of my numbers. I c o u l d  match t h e i r  c l a s s i f i c a t i o n  a s  c l o s e l y ,  I 

t h i n k ,  a s  I cou ld  l e a r n  what i t  i s .  

I t ' s  n o t  c l e a r  t o  me where g a s o l i n e  used i n  a g r i c u l t u r e  a p p e a r s  

i n  t h e i r  nubmers, b u t  t h a t t s , , I  t h i n k ,  roughly speak ing ,  t h e  c l a s s i f f c a -  

t i o n  i s  n o t  v a s t l y  d i f f e r e n t .  

PARTICIPANT: I w a s  wondering about  commenting on t h e  EIA mode l l ing  sys tem.  

You're d e a l i n g  w l t h  a s t r a i g h t  SIC mode l l ing  b a s i s .  Your t a b l e  

c o r r e c ~ e c l  t h e  mode l l ing  f l o w s .  , Is t h a t  r i g h t ;  your p r o j e c t i o n s ?  

DR. ALMON: I t ' s  a produc t  b a s e ,  but, -- 

PARTICIPANT: A l l  r i g h t .  One of t h e  problems,  I t h i n k ,  i n  comparing t o  t h e  

EIA p r o j ~ , c . t i o n  i s  w e ' r e  d e a l i n g  i n  b i l l i n g  c a t e g o r i e s ,  which are r e a l l y  



n o t  comparable to '  your  c l a s s i f i c a t i o n  of commercial. '  Ours tends  t o  be 

a  commercial b i l l e d  r a t e .  But I t h i n k  t h a t  could account f o r  some, i f  

n o t  a l l  -- 

DR. ALMON: Okay. T h a t ' s  a  good p o i n t ;  t h a t  you understood t h a t  -- t h a t  they 

do i t  by how i t  shows up on t h e  b i l l i n g  of a  u t i l i t y .  This  has  long 

been a  problem i n  us ing  u t i l i t y  numbers. They have th5s ea t egn ry  which 

they c a l l  commercial, which does i nc lude  some r e s i d e n t i a l .  It inc ludes  

some i n d u s t r y .  It i s  b i l l s  which .are  no t  a s  b i g  as a b i g  i n d u s t r y ,  bu t  

Llgger than  an i n d i v i d u a l ;  and i t  g e t s  c a l l e d  commercial. T h a t ' s  -- 

I t h i n k  a  problem i n ' r e p o r t i n g ,  which maybe EIA under i t ' s  information 

illandate might t r y  t o  g e t  t h e  u t i l i t i e s  t o  r e p o r t  i n  a  way which was 

more comparable w i th  t h e  Standard I n d u s t r i a l  C l a s s i f i c a t i o n s  used i n  - .  - 

t h e  gene ra l  s t a t i s t i c a l  system. But i t ' s  a  good p o i n t ;  I'm glad  you 

made i t .  I n  t r a n s p o r t a t i o n ,  whcrro there i s  shown a 4 percent  i n c r e a s e  

i n  t h e  C s c e n a r i o .  Here, t h e r e  should be no g r e a t  problem about --a we 

shnw a 31 pe rcen t  i n c r e a s e .  

Well., ou tput  of t h e  t r a n s p o r t a t i o n  i ndus t ry  i s  i n c r e a s i n g  45 per- 

c e n t .  So, t h a t  a g a i n ,  theENF0Rllf.I numbers do r e f l e c t  a  s u b s t a n t i a l  

t e c h n i c a l  improurn~mr:. 'l'he C s c e n a r i o  numbers r ep re sen t  a  super  

~ e c h n i ~ a l  improvement. 

I n  personal . - -  those  two a r e  our  l a r g e s t  ~ i s c . r e p a n c i c o ,  T n  ~ l e ~ s o n a l  

consumption expend i tu re ,  where t h e  C s c e n a r i o  shows 11.7 pe rcen t ;  we 

show 16.5.  Again, h e r e  t h e r e  a r i s e s  t h e  problem -- 

DR. HITDSOIJ: You s a i d  16? , 

DR. ALMON: 16 ;  16.5;  aga in ,  t h e  same problem of comparabi l i ty  from t h e  f a c t  

t h a t  some of t h e  apartment  houses a r e  up under commercial i n  t h e  C 

numbers a r i s e s ;  whereas,  our  numbers a r e  based on t h e  d e f i n i t i o n  t h a t  
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personal consumption expenditure in the national accounts -- and so 
that is against a total personal consumption expenditure of 1.356. 

So we also show a substantial reduction in fuel used in GNP 
< 

consumption. Total fuel, if I can find it, total; yes. Their total; 

C total -- I have exactly the same number there as the PCE; which 

makes it look suspicious. 
. . 

(Laughter. ) 

Has somebody got a calculator that they can figure out what is 

the -- what is the total growth in energy according to the C forecast? 

Ours is 23 versus a total increase in GNP of -- 

PARTICIPANT: The C would be about 1.15. That includes e-le;-t?ic~t~- generation. 

DR. ALMON: Yes. 

MR. LAWRENCE: Professor Almon, Mike Lawrence; is that transportation ware- 

housing 'NFOXUM or is that PCE fuels consumption? 

DR. ALIION: No, no. That is transportation. It does not include any PCE. 

I presume their transportaion also does not include the personal auto- 

mobiles. 

DR. 'LAWRENCE': It does. 

DR. ALMON: It does? 

PARTICIPANT: Surprising, isn't it? 

DR. ALMON: That.is another,major non-comparability then. I, could rework 

that but T had not picked that up. You get tl~,at,point; if their trans- 
I 

portation includco por~onal consumption ~ x p ~ . n d ~ t u r e s  on gasoline, that 

might improve comparability. My transportation included only trucking, 

railroads, airlines, and in fact, theirs did not include trucks owned i 
.,,. I 

by f i . rms;  but only common carrier trucking, so that is presumably a , ! i 
narrower definition. 



Nonetheless -- yes?  

PARTICIPANT: What is  your i n c r e a s e  i n  ou tput  f o r  r e s i d e n t i a l ?  

DR. ALMON: That is  t h e  t o t a l  growth i n  pe r sona l  consumption expendi ture .  

This  number. 

PARTICIPANT : Thank you. 

DR. ALMON: M r .  S i e d e l ?  

MR. SIEDEL: Can you g i v e  us  an i d e a  of how ENFORZM handles  r e l a t i v e l y  minor 

economic a s p e c t s ,  l i k e  t h e  speed l i m i t ;  l i k e  t h e  government f r a c t i o n  of 

conu~~excla l  

DR. ALMOI?: I am always f a s c i n a t e d ,  myself ,  by t h e v e r y l a r g e  commercial feed  

s t o c k s  t h a t  show up when government u se s  t h a t .  

PARTICIPANT: It seems t o  me a  l o t  of t hose  a r e  non-economic. I don ' t  know 

how you handle  them i n  ENPORUPI. 

DR. ALMON: Well, s t r a n g e  t o  say,, I d i d n ' t  notice -- we d i d n ' t  notice muoh. 

P guess  we turned  out  a t t r i b u t i n g  a l l  of t h e  r educ t ion  due t o  t he  55 

mi le  speed l i m i t  t o  p r i c e  i n c r e a s e s .  I have t h e  f e e l i n g  t h a t  OPEC may 

have been more e f f e c t i v e  i n  en fo rc ing  t h e  speed l i m i t  t h a n  t h e  highway 

p a t r o l .  

(Laughter . ) 
PARTICIPAIJT: I f  we l e a v e  a l l  t h e  po l i cy  d e c i s i o n s  t o  t h e  OPEC c o u n t r i e s ,  we 

may n o t  need any government. 

DR. ATJTON: That' i s  -- y e s .  

PARTICIPANT: I n  doing t h i s  comparison, how would you s p e c i f i c a l l y  handle  

t h ings  l i k e  app l i ance  e f f i c i e n c y  s t anda rds  and s o l a r  technology i n  t h e  

.commercial  s e c t o r .  These r e p r e s e n t  a t  yea r  end, q u i t e  an  o f f s e t  i n  

our  p r o j e c t i o n s .  The number you a r e  looking a t ,  going from '77 t o  '55, 

t h e r e  is  very  l i , t t l e  growth shown over  t h a t  pe r iod ,  because i n  '85, I 



be l ieve . ,  t h e  f i r s t  y e a r  shown i n  t h e  r e p o r t ;  t h e  e f f e c t s  of t h e  e f f i -  

c i e n c y  s t a n d a r d s ,  and of t h e  b u i l d i n g  s t a n d a r d s  in '  t h e  commercial 

s e c t o r ;  a l s o  a long  w i t h  sope  s o l a r  a p p l i c a t i o n s  frdm commercial too'. 

So, t h e s e  a r e  l i k e  demand o f f s e t s .  I ' m  n o t  q u i t e  s u r e  how y o u ' r e  

I 
. h a n d l i n g  them i n  your  model scheme. 

DR. ALMON:. They are n o t  handled.  How much of t h a t  drop do you t h i n k ' i s  

a t t r i b u t a b l e  t o . . s o l a r  u s e  o r  t o  improved a p p l i a n c e  e f f i c i e n c y ?  

PARTICIPANT: I would s a y ,  i n  t h e  commercial ' 8 5 , , w e  could  be  t a l k i n g  about  

. 3  o r  .4 .  , 

PARTICIPUT: . Less  ' t h a n  1 0  p e r c e n t .  

DR. ALMON: Less t h a n  10.  

' PARTICIPANT: J u s t  under  1 0  p e r c e n t  f o r  t h e  commercial s e c t o r  i n  1990. 
6 

DR. ALMON: I know what my a t t i t u d e  was towards t h e  mandated mi leage  improve-. 

ments i n  t h e  au tomobi les  which was t h a f  i f  t h e  g a s o l i n e  p r i c e s  went up . - 

s u f f i c i e n t l y  t o  make peop le  buy t h e  more e f f i c i e n t  models;  we would 
. . 

. ach ieve  them. I f  they  d i d n ' t ,  we wouldn ' t .  Once g a i n ,  OPEC seems t o  

have come t o  t h e  r e s c u e ,  d o e s n ' t  i t ?  .So t h a t  I have t h e  same f e e l i n g  

abou t  t h e  a p p l i a n c e  e f f i c i e n c y .  I f  o t h e r s  a r e  moved by p r i c e  i n c r e a s e s  

t o  buy t h o s e  more e f f i c i e n t  a p p l i a n c e s ,  t h e n  t h e  mandates r e q u i r i n g  them 

a r e  q u i t e  unnecessa ry .  I f  t h e y  a r e  n o t  s o  moved and t h o s e  a p p l i a n c e s  

a r e  more expens ive ,  i t  w i l l . b e .  r a t h e r  d i f f i c u l t ,  I . t h i n k ,  t o  e n f o r c e  . . 

them. Of c o u r s e ,  you can  s a y  you c a n ' t  s e l l  i t  u n l e s s  i t ' s  s o  e f f i . c i e n t ,  

b u t  I t h i n k  t h a t  w i l l  r u n  i n t o  a l o t  o f  problem. 

PARTICIPANT: Besides  t h e  d e l a y  f a c t o r  you would g e t  by w i t h  peop le  keeping 

t h e i r  o l d  a i r  c o n d i t i o n e r s  because  o f . t h e  p r i c e . '  You a l s o  w i l l  have 

pcop lc  cxcludcd from t h e  market who would b c  buying i n e f f i c i e n t  a i r  

c o n d i t i o n e r s  a t  a low p r i c e  f o r  s p e c i a l  u s e s  where t h e y  would be  n o t  
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used very  o f t e n  t o  c o o l  one room. 

I n  f a c t ,  end up u s i n g  l e s s  energy because  you have t h a t  i n e f f i c i e n t  

a i r  c o n d i t i o n e r .  There  i s  a n  argument now go ing  on a s  t o  whether  t h e '  

a u t o  e f f i c i e n c y  s t a n d a r d s ,  i f  t h e y  were h igh  enough, might n o t  c a u s e  a 

F 
. d e l a y  p a t t e r n  i n  t h e  purchase  of au tomobi les  t h a t  would . l ead  t o  a ' l e s s  

e f f i c i e n t  s t o c k .  I t h i n k  t h a t ' s .  a v e r y  r e a l  danger .  

DR. ALMON: Let  m e  change --. I ' m  runn ing  o u t  o f  t ime  --- f i v e  minu tes .  X.fy hoss  

s a y s ,  though I f e e l .  1 s h a r e d  my t ime  w i t h  socie o t h e r s  -- 

-- I would l i k e  t o  u s e  j u s t  a  moment t o  draw a t t e n t i o n  away from 

EPIFURLR~Iwork t o  t h e  FOSSTL work r e p r e s e n t e d  on page 90 of p a r t  I of 

Volume 111. The most s t r i k i n g  number on t h a t  page i s  t h e  C p r o j e c t i o n  

o f  impor t s  a t  1 9  quad, I guess  t h a t  t a b l e  i s  f o r  1990. 

Now, we move from '85 t o  ' 90  t o  h e  compared w i t h  t h e  DRI p r o j e c t i o n  

of 27 .5  and t h e  Pace p r o j e c t i o n  of 2 7 . 6 .  The r e s u l t s  o f  t h e  FOSSIL 

' p r s j e c t i o n  of 21.0,  b u t  FOGSIL is, anot11e.r government f o r e c a s c l n g  group; 

. .  whereas ,  DRI and Pace  a r e  independent  f o r e c a s t i n g  g roups .  

Now t h a t ,  of  c o u r s e ,  i s  a  p r e t t y  impor tan t  number; t h a t  volume 

of  impor t s  and ;  t h e r e f o r e ,  t h e r e  i s  a f a i r l y  s u b s t a n t i a l  d i s c r e p a n c y .  

The t e x t ,  u n f o r t u n a t e l y ,  s a y s  not 'h ing abou t  i m p o r t s  excep t  t h i s  s e n t e n c e ,  * 

11 The u n c e r t a i n t y  r e f l e c t e d  i n  t h e  broad range  of p r o j e c t e d  c o a l  consump-- 

t i o n  i n d i r e c t l y  a f  f  e c t s  t h e  pe t ro leum consumption f o r e c a s t s  i n  L h e  

o u t l o o k  f o r  energy i m p o r t s  ." That  i s ,  of c o u r s e ,  t h e  s e n t e n c e  t h a t  

ought t o  be w r i t t e n  i n  g r e a t  b i g ,  r c d  letters. They doa'c 11aw i d ,  

b u t  b i g  l e t t e r s .  Apparen t ly  t h e  b i g  d i f f e r e n c e  i s  i n  what i s  a n t i c i p a t e d  

i n  t h e  way o f  p r o d u c t i o n  from t h e  domes t ic  s o u r c e s .  P r i n c i p a l l y ,  a l s o ,  

i n  how much c o a l  w i l l  be  a c c e p t e d ;  t h a t  t h i s  i s  a  major u n c e r t a i n t y  w i t h  



a major impact 'upon t h e  prognosis  f o r  energy imports .  

Apparent ly ,  he re  FOSSIL and E I A  part 'company wi th  DRI  and Pace. 
. . 

I hope t h a t  by my emphasis on t h a t  p o i n t ,  I can g e t  some comment from 

EIA peop1e;at l e a s t ,  about how conf iden t  t h e y a r e  about t h e i r  d i f f e r e n c e s  

i n  t h a t . r e s p e c t .  Thank you. --. .- 

DR. ALT: Thank you. 

DR. ALMON: Maybe f o r  t h e  o f f i c i a l . n o t e s ,  I can g e t  t h e  numbers more comparable: 

g e t  t h e  household -- g e t  t h e  g a s o l i n e  moved i n t o  t r a n s p o r t a t i o n  and out  

of pe r sona l  consumption expendi ture .  

. 
DR. ALT: Thank you, P ro fe s so r  Almon. I n  general ' ,  a s  we mentioned t h i s  

morning, we would l i k e  t'o d e f e r  ques t i ons  u n t i l  a l l  speakers  have had 
. . -  

a chance t o  make ' t h e i r  comments. 

Our next  speaker  t h i s  a f t e rnoon  i s  D r .  Hudson, who i s  t h e  D i r e c t o r  

of Dale ~ o r g e n s e n  Assoc ia tes .  

DR. HUDSON: Thank you. I would l i k e  t o  say ,  f i r s t  of a l l ,  I t h i n k  t h e r e  i s  

a  l o t  of good Pp in t s  about t h e  E I A  f o r e c a s t .  Having s a i d  t h a t  -.- 

(Laughter.  ) 

PARTICIPANT: Can't  you e l a b o r a t e ?  

DR. HUDSON: I ' d  l i k e  t o  focus my a t t e n t i o n  on c o n s t r u c t i v e  sugges t ions  abouL 

t h ings  t h a t  have occurred t o  m e  i n  t h e  f o r e c a s t s  and t h e  ope ra t i on .  I ' d  . 

l i k e  t o  t a l k  i n '  t h r e e  a r e a s  whi'ch I w i l l  l a b e l  t e c h n i c a l  a s p e c t s  of t h e  

f o r e c a s t ;  t h e  desfgn ul: the a n a l y s i s ;  and s t r a t e g y  of t h e  f o r e c a s t i n g  

procedures .  

On t h e  t e c h n i c a l  a s p e c t s ,  f i r s t  of  a l l ,  on modelling U.S. ,product ioq 

of petroleum; I understand t h a t  t h e  model l ing t h a t  is  t h e r e  now focuses  

on uew f i c l d ~  -- a d d i t i o n  t o  r e s e r v e s  from new f i e l d s .  I ' d  l i k e  t o  

make t h e  po in t  t h a t  h i s t o r i c a l l y  more than h a l f  of t h e  a d d i t i o n s  t o  them 



come from extending o l d  f i e l d s .  There.'may be many reasons t o  suspec t  

t h a t  wi th  t h e  h ighe r  p r i c e s  and t h e  knowledge t h a t  i s  out about e x i s t i n g  

f i e l d s ,  i n  t h e  f u t u r e ,  poss ib ly  even a  g r e a t e r  percentage may come 

from e x p l o i t i n g  e x i s t i n g  f i e l d s .  So, i n  terms of d i r e c t i o n  .of modelling 

.on t h e  supply s i d e ,  it i s  p o s s i b l e  t h a t  t h e  supply from s u s t a i n i n g  

' e x i s t i n g  f i e l d s  might be somewhat underemphasized. I n  gene ra l ,  I 

recognize i t  I6 a very d i f f i c u l t  problem i n  modelling. 

I have some problems wi th  t h e  econometric approach,' as it  is  

app l i ed  t o  r e sou rce  c x t r a c t i o n ,  . , hecatlse t h e  econometr;lc approach assumes 

c e r t a i n  r e g u l a r i t i e s  and c o n t i n u i t i e s  and r epea t ing  of p a t t e r n s  -from 

the,past.. T 'm  n o t  a u ~ e ,  i i ~  all, whether t h a t  a p p l i e s  t o  geo log ica l  

phenomena; l i k e  t h e  discovery of .  pools ,  e t ' c e t e r a .  

I don ' t  have anything t o  suggest  i n  i t s  s t e a d ,  but I do t h i n k  i t ' s  
. , 

c r i t i c a l  f o r  the.  f o r e c a s t  what numbers come niit. f o r  U.G. u l l  product ion.  

1t i s  a  very d i f f i c u l t  a r e a  t o  model. I ' d  say t h e r e  must be a  very  

l a r g e  range of u n c e r t a i n t y  ahniit any p r o j e c t i ~ ~ n  of t h c s e 6 0 i l  product ions.  

a 011 the demand s i d e ,  I wonder where t h e  conserva t ion  and p r i c e  

adjustments  have been incorpora ted  i n  t h e  E I A  demand appara tuo ,  There 

a r e  becoming very important  given t h c  rradir ie~o  of t h e  government t o  

move i n  w i t h d i r e c t  r c g u l a t i u n s  and d i r e c t  c o n t r o l s .  I would 'say i t  
. . 

i s  important from a po l i cy  and app l i ed  p o i n t  of view i n  EIA's a n a l y s i s  

t u ' i n c l u d s  s p e c i f i c a l l y  a  l o t  of t h e s e  non-price conserva t ion  o r  d i r e c t  

r e g u l a t i o n  types  of f e a t u r e s  i n f luenc ing  demand. 

Oneminor p o i n t ,  comparj.ng p r o j e c t i o n  C wi th  C-Low, which appear 6 
: t o  be i d e n t i c a l  i n  t h e  assumptions through 1985. The d i f f e r e n c e  between 

C and C-Low is  o i l  p r i c e .  The assumptions appear  t o . b e  i d e n t i c a l ,  bu t  



t h e  f o r e c a s t s  ,appear t o  be  d i f f e r e n t .  I ' m  no t  q u i t e  s u r e  i f  t h e  

assumptions a r e  t h e  same, how t h e  f o r e c a s t s  can be d i f f e r e n t .  

F i n a l l y ,  on t h e  t e c h n i c a l  s i d e ,  I would l i k e  t o  r e f e r  t o  energy/ 

economy i n t e r a c t i o n s .  The p r o j e c t i o n  i n  t h i s  r e p o r t  makes a l o t  of 

use  of t h e  Data Resource System, which has a l o t  of a t t r a c t i v e  f e a t u r e s  

f o r  short-run impact a n a l y s i s .  I might po in t  out. ,  though, t h a t  one 

of Ll~e key, i f  nnt t h e  key l i nkages ,  i s  t h e  v a r i a b l e  c a l l e d  t h e  WPI-05, 

which is  t h e  wholesale  p r i c e  index f o r  energy. 

Most, no t  a l l ,  but  most i n t e r a c t i o n  between energy and t h e  

economy goes between.WP1-05. I happen t o  b e l i e v e  t h a t  energy i n t e r -  

a c t i o n s  a r e  somewhat more complicated than  those  involv ing  WPI-05. I 

must s ay ,  though, t h a t  t h e  EIA has  underway s t e p s  t o  expand t h e  energy/ 

economy l i nkage ;  and I must - -  
PARTICIPANT: Commend us .  

DR. HUDSON: Y e s ,  r i g h t .  Okay, moving on t o  t h e  next a r e a ;  t he  des ign  of 

t h e  a n a l y s i s .  \ Je l l ,  i n  a n u t s h e l l ,  t h i s  is  one of t h e  graphs which is 

i n  t h e  r e p o r t .  

(See p.  9 of the ARC-78) 

This  demandlsupply graph summarizes t h e  des ign  p e r t u r b a t i o n s  used 

i n  t h e  r e p o r t .  C i s  t h e  base c a s e  and t h e r e  is  high and low demand. 

Now, t h e r e  a r e  good p o i n t s  and bad p o i n t s  about t h i s .  The good p o i n t s ,  

i f  one compares t h e  lots s u p p l y  wi th  t h e  high demand and t h e  o t h e r . o n e  

down he re  -- w e l l ,  r h r " p r o j e c t i o n s  t n  a11 of t hose  f a l l  a t  t h e  co rne r s  

p lu s  t h e  middle p o i n t ,  t h e  base ca se .  Comparing t h e s e  .gives  you some 

s o r t  o f . i d c a  as t o . t h e  bounds of u n c e r t a i n t y  i n  t h e  p r i c e  dimension. 

Comparirlg t h i s  po in t  wi.th t h i s  p o i n t  g ives  you some i d e a  of t h e  bounds 

of u n c e r t a i n t y  i n  t h e  q u a n t i t y  dimension. I t h i n k  t h a t  is  very  good. 



PARTICIPANT: What do you mean by "bounds"? 

DR. HUDSON: I was going to .  come t o  t h a t .  For given changes i n  demand and 

supply ,  t h a t  map's o u t  i n  two dimensions; t h e  p r i c e  and the  q u a n t i t y  -- 

l i k e l y  outcomes. 

hiow, t h e  f i r s t  i s s u e  wi th  t h i s  i s  how one d e f i n e s  how h igh  is 

t h a t  and how low i s  t h a t .  There ' s  a  summary t a b l e  i n  t h e r e  which g i v e s  

t h e ' r e s u l t s  i n  terms of  t h e  r a t e  of growth i n  r e a l  energy p r i c e s :  t h e  

lowes t ,  from memory I t h i n k ,  i s  1 . 7  percent  pe r  yea r ;  and t h e  h ighes t  

is  4 .0 .  

Well, w i t h  t h e  Ayato l lah  b u s i l y  doubl ing our  energy p r i c e  a t  t h e  

moment, i n  h i n d s i g h t  anyway; p o s s i b l e  i n  f o r e s i g h t ,  one might a rgue  

t h a t  t h e  range 0.f v a r i a t i o n  i n s e r t e d  i n  t h e s e  supply s i d e s  s cena r io s  

was made a  l i t t le  sma l l  t o  c a p t u r e  -- w e l l ,  "reasonable"  whatever t h a t  

might be ,  bounds i n  terms o f  the  p r i c e  and quanc l ty  outcome. 

Apart  from t h a t ,  though, t h i s  s o r t  of a n a l y s i s  involvoe changing 

a l l  of t h e  assumpt io l~s  a t  once,  more o r  l e s s ;  a l l  of t h e  demand s i d e  

assumptions; a l l  t h e  supply s i d e  assumptions; and i t  does g ive  you some 

information.  It g ives  you some s o r t  of bounds un the p r i c e s  and . ' 

quanti.t,ie.s. 

There are many o t h e r  a p p l i c a t i o n s ,  though, where i t  is u s e f u l  t o  

unbundle t h e s e  and change one assumption a t  a  time. For example, the  

in format ion  t h a t  you-might  ge t  from t h i s  would be by vary ing  a  whole 

range of  t h i n g s ;  f i n d i n g  t h e  e f f e c t  i t  has on key v a r i a b l e s ;  you can 

p inpo in t  which a r e  t h e  Important  v a r i a b l e s .  

With t h i s  t h i n g  you d o n ' t  know what ' s  important ;  you 've go t  a  dozen 

t h i n g s  changing a t  once; you c a n ' t  s e p a r a t e  them. So, by ana lyz ing  

v a r i a b l e  by v a r i a b l e ,  w e  can g e t  a  b i t  of  a  f e e l  f o r  t h e  important  
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relative to the unimportant variables. That information has been 

exploited for policy purposes and analytical data purposes and re- 

fining EIA's capabilities. I think.therels a lot of,payoff for 

getting that information. 

PARTICIPANT: Important from the modelling point of view may not be important 

from the actual realistic point of view. 

DR. HUDSON: How do you define "important"? I was thinking of "important" 

in the sense of finding some key variables.' One variable I would say 

is key is level of petroleum imports. Okay? Then we can do variations 

and find what effects petroleum imports have and you find some things 

have small, some things have large effects. 

PARTICIPANT: Sensitivity, right. 

DR. HUDSON: That sort of importance. So, there's a lot of uncertainties; 

there's a lot of sensitivities over and above these which have been 

analyzed.' There is one in particular, that comes to mind. It might be 
I 

easy; I don't know; for EIA to do a projection with and without nuclear. 

I would sa) that has a lot of -- witho,ut EIA. getting itself into the 
policy area, jixst presenting the results; lett5ng people take it and 

run with it. I would say that would be topical and useful. 

DR. MYLANDER:, Could I interrupt and say that in the .nuclear chapter; there 

is a discussion of the sensitivity analysis of a nuclear moratorium; 

because it was impossible to present the full details and because this 

sensitivity run is of such interest it. was p.ul1lisl1ed in the Silpplement 

to Volume 111 so that somebody could analyze it in the same detail that 

base case scenarios are analyzed. . .. 

We felt we were constrained by spacc limitations, but that question 

was addressed directly. 
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DR. HUDSON: Okay. ' I  s t and  c o r r s c t e d .  There is  a nuc lea r  a n a l y s i s  i n  t h e r e .  

Well, l e t  me g e t  down t o  t h e  l a s t  a r e a ,  which I w i l l  c a l l  s t r a t e g y .  

That has  a b i t  t o  do wi th  the  f a c t  t h a t  t h e  nuc lear  p r o j e c t i o n  is  bur ied  

on page 353 of a 1500 page r e p o r t .  I t ' s  .a ques t ion  of d e t a i l e d  information 

and what is important .  Now, t h i s  i s  a very  comprehensive d e t a i l e d  model, 

i n  terms of product coverage, i n  terms of geographical  coverage. That 

has a l o t  o t  advantages.  The people can r e l a t e  and u s e  t h i s  d e t a i l e d  

information.  

L e t  me i n d i c a t e  sgme af t h e  dboadvantages t ha t  go wi th  t h a t .  F i r s t  

of. a l l ,  I would say  t h a t  i t  appears  t o  be more d i f f i c u l t  t o  g e t  good 

f o r e c a s t s  on a very d e t a i l e d  Level.,becaus.e t h e  d a t a  i s  poor  because 

even i i o l a t e d  events  can change what i s  happening i n  c o a l  use  i n  New 

England, f o r  example. One power s t a t i o n  could change t h a t .  It is very 

risky t h a t  i n  f o r e c a s t i n g  i t ,  a; t h i s  v r r y  d e t a i l e d  l e v e l .  But a t  t h e  

same t ime,  t h e r e  i-s-d.e.tailed l e v e l s  where people can r e l a t e  t o  -- well, 
t han  they  can r e l a t e  t o  GNP o r  whatever.  

So, the  f a c t  t h a t  i t ' s  r i s k y ;  t h a t  t h e r e  a r e  l a r g e  a r e a s ;  t h e  f a c t  

t h a t  people pay a l o t  of a t t en t ' i on  t o  t h e s e  d e t a i l e d  forcccis ls  means 

t h a t  when th ings  En wrong, theyc are going t u  be no t i ced ;  and because 

of t h e  d e t a i l ,  t h e  c r e d i b i l i t y ' o f  t h e  whole system may be thrown i n t o  

some s o r t  of confusion; Now, from an a n a l y t i c a l  po in t  of view, you c a n ' t  

i n f e r  from the  d e t a i l ,  t hc  whole; bu t  from t h e  c r e d i t a b i l i t y  pub l i c  

r e l a t i o n s  poin t  of view, I t h i n k  t h a t  t h e  danger i s  r e a l .  

Now, t h e r e  i s  a l s b  another '  e f f e c t  of being a very l a r g e  system, 

j u s t  g e t t i n g  t h e  th ing  t o  run.  Now, my information -- I ' m  no t  s u r e  

whether t h i s  i s  100 percent  r i g h t  -- two, IBPi 370--168's a r e  somewhat 



cons t ra ined  ' in  g e t t i n g  t h e  r equ i r ed  number of runs  done i n  t h e  per iod  
. . 

a l l o t t e d  t o  produce t h e  a d m i n i s t r a t o r ' s  annual  r e p o r t .  . 
II 

They have two 

b i g  CDC systems on o r d e r  t o  r e l i e v e  t h i s  bo t t l eneck .  ' It makes me . 

wonder when t o  -- 

PARTICIPANT:' !*en a r e  w e  g e t t i n g  them? 

(Laughter.)  

DR. HUDSON: When tGo I B M  370-168's dan1.t g ive  you t h e  turnaround,  i t  sugges t s  

. t h e  model i s  somewhat l a r g e .  

(Laughter. ) 

. . 
And i t  i s  poss ib ly  somewhat unwielding. 

(Laughter.  ) 

Now, t h e  f a c t  t h a t  . the  r e p o r t  is  about t h i s  b i g  i s  f a i r  evidence. 

of t h e  same ' t h ing .  The f a c t  i t  appears  t h a t  i n  ' four  o r  however many 

months a l l o t t e d  t o  produce t h e  admin i s t r a to r l . s  annual  r e p o r t ;  even t h e s e  

f i v e  runs , t h a t  were produced a r e .  produced a t  the: c o s t  of g r e a t  sweat,  

. . b l d o d , ' t p i l ,  and t e a r s  on t h e  p a r t .  of t h e  people  a t  E I A .  

This  sugges t s  t h a t  something i s  wrong. I want t o  go on f o r  a  
. . .  . 

minute t o  address .  what i t  is  t h a t  i s  wrong. I t h i n k  e s s e n t i a l l y ,  what 

i s 'wrong  i s  too.much d e t a i l .  . F o r  some a p p l i c a t i o n s  t h i s  d e t a i l  is  
I .  

impor tan t ,  i t ' s  u s e f u l ,  it may even be e s s e n t i a l ;  bu t  I d o n ' t  t h i n k  

i t  i s  f o r  a l l . a p p l i c a t i o n s :  There a r e  a  l o t  of a p p l i c a t i o n s ,  t h e  key 

po l i cy  v a r i a b l e s ,  a r e  macro i n  nature;  o i l  imports ;  t h e  p r i c e  of 

e l e c t r i c i t y  whether t h e r e ,  is going t o  be  a n  e l e c t r i c i t y  sho r t age ;  t h e  
. . 

GNP l e v e l  of i n f l a t i o n .  .Thing's l i k e  t h a t  f o r  many types  of a n a l y s i s  

a r e  t h e  key v a r i a b l e s .  

What is. happening t o  c o a l  i n  New England i s  not  q u i t e  on t h e  same 

l e v e l  of importance. Mow, w i t h  a  small model, though it wouldn't  b e -  



a b l e  t o  cover  t h i s  in format ion ,  one could argue t h a t  many of t he  types  

of in format ion  needed could be covered. Not only could they be covered; 

t h e  model could be tu rned  around qu ick ly .  You would have f l e x i b l e ,  more 

r e s p o n s i b l e  models. I t , w o u l d n l t  t a k e  you f i v e  months t o  do f i v e  runs ;  
. . 

you could t u r n  t h a t  t h i n g  around very  qu ick ly .  Because of t h a t ,  t h e r e  

would be  t he  p o t e n t i a l  f o r  E I A  t o  be more r e l e v a n t ,  i f  I may put  i t  

t h a t  way, i n  t h e . s e n s e  o f . b e i n g  f a s t e r  t o  t u r n  around information i n  

response  t o  a  r eques t  i n s t e a d  of de l ays .  

This  l e a d s  M e  'to my main p o i n t  which is w11aL information is  ETA 

t r y i n g  t o  produce. Now, one might t h i n k  of two s t r a t e g i e s  t o  provid ing  

informat ion .  One of them s t a r t s  w i th  de f in ing  t h e  information t h a t  

you need. That ' s t a r t s  b e f o r e ; . i t  s t a r t s  wi th  d e f i n i n g  your c l i e n t ;  
. . 

t h e  type  of d e c i s i o n s  t h a t  h e ' s  making. It goes .on t o  coming up w i t h  

, t h e  in format ion  t h a t  t h e  c l i e n t  need6 i n  grrder to niolca chase cleclsioas 

and i t  goes on from t h e r e ;  t o  p u t t i n g  i n  p l a c e  an a n a l y t i c a l  system 

t h a t  would gene ra t e  t h a t  in format ion .  So, t h e  sequence i s  from product 

t o  appa ra tu s .  Once you d e f i n e  t h e  product ,  you can put  i n  p l ace  t h e  

appa ra tu s  .to d e l i v e r  t h a t . p r o d u c t .  

The o t h e r  approach i s  t o  p u t  i n  p l a c e  an analyclca l  system; and 

t o  make a wide, a l l  embracing, encompassing, a l l -purpose  model from t h a t .  

From t h a t  t r y i n g  t o  e x t r a c t  t h e  information needed t o  address  problems 

a s  they come up. The sequence i n  t h a t  approach is  t o  s t a r t  wi th  t h e  

appa ra tu s  and t o  make i t  s u f f i c i e n t l y  broad;  t h a t  i t  w i l l  g ene ra t e  

f o r e s e e a b l e  in format ion  needs.  The sequence goes from appara tus  t o  

t h e  in format ion  product .  

So, those  two approaches a r e  d i f f e r e n e  i n  t h e  d i r e c t i o n  of how they 

a r e  put  to 'gether.  Now, I might c h a r a c t e r i z e  t h e  h i s t o r y  of t h i s  system, 



going r i g h t  ..back' t o  1974, whenever. initially, needs f o r  information 

were i d e n t i f i e d ,  and a model was designed t o  provide t h a t  information 

product .  

.Possibly what has happened s i n c e  then,  is  t h e  th ing  has been added 

on around t h e  edges; l a y e r  upon l a y e r  and has g o t t e n ' l a r g e r  and l a r g e r  

on t h e  way through; t o  t h e  p o i n t  now it is  such a la rge , ;  cumbersome 

system t o  t u r n  around. 

I wonder i f  t h e  t ime may not  be r i p e  t o  --- w e l l ,  keeping t h i s  i n  

t h e  s h o r t  run,  because i t  is  a working system and i t  does g ive  u s e f u l  

r e s u l t s  -- work through,  aga in ,  f o r  EIA t o  a sk  "What a r e  t h e i r  c l i e n t s ;  

what is t h e  information product  t h e y ' r e ,  t r y i n g  t o  genera te?"  and from . . 

t h a t  bas i s . ; to  pu t  i n  p l ace  a f l e x i b l e ,  f a s t ,  respons ive ' sys tem t h a t  

w i l l  genera te  t h e  main inforniat ion -- n o t . a l l  information,  but.  t h e  main 

information.  

Well, I ' l l  s t o p  a t  t h a t  p o i n t .  The main p o i n t  I want t o  make, 
, 

/ stemming j u s t  from t h e , s i z e ;  t h e  coverage, and t h e  d e t a i l  of t h a t  

a d m i n i s t r a t o r ' s  annual  r e p o r t ;  I wonder i f  i t ' s  a l l  u s e f u l .  I wonder 

i f  EIA's medium-term pirrposes mag'not be b e t t e r  solved by th inking  

through, aga in ,  poss ib ly  l ead ing  t o  another  model of who t h e y ' r e  

t r y i n g  t o  provide what f o r ;  what information t h e y ' r e  t r y i n g  t o  provide,  

and how t o  s e t  up t h a t  information.  

DR. ALT: Thank you, D r .  Hudson. Our nex t . speake r  i s ' D r .  James MacKenzie 

who 2s a Senior S taf f  Member f o r  Energy f o r  t h e  Council  of Environmental 

Qual i ty .  

DR. MACKENZIE: Thank you very  much. 

The l a s t  time I spoke on energy mode l ing , . I r i n  was on t h e  verge  

of going down, and I was, t h e r e f o r e ,  h e s i t a n t  to.come today,  th inking  
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maybe t h e r e  was c o r r e l a t i o n  between my g iv ing  t h i s . t a l k  and l o s i n g  a  

couple  hundred thousand b a r r e l s  a  day of o i l .  I f  i t  happens, though, 

I presume t h e r e  w i l l  b e  a g r e a t  f l u r r y  of i n t e r e s t  and l e g i s l a t i o n  w i l l  

probably g e t  moved through t h e  Hi ly ,  and w e ' l l  probably g e t  some syn- 

t h e t i c  f u e l  c a p a b i l i t y  ou t  of i t ,  and short- term problems w i l l  be 

addressed.  B,ut t h e  longer-term i s s u e s  w i l l  remain, and t h e  same ques- 

t i o n s  which have been asked be fo re  w i l l  be  asked aga in :  . what ' a r e  our  

nceds f o r  energy? What a r e  our  o p t i o n s . t o  meet them? 

It i s  i n  t h i s  r n n t e x t ,  t h i s  l a r g e r  con tex t  t h a t  I would l i k e  t o  

add re s s  t h e  .EIA1s fiorecast a s  contained ' i n  Volume 111, and i n d i r e c t l y ,  

s i m i l a r  I o r e c a s t s  t h a t  have been made by t h e  Department of Energy, 

t h e  po l i cy  d iv i s ion , ,  and o t h e r s .  

I speak from ve ry  l i m i t e d  expe f i ence ,  now, I agree,' i n  t h e  

execu t ive .b ranch ,  t r y i n g  ' to  deal with tl-ic brush I l r e s  -.- t h e  embargoes, 

t h a t  s o r t  of t h ing ,  and dea l ing  wi'th t h e  very  f a s t  turn-araunds t h a t  

D r .  IIudson has j u s t '  mentioned I n  t r y i n g  t o  put  t oge the r  some response 

t o  t h i n g s  l i k e  ' the  I r a n i a n  s h o r t f a l l  of l a s t  w in t e r .  

The t h e s i s  t h a t  I would l i k e  t o  p r e s e n t ,  and this alay nqt  be  t h e  

b e s t  p l a c e  t o  'do. i t  - 7 -  is t h a t  t h e  l3IA has made a  v a l i a n t  a t tempt  i n  . 

doing something t h a t  is  e . s s e n t i a l l y  impossible .  And I g i v e  them "A" 
- 

f o r  e f f o r t ,  b u t  I d o n ' t  t h i n k  t h e  r e s u l t s  a r e  t e r r i b l y  valuable . .  The 

s imple  f a c t  i s  t h a t  i n  my judgment, n e i t h e r  E I A  nor  anyone e l s e  can 

say  what i s  going t o  happen t h i s  a f t e rnoon  o r  next  week -.- c e r t a i n l y  

no t  1 0  yea r s  from now --- aid tha t  i f  they d i d  know what was going t o  

happen , . they  wouldn ' t  r e a l l y  have a  r e l i a b l e  t o o l  f o r  p u t t i n g  i t  a l l  

t o g e t h e r  t o  f o r e c a s t  energy supply o r  demand. 



So, i n  p r i n c i p l e , n e i t h e r  t h e i r  forecas$:..nor anyone e l s e ' s ,  i n  

my judgment can be ,  o r  a r e ,  t aken  t h a t  s e r i o u s l y .  And i f  they a r e ,  I 

don ' t  know who i s  t ak ing  them t h a t . s e r i o u s l y .  And i f  you d i s a g r e e  ... go 

back a  few years  t o  a l l  t h e  o t h e r  f o r e c a s t s  t h a t  have been made and .  

what has  happened t o  them. The Atomic Energy Commission -- remember --- 

thousands of r e a c t o r s  by t h e  year  2000; t h e y ' r e  down t o  150. I t ' s .  i n  

changed by a  f a c t o r  of 10 .  The Department of I n t e r i o r  was f o r e c a s t i n g  

200 quads of energy demand by 2000, and t h e  energy i n d u s t r y ' s  were 

s i m i l a r .  So, t h e  f a c t  i s  these  f o r e c a s t s  a r e  extremely vu lne rab l e  

because of a l l  t h e  assumptions and vaguer ies  of t h e  world. And every- 

one is  aware of i t .  

We've heard some of t h e s e  problems being d iscussed  t h i s  morning 

and t h i s  a f t e rnoon  a l r e a d y ,  t h e  l i m i t a t i o n s .  I n  May the'  Department 

of Energy publ ished i t s  Nat iona l  Energy P l an  11, and w i t h i n  one month, 

t h e  p r i c e  of o i l  was f a r  beyond i ts  band of u n c e r t a i n t y  f o r  t h e  next  

two decades.  

And they were s o r t  of apo loge t i c .  I n  September they had a new 

range of e s t ima te s  which j u s t  moved up s u b s t a n t i a l l y  t o  i nco rpo ra t e  

t h e  p r i c e s .  But I t h i n k  t h a t  those  kinds of u n c e r t a i n t i e s  simply 

i n d i c a t e  t o  me t h a t  t h e  e s s e n t i a l  t a s k  of f o r e c a s t i n g  t h e  f u t u r e ,  i n  
... 

t h e  way t h a t  is  at tempted through l a r g e  econometric models, is. simply 

an impossible  one, and everi when 11. i s  done I'm nnt sure how they 

a r e  used,  o r  i f  they a r e  used. 
,- 

Some of t h e  reasons surrounding t h e s e  problems of us ing  t h e  models 

have a l r eady  been a l luded  t o ;  t h e  c o s t  of o i l - i s  e s s e n t i a l l y  being set 

p o l i t i c a l l y  auw, and who knows what p r i c e s  w i l l  be  t h i s  a f t e rnoon  o r  

next  week. 



The models themselves apparently have little internal justifi- 

cation that others can review to see whether or not they are consistent 

or whether they are, in fact, solely,empirically set; so they are not 

subject to'scientific scrutiny by outsiders. They are proprietary in 

many cases. Flost are highly aggregated with tremendous ,uncertari.nties 

in all kinds of non-price areas. 

For example, the acceptability of technologies -- and that has 

already been mentioned with the nuclear power issue. Nobody knows 

what the administration's response will be or in fact the Congressional 

or pugular rpcponac ts the Three Mile Island accident or to a subsequent 

accident if one occurs. I heard one industry representative say that if 

another accident came close to that, that would be it; there would be 

no more nuclear power plants constructed. Period. 

Political evcnts, nationally and internationally -- the uncertainty 

is too great. If you try to cncompasv Lhem all with an envelope 

describing the variability of all these factors, ynll would come our 

w i t h  something that is essentially useless. The range of results would 

be so great so that it would not be useful at all. And my conclusion 

is that the reason this can't be done is the future is not prpdetemincd; 

it's not predicLable In this sense. It is quite to the contrary. It 

can be guided and it can be planned, at least in general terms. I'm 

not advocating a centralized, planned economy, but we can consciously 

choose goals and directions and then try to develop policies that will 

get us there. f 

And it is thls problem .-- and I think Dr. Hudson began to allude 

to that somewhat near the end of his remarks -- that I would like to 

address. This is not to say that large econometric models cannot be 

used for policy analysis.' But to expect that the total demand, for 
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example, for energy can be forecast by these is just totally unrealis- 

tic. 

They can be used, obviously, for evaluating different policy 

tools, for calculating tradeoffs and relative effectivenss of various 

economic policies for achieving a given result. 

They, presumably, cannot incorporate things like regulatory efforts 

or information programs which may be very useful, but that no one knows 

how to evaluate at this point. And there is a real frustration in 

trying to deal with policies like that., . 

I wollld like to, therefore, propose a somewhat different orienta- 

tion toward the problem of estimating energy demand and dealing with it 

in a way that will be useful both for the executive branch --- and I'm 

speaking for myself at this point; I do not mean to imply that this 

is administratton policy in any sense. These are my own views that I 

am expressing now. 

I would contend that we should be spending a great deal more time 

in our energy modeling, determining not what -- will happen, but what 

6 .  

csuld happen; in effect, determining the envelope of possible futures -- 

with respect to both supply and demand. 

And I believe -- that in so doing, we'will be delineating what our 

national options are much much better. And we will convey a much more 

realistic sense that the future is not predetermined, and that we can 

proceed along any of several routes towards meeting our essential needs 

that energy now meets or provides. 

This kind of work is being undertaken more and more. There are 

several reviews that are now being pursued --. some of these studies 
differ in major ways from one another. They explore physically --- and 
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to sonie .extent: economically -- what.has.to happen to give you those 

different futures. ,Roger Scent at the Mellon Institute in Arlington, 

Virginia is making an effort to pursue this kind of analysis, as did 

the first Ford Foundation Study: "A Time to Choose." 

I.was involved in the first six month review of solar energy, and 

when we addressed the problem of evaluating contributions that solar 
.. - .- 

".? ~- .  -- - -. . ._ .. . _ .  - .  

energy could make, we ran some of the models. 

We had MITRE run the SPURR model for us, but we didn't use it in 

the r t p o ~ L  t o  rhe President. Insted, we made a lot of estimates and 

cafculations based specifically on what we thought might happen in a 

"busiuess as usual:' type of future, looking at the number of buildings 

that were going to be constructed and looking at traditional innovation 

rates in the building industry in the past. 

And we came up with what we cnnaidered t o  be a Lase case, looking 

at each sector separately and then aggregating it in a very straight- 

forward way where we could staLe our assumptions and change them 

easily. And anybody else could state them and change them as well. 

And then we attempted to explore what would happen If the "national 

will", so to speak, wcrc to deLerm1ne that renewable resources were 

terribly important. We at CEQ had made a somewhat higher estimate of 

the solar contribution but under many different assumptions. 

We came up with an estimated maximum contribution that solar could 

make by the year 2000, arrived at -- not,using a large'model -- but 
through plausible assumptions on price reductions and introduction rates 

and things of this sort. And it was a very straightforward analysis 

which can be reviewed by anybody. 
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And then we cons t ruc ted  what we c a l l e d  t h e  " t echn ica l  l i m i t s f f  c a se ,  

which was almost an i n d u s t r i a l  war foo t ing ,  assuming t h a t  t h e  government 
. * 

r e a l l y  had t h e . a u t h o r . i t y  o r  'assumed t h e  a u t h o r i t y  t o  do almost anything.  
. . -I 

And it t u r n s  ou t  t h a t  con t r ibu t ion  wasn't  aB la , rge a s  we though t , ' .  

e i t h e r .  I cons ider  t h a t  t o  be ,  a s  l i m i t e d  as it  .is, a  u s e f u l  t o o l  

because then  we had t h e  sense  of what had t o  happen. . . 

And I don ' t  g e t  t h a t  kind of understanding from t h e  l a r g e  models; 
, 

they are d r iven  by you, t h e  expe r t s .  They a r e  d r iven  by a  l o t  of 

economic assumptions, bu t  they cannot i n c o r p o r a t e . a l 1  t h e  types  of 

t h ings  t h a t  a r e  occurr ing  i n  t h e  non-economic realm; 

So t h e  c a l c u l a t i o n s  t h a t  I would propose ought t o  be done a r e  those  

t h a t  focus-  on what can happen: what can happen i n  t r a n s p o r t a t i o n  demand 

i f  we were t o  make a  s e r i o u s  e f f o r t  t o  move f r e i g h t  by t r a i n s  ins;ead 

of t rucks ;  - i f  t h e . B u i l d i n g  Energy Performance.Standards a r e . adop ted  

so  t h a t  new bu i ld ings  i n  f a c t  do meet, t h e  p re sc r ibed  l e v e l s  t h a t  t h e  

code w i l l  s e t ;  t h a t  assuming a  l a r g e  but  f e a s i b l e  r a t e  of r e t r o f i t t i n g  

of bu i ld ings  oc.curs, what wouxd be t h e  bu i ld ing  demand, and . so  on. W e  

w i l l  then  g e t  a  be t ' t e r . s ense  of t h e  t o t a l  demand f o r  energy under t h i s  

range of.  possib ' le  n a t i o n a l  p o l i c i e s .  

The reason I b e l i e v e  t h i s  kind of f o r e c a s t i n g  is  -so t e r r i b l y  

important is  t h a t  wi th  t h e  p u b l i c a t i o n  of t h e  ~ a r v a r d  Bus ines s~Schoo l  

r e p o r t - a n d  s e v e r a l  others ' ,  t h e  f r u s t r a t i o n  i n  t h e  Congress and . . c e r t a i n l y  

i n  t h e  admin i s t r a t i on  has &i.tten very  l a r g e .  Peopt e now 'are aware t h a t  

we a r e  no t  nea r ly  a s  e f f i c i e n t  w i t h  energy a s  we could 6 e ,  given today ' s  

p r i c e s ,  and t h e r e  i s  a  r ecogn i t i on  t h a t  t h e r e  a r e  very l a r g e  i n s t i t u -  

t i o n a l  b a r r i e r s  which .a re  f r equen t ly  non-economic, t h e  landlord-tenant  

problem being the;most no tab le  one, where 35 percent  of our  dwell ing 



units are rented and economic incentives just don't work very well. 

In this instance, neither ' landlords nor tenants have any particular 

inventive to make any capital investmknts, and this is so'largely in 

the commercial sector as well where accountability does notoccur with 

the consumer. 

And as a result, the price incentive that one might think should 

- be there is certainly frustrated by these institutional barriers. And 
. . 

everybody that I'm aware of in the executive wants to dg something about 

I t ,  from khe President on do*; and the s a w  is true in the Congress. 

But they don't' know what'to do; they really don't. They don't 

know which policy to try and push, whether it's economic incentives 

and they don't know what the effects will be: tax credits, conservation 
e 

banks,' regulatory approaches. They're-al.l.being discussed. And there's 

a great uncertainty because nf  the lack of undcrstandi~i~ ul: 'whar: rhe 

consequences of these policies will be on actual end use. 

So my fccling is-t11aL we should understand much better, in a 

strategic sense, our energy options: a high growth future. and what that 

implies to the extent that we can understand it in terms of national 

security implicat'ions , in terms of environmental impacts, and employment, 

and so forth; and to'the extent that we can understand them, the low 

growth futures, which would put a large premium on consumer education 

or whatever else it takes to influence consumers to use energy in an 

economically efficient way. 

And more .than that, we need to understand what I would cal,l, 

really, the far-term implications of these futures. Certainly, there 

are some estimates on the world's recoverable oil reserves, and the 

forecast that the government produces ought to be able to be extended 
- 

114 



r i g h t  through t h e  peaking per iod  of world supply t o  make s u r e  t h a t  

i t  makes sense  and t h a t  we ' re  no t  s t i l l  on a  r i s i n g  curve  ,of imports  

long a f t e r  world suppfy has  begun t o  d e c l i n e . .  S i m i l a r l y ,  we should 

t r y  t o  recognize  t h i n g s  l i k e  t h e  carbon d ioxide  problem, and i f  t h a t  

'should p re sen t  s e r i o u s  probleks  t h r e e  o r  fou r  decades from now, t h a t  
. . 

. should s u r e l y  be p a r t  of t h a t  a n a l y s i s  of s t r a t e g i c  energy op t ions  
. . 

t h a t  we have beforc  us .  

I n  a d d i t i o n  t o  t h i s  kind of s t r a t e g i c  a n a l y s i s  of t h e  v a r i o u s  

f u t u r e s  and t h e  aggrega te  e f f e c t s  of what they imply, I t h i n k  a  l o t  

of micro-analysis  should be done, and i t ' s  c e r t a i n l y  no t  being done 

i n  any sys temat ic  ,way. And t h a t  ' s  aga in  where I t h i n k  D r .  Hudson's 

model, a somewhat f l e x i b l e  model, where va r ious  .po l icy  op t ions  can 

be reviewed on f a s t  turn-around, would be extremely h e l p f u l .  

But we probably n e e d . a  much more thorough review of t h e  va r ious  

f a c t o r s  af f e e t  ing  energy use ;  n o t  j u s t  .economic, bu t  t h e  non-economic 

ones a s  we l l .  I t h i n k  they a r e  f a r  more impor tan t ,  and you as ' consumers ,  

. I ' m  s u r e ,  a p p r e c i a t e  t h i s  problem. For example i n  i n s u l a t i n g  your '  

home, whom do you ' t u rn  t o  and what is  the  payback? A neighbor asked 

. me over  the '  o t h e r  day. H e  had j u s t  g o t t e n  a  PEPCO a u d i t ,  and asked: 

"What should he do?'' We went up t o  t h e  a t t i c  and found a l l  k inds  of 
L 

p laces  where f o r  $10, he could plug up holes  t h a t  went d i r e c t l y  down 

i n t o  t h e i r  u t i l i t y  room; around t h e  hea t ing  s h a f t  t h e r e  was a three- inch 

annulus .  

And my guess was t h a t  f o r  $20  and ' a  l i t t l e  b i t  of information '  -- 
s o p h i s t i c a t e d  house doc tor  a u d i t  a s  people  a r e  t a l k i n g  about it now -- 

they probably could save  LO o r  15 percent  of t h e i r  average use.  I t ' s  

not  t h a t  economically people  a r e  n o t  motivated t o  do i t ;  they  j u s t  



d m ' t  know whom t o  t u r n t o  and they don ' t  have t h e  information t o  do 

i t .  

So t h e  v a r i o u s ' p o l i c y  o p t i o n s  have t o  be b e t t e r  analyzed i n  a  

more sys temat ic  way than  we a r e  a b l e  t o  do i t  now. 

M y  f i n a l  obse rva t ion ,  t hen ,  i s  t h a t  I d o n ' t  r e a l l y  s e e  t h e  u t i l i t y  

of doing t h e s e  long-;term, t h r e e  o r  f o u r  o r  f i v e  decade econometric 

runs ,  wllen t h e  unce r t a i r l t i e s  and t h e  parameters  ake s o  g r e a t  a s  t o  

j u s t  overwhelm them. I th ink  what w e  n e e d . i s  a n  understanding of t h e  

. .  f u t u r e s  t h a t  a r e  a v a i l a b l e  t o  us: In O t h e r  wnrds, our  strategic 

o p t i o n s ,  t h e  cumulat ive imp l i ca t i ons  f o r  each s e c t o r  of importance and 

an a n a l y s i s  of some of t h e  p u l i c i e s ,  i n  a  microeconomic s ense ,  t h a t  

would he lp  u s . a c h i e v e  our  g o a l s  once w e  e s t a b l i s h  them. 

And wi th  th 'at ,  I w i l l  s t o p .  

DR. ALT; Thank'you, D r .  MacKenzie. 

I We would now l i k e  t o  open t h e  f l o o r  up t o  ques t i ons  and/or  r.esponses 

from t h e  audience.  

DR. TAICAYMlA: 'f have a  layman's concern,  as a  layman I s h a r e  t h e  concerns 

about t h e  large-sca1.e modeling and t h e  u se fu lnes s  of i t .  

But: l e t  me t r y  t o  emphasjzp some of t h e  aspeubs of phe .large- 

s c a l e  models t h a t  may b e n e f i t  you tremendously. 

E I A  has a model which, a s  you can see, i s  a  tremendously l a r g e  

~nodcl .  Accurding t o  Ed, we do n o t  run  t h e  computer -.- o r  computers 

e f f i c i e n - t l y ?  A s  n mat t e r  of f a c t ,  some of t h e  OPEC l a rge - sca l e  models 

r e a l l y  smoked and almost burned t h e  European computers. 

We haven ' t ,  been, I guess ,  t h a t  ca?e less :  I j u s t  r ep re sen t  my own 

. r e s p o n s i b i l i t y  i n  t h e  demand a r e a s .  W e  have f o u r  . s e c t o r  models; a  
. . 

r e s i d e n t i a l  s e c t o r  model, a  commercial s e c t o r  model, and now w e  a r e  
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, - 
br ing ing  i n  t r a n s p o r t a t i o n  and i n d u s t r i a l  s e c t o r s .  

Now, obviously,  some of you have introduced s e p a r a t e l y  developed 

s e c t o r  'models. You have something t o  say  a s  w e l l .  

I n  t h e  c a s e  of r e s i d e n t i a l  and commerical models, t h e  Of f i ce  of - .  

~ e c h n o l o g ~  ~ s s e s s m e n i  (OTA) has  been us ing  t h e  E I A  model add producing 

r e s i d e n t i a l  work on t h e  b a s i s  of t h e  f 5 r s t  r e s i d e n t i a l  model. 

The s t anda rd  models can be  used very e f f e c t i v e l y .  We have them 

i n  house. Tha t ' s  our  model; we developed i t ;  OTA found it u s e f u l  and 

used i t .  

Commercial models have been used s i m i l a r l y .  But f o r  t h e  t ranspor -  

t a t i o n  and i n d u s t r i a l  s e c t o r s ,  I have a  g r e a t  concern about doing so .  

What would be t h e  t o t a l  e f f e c t  of i n d i v i d u a l  models running ind i -  

v i d u a l l y  without  any thought of c o n s t r a i n t ?  That would come from t h e  

supply s i d e ,  I guess .  So he re  comes t h e  i n t e r a c t i o n  of supply and demand, 

which i s  awful ly  important i n  t h i s  case .  

Now, t h e r e  may be  a  b e t t e r  way t o  do t h a t ,  and Ed and Dale a r e  

running t h e i r  own g e n e r a l  equ i l i b r ium model. And I have g r e a t  r e s p e c t  

f o r  them i n  pursuing d i f f i c u l t  t a s k s  i n  a  slow moving; problem so lv ing ,  

s imu la to r  sense .  

Did I c r i t i c i z e  you? I guess  n o t .  

(Laughter. ) 

Now, coming t o  t h e  t o t a l  modeling framework, i f  i n d i v i d u a l  models 

a r e  used everywhere, when i t  comes t o  t h e  eva lua t ion  of t h e  t o t a l  

e f f e c t ,  t h a t  is  where t h e  i n t e g r a t i v e  e f f o r t  i s  needed. I f  t h e  supply 

c o n s t r a i n t  is  seve re ,  then demand has  t o  g ive ,  t o  r a i s e  p r i c e s  o r  

r e g u l a t e  consumption o r  svme such th ing .  



If there is any kind of strategy that really is important in 

the policy area, it's got to be conservation and we have that kind of 

'component. So that's why residential conservation reports and such 

things can be based on the stand-alone models that we use. 

But looking into the future ..-- you referred to the (ONAES studies), 

and although I read these studies several times -- I still am befuddled 

aad I'm awfully hazy about some of the modeling strategies that they 

use. 

Is there any clean model large enoiigh but effective fo~' yuur 

purposes, the President's purposes.. or Congressional purposes -- a 

, model that encompasses an economy-wide analysis of policies. 

I guess you've got to go to a detailed model that is credible. 

In some sense,,Ed said that credibility has to be obtained by doing 

some critical work, understanding what the needs are for this kiiicl uI: 

modeling. 

That is quite clear, hlit rae had the need aL Lhr beginning, although 

maybe now we are generating interest, generating customers, clientele 
-, 

by working our own solutions. 

Well, S am not sure we have besn suc.~.rseIul, bur as is cuuuuon ra 

most of these large scale models, we have to struggle to get customers. 

OPEC's models -- our subcontractors -.-- they are all struggling to get 
their credibility established by getting these ulodels run. 

. . 

I think there is a tradeoff between getting models run and getting 

more credible results, Jim; I'm not surc where I slluuld stop, Ed, and 

where you should stop. 

. (Laughter. ) 



DR. ALT: Jim or Ed, would you like to respond to that? 

DR. HUDSON: I'm not going to respond to that; I'm going to criticize Jim 

also. I'd like to say that although it is dangerous to do long-term 

forecasting, we've got to do long-term forecasting; it is as simple. 

as that. ,The reason is because even in the period out to 20, 25 -- 
whatever -- we've got to forecast because decisions are being made 

that affect that period and decisions have to be made now in order to 

have supply capabilities, or whatever, in place. So there is risk in 

long-term forecasting, but I think it is essential, unavoidable, 

imperative, and you've got to do it. 

DR. ALT: Thank you. Dr. Mylander? 

DR. MYLANDER: I want to address some comments to all of the speakers; I 

won't take much time. But just the requirement to do forecasting, 

EIA has no choice. We're under a.legal mandate to do forecasting for 

short-term, midterm, and long-term. 

And we're also under the legal mandate that we will not be setting 

goals for the nation and not doing forecasting to advocate policy. s 

So we do not have the. liberties that Jim ~ac~enzie has when he 

works at CEQ to set the kinds of goals that he believes are reasonable. 

We can evaluate other people's goals when the Congress or executive 

branch makes a request of us to evaluate whether a policy would achieve 

impacts that other people say it would. We can then offer our opinion. 

Briefly, Dr. Almon asked the question: what's the difference betweell 
- .  

the forecasts reported on page 90 of the annual report, DRI, Pace 

FOSSIL, and EIA forecasts? 

If you look at those forecasts, the t'otaf Btu coasumed in the 

nation are very similar for a good reason: they all spring off the DRI 

11 9 



f o r e c a s t .  So they  are n o t  a s  independent a s  they look.  

The DRI macroforecas t  f eeds  them a l l .  FOSSIL and E I A  f o r e c a s t s  

are n o t  t h a t  g r e a t l y  d i f f e r e n t  because t h e  FOSSIL model has  been 

c a l i b r a t e d  t o  t h e  MEFS model. I t ' s  viewed a s  s imple ,  f a s t  r e a c t i n g  
.. . 

model t o  s e r v e  t h e  purposes  t h a t  Ed Hudson was desc r ib ing ,  f o r  doing 

quick  r e a c t i o n  p o l i c y  s t u d i e s .  

FOSSIL has been c a l i b r a t e d  t o  our  model, s o  you wouldn't  expect  

them to be g r e a t l y  d i f f e r e n t .  But they d i d  t a k e  l i b e r t i e s  where they 

thought  we were wrong. 

The models do d i f f e r  on t h e  supply s i d e  because of d i f f e r e n c e s  

about t h e  way they p r o j e c t  supply ,  which then  r e s u l t s  i n  d i f f e r e n t  

p r o j e c t i o n s  of imports .  

I t h i n k  George Lady i n  h i s  remarks t h i s  morning h i t  upon one of 

t h e  key diflerences: w e  p r o j e c t  under  c u r r e n t  l e g i s l a t i o n .  

I b e l i e v e  both the Pace and D R I  rnnrte1.s p r o j e c t  under whaL they 

b e l i e v e  i s  going t o  be  t h e  l e g i s l a t i v e  environmcnt t o  e x i s t  I n  t h e  

f u t u r e .  And t h a t  impacts  on both c o a l  and o i l  p roduct ion ,  probably 

i n  a  nega t ive  way; i t  dec reases  t h e  f o r e c a s t s ,  

DR. ALMUN: Can you e l a b o r a t e  on t h a t  p o i n t ?  

DR. PNLANDER: One example i s  t h a t  our  c o a l  f o r e c a s t s  a r e  d r iven  by e l e c t r i c  

u t i l i t i e s  buying up t h e  c o a l  and r e t i r i n g  o i l  and gns  f i r e d  gencrncing 

p l a n t s  on an  economic b a s i s  and r e p l a c i n g  them wi th  c o a l  p l a n t s ,  when 

thcy have t h e  s u f f i c i e n t  t ime t o  b u i l d  a  c o a l  p l a n t  t o  r ep l ace  them. 

Given t h a t ,  it looks  l i k e  o u r f o r e c a s t e d c o a l  p r i c e s  j u s t i f y  t h e  h ighe r  

c a p i t a l  c o s t s  f o r  t h e  c o a l  p l a n t .  I t ' s  a  very  high c a p i t a l  c o s t  when 

you f i g u r e  t h e  c o a l  p l a n t  i s  t o  r e p l a c e  o i l  and gas  p l a n t  w i th  i t s  

suck  c o s t .  
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' .That.. i s ,  w e  have a  behav io ra l  assumption b b i l t ,  i n t o  our  modelling 

process  t h a t  we. d i d n ' t  f u l l y  a p p r e c i a t e  when w e  s t a r t e d  w r i t i n g  up 

these  f o r e c a s t s .  We only came t o  a  f u l l  app rec i a t i on  a s  we saw t h e s e  

d i f f e r e n c e s ,  and t h a t  i s  t h e  assumption t h a t  when i t  was i n  t h e  con- 
. . 

sumer'k i n t e r e s t  t o  r e p l a c e  an exis t i*;  o i l - f i r e d  p l a n t  o r  coa l - f i r ed  

p l a n t ,  u t i l i t i e s  .would d,o. so .  

There a r e  a  l o t  of c o n s t r a i n t s  t h a t  p robab ly ,p reven t  t h i s  type  of 

behavior  by u t i l i t i e s ;  pub l i c  u t i l i t y  commissions don ' t  much go f o r  

s topping  t h e  use of o i l - f i r e d  p l a n t  and keeping i t  i n  t h e  r a t e  base ,  

and r ep l ace  i t  wi th  new genera t ing  capac i ty .  When you b r ing  i n  t h a t  

new gene ra t i ng  capac i ty ,  i n . t h e  s h o r t  term you ' r e  going t o  dr ' ive p r i c e s  
- i 

up even though on a l i f e - c y c l e  c o s t  b a s i s  it makes sense .  

But we.have a  problem t h e r e  and t h e  way w e  model c a p i t a l  investment 

dec i s ion  making i n  our  midterm f o r e c a s t .  . What we ' r e  go ing -  t o ' d o  .about 

t h i s  problem i s  no t  c l e a r .  . .\ 

Ed brought ou t  t h e  ques t ion :  t o  what. extend do we inc lude  non- 
. . 

p r i c e  adjustmerits t h a t  i n f luence  our  demand. I ' d  l i k e  t o  l eave  t h a t  one'  

t o  Tom o r  J e r r y  t o  d i s c u s s .  

Then he brought up t h e  d i f f e r e n c e  between 'our  C .and C-low f o r e c a s t s  

i n  1985 wi th  e x a c t l y  t h e  same assumptions.  And they a r e  exac t ly  t h e  

same assumptions,  y e t  those  f o r e c a s t s  d i f f e r .  

P a r t  of t h e  d i f f e r e n c e  can be  explained i n  the .  f a c t  t h a t  .we do 

assume some f o r e s i g h t  i n  our  f o r e c a s t s .  60 t h e  C s cena r io  s e e s  o i l  

p r i q e s  i nc reas ing  i n  t h e  l a t e  e i g h t i e s .  The C-low s c e n a r i o  s e e s  o i l  
1 * 

p r i c e s  remaining c o n s t a n t ,  
. . I 

One of t h e  d i l f e r e n c e s  no t  s o  ni.r .~.  t o  b r i n g  ou t  i n  pub l i c  -L- 

and ' t h a t  i s  t h e r e  is  an i n s t a b i l i t y  i n  our  modeling process .  We're 



br ing ing  t o g e t h e r  many components i n  only a  semi-automated fash ion  

t h a t  causes  some d i f f e r e n c e s  between f o r e c a s t s ,  depending on what 

. ' o r d e r  c e r t a i n  submodels a r e  run and c a l i b r a t e d  and information i s  fed  

back and f o r t h  amongst submodels. 

I ' ll show how bad t h a t  ' s t o ry  can g e t ,  because Ge have explored 

i t  and r e l a t e d  i t  i n  t h e  r e p o r t .  We have what we c a l l  t h e  C* (C-star) 
I 

f o r e c a s t  f o r  1985, which was made a f t e r  t he  C.-low and the  C f o r e c a s t ;  

t h e  t o t a l  energy demand i n  t h a t  f o r e c a s t  i s  89.6.  The C f o r e c a s t  f o r  

'85 i s  X9.5, and t h c  C-low is 90.2. 

So some of t h e . d i f f e r e n c e  i s  explained by j u s t  t h e . o r d e r  i n  

which we r a n  t h e  submodels. ' T h e  two f o r e c a s t s  were run c l o s e l y  t oge the r  

show a d i f f e r e n c e  of .0.1 quads.  

. .. . . . . - . - . 
Ed suggested w e  need t o  do more s e n s i t i v i t y  a n a l y s i s ,  and I would 

l i k e  t o  say t h a t  if anyhndy rcould over have the Llue c o  read t h a t  whole 

r e p o r t ,  we do p re sen t  a  l o t  of s e n s i v i t y  a n a l y s t s ,  but  i t ' s  i n  t h e  

c h a p t e r s  t h a t  d i s u c s s  t h a t  i s s u e  s p e c i f i c a l l y .  

There are s e n s i t i v i t y  ana lyses  about assumptions on o i l  s u p p l i e s  

i n  t h e  o i l  supply chap te r .  There a r e  s e n s i t i v i t y  ana lyses  about t h e  

behavior  of e l e c t r i c  u t i l i t i e s  i n  t h e  e l e c t r i c  u t i l i t y , c h a p t e r .  And 

t h i s  gDes through every chap te r  i n  t h a t  r e p o r t .  

Now, one f i n a l  comment about  computers:. we do not  use two 1.68's 

a l l  t h e  t i m e  t o  do our  f o r e c a s t s .  We only  would l i k e  t o .  
I 

When we ge t  a  f r e e  r e i g n ,  which w e  used t o  g e t  be fo re  EIA f u l l y  . . 

loaded i t s  computers wich o t h e r  u s e r s ,  i n  our  peak load  per iod  w e  might 

have used one 168; on t h e  average,  we were us ing  about a  q u a r t e r  of 

one 168. Our usage has  now gone down and we d o n ' t  g e t  t h e  peak-time 

w e  need anylilure. So we cannot go up t o  u se  a  168 f o r  a  cauple  of weeks 



a t  a  t ime anymore. S o , t h a t  i s  one of ou r  problems. . . .  . .. . 
J 

We do have a  c o n t r a c t o r ;  'S tanford  is  working on t h i s  problem of 

t r y i n g  t o  develop an  a l t e r n a t e  midterm f o r e c a s t i n g  modeling system f o r  

II% t o  be much more respons ive .  And i t  would se rve  t h e  need f o r  a  quick 

turn--around, a  n a t i o n a l  l e v e l  model t o  address  those  k inds  of i s s u e s .  

DR. ICNAPP: When you ' r e  t a l k i n g  about d i f f e r e n c e s  i n  r e s u l t s  when supposedly 

the  same assumptions going i n t o  t h e  scena r ios ;  you ' r e  no t  say ing  t h e r e ' s  

m u l t i p l e  equi l ibr ium.  You're say ing  t h e  same assumptions produce d i f f e r e n t  

r e s u l t s  i f  you o r d e r  t h e  submodels i n  a  d i f f e r e n t  order .  

DR. MYLANDER: Okay. I wasn ' t  t a l k i n g  about m u l t i p l e  equi l ibr ium.  We do 'have 

a  problem i n  m u l t i p l e  equi l ibr ium which is  caused by i n s t a b i l i t i e s  i n  . 

t h e  gas market caused by t h e  Natura l   as Pol icy  Act,  which I be l i eve  

might be i n s t a b i l i t i e s  i n  t he  r e a l  world, too .  

DR. ALT: I b e l i e v e  one of our  pane l  would l i k e  t o  address  D r .  Mylander. 

DR. MACKENZIE:, I ' m  de l igh ted  t o  s e e  t h a t  I s t imula ted  a l l  t h i s .  d i s cuss ion ,  

but  I lhok a t  t h e  problems t h a t  a r e  posed by t h e s e  models; I'm s u r e  

. . 
t h e y ' r e  t h e  b e s t  we can do. 

B u t  T look a t  t h e  long--term one, t h e  f o r e c a s t  f o r  2020, and 

i t  says  169 quads, almost 4 b i l l i o n ' t o n s  a  y e a r . o f  coa l .  W e  mine 

600 m i l l i o n  tons .  . . 
. . 

DR. MYLANDER: I t ' s  700 now. 
. . . 

DR. MACKENZIE: 700. We have -- my c a l c u l a t i o n  i n d i c a t e s  about 1000 nuclear  

power p l a n t s ,  and, yob know, i t ' s  s t i l l  r i s i n g .  Demand is  s t i l l  going 

up. I t h i n k  t h a t  t h a t  i s  an u n r e a l  world. I t h i n k  t h a t  when a ca l -  

c u l a t i o n  is  f i n i s h e d  you have t o  s i t  down and apply a  judgment of 

reasonableness .  I mean, w e  a l l  do t h a t :  d id  i.t come out  r i g h t ?  



We a l l  do t h a t .  N e  do t h a t  anyhow. And i f  you know t h a t  

. i n t u i t i v e l y ,  it. d o e s n ' t  make sense ,  you begin to'wonder what ha s  gone ' 

wrong; t h a t  i f  t h i s  th,ing keeps showing demands going up l i k e  t h i s r  

you know: a r e  we j u s t  going t o  mine 4 b i l l i o n  t ons  of coal?--or 

God knows what i t  produces -- f o r  2050. 

I t h i n k  i t ' s  time t o  r e a s s e s s  tomorrow, and t h a t  i s  perhaps .an 
. . 

exLrerne cxample. But f o r  2000 i t  . . shows 250 g igawa t t s  of nuc l ea r ,  a s  

f a r  a s  I ' c a n  s e e ,  which is  .perhaps 100 more than  anybody i s  th ink ing  

about., a s  f a r  a0 I C a n  see .  P e o p l e  are s t i l l  ca1iceli118 nuc l ea r  p l a n t s .  

We're going t o  be lucky t o  have 150. 

The p o i n t  w a s  r a i s e d  on o i l  and u t i l i t i e s . .  . . The P re s iden t  i n  

J u l y  announced a p*rogram.to t r y  and back ou t  h a l f . o f  t h e  o i l  t h a t  

u t i l i t i e s  now use  by 1990. And h e ' s  go t  a $ 5 . t o  $10 b i l l i o n  g ran t  
. . 

. program and a l l  k inds  of t h i n g s  t o  t r y  and g e t  that done, 

And I recognize  t h e  problems t h a t  poses  f o r  you. And I ' m  s u r e  , 

w e  can mu l t i p ly  t hose  problems bccause t h e r e  are going t o  be more energy 

messages l i k e  t h a t  which. you. cannot possibl-y t a k e  ' i n t o  account  a t  t h i s  

p o i n t .  

But,  I guess  I wnilld just otress csltarion of w h e ~ l l e r  or  no t  ' in 

t h e  long Perm t h i s  makes s ense  -- someplace i t  breaks  down; I don ' t  

know where it is .  

DR. ALT: Thank you, J i m .  I b e l i e v e  t h e r e  were s e v e r a l  o t h e r  ques t i ons  o r  . 

responses .  

PARTICIPANT: I j u s t  wanted t o  ,makg one a d d i t i o n a l  response.  I wanted t o  say 

a .  couple  of o t h e r  t h i n g s  on t h e  turn-around i s s u e :  I t h i n k  t h a t  one of 

t he ' advan tage& of having a d e t a i l e d  model a v a i l a b l e  is  t h a t  when a po l i cy  

comes up, the  s t r u c t u r e s  t h e r e  add re s s  t h e  p o l i c y ,  and most of t h e  , t i m e  

1 2 4 .  . 



we a r e n ' t  t y ing  up t h e  computer 0n :product ion  work. 
- .  

But our  time i s  spen t  modifying t h e  model t o  enhance i t  f o r  another  

p o l i c y ,  and t o  go t o  a  l e s s  d e t a i l e d  model, i t  would g ive  us  a  sma l l e r  

c a p a b i l i t y  and malce i t  much more a n a l y s t  t ime- in tens ive  every t i m e  t h a t  

a  po l i cy  i s s u e  came up. So I d o n ' t  t h i n k  t h a t  t h e  s o l u t i o n  is  i n c o r r e c t .  

DR. ALT: I b e l i e v e  our  speakers  have a l r eady  addressed t h e  need f o r  models 

f o r  po l i cy  e v a l u a t i o n .  

Quest ion?  

PARTICIPANT: I t a k e  some umbrage t o  t h e  comment t h a t  our  f o r e c a s t s  a r e n ' t  

taken s e r i o u s l y .  There ' s  a  g r e a t  d e a l  of f o r e s i g h t  i n  t h e  supply c a l -  

c u l a t i o n s  because t h e r e  is  a  g r e a t  d e a l  of economic momentum i n  t h e  

system. No ma t t e r  what w e  do tomorrow, we a r e  going t o  have probably 

i n  t h e  range of 95 t o  110 g igawat t s  of nuc l ea r  capac i ty  i n  1985. 

S imi l a r ly ,  f o r  t h e  demand s i d e .  

I ' d  l i k e  t n  p o i n t  ou t  t h e  comment t o  be  made he re  i s ,  yes ,  t h e r e  

is u n c e r t a i n t y  i n  modeling. But w e  have t h e  f o r e s i g h t  and we have 

economic momentum working f o r  us  t o  probably t h e  1990 timeframe. 

And then I t h i n k  beyond t h a t  t ime per iod  t h e r e  i s . a  g r e a t e r  un- 

c e r t a i n t y  a t t ached  t o  every th ing  we do. Thus,  we have a  broad range 

of responses  i n  t h e  supply and.-demand c a l c u l a t i o n s .  

And a s  f a r  a s  t ak ing  f o r e c a s t s  s e r i o u s l y ,  we can say  pe r sona l ly  

t h a t  people  come r o  us  alu.1 say: "What . i ~  your h e s t  viewpoint on t h i s ? "  

So people  du take us  s c r i o u ~ l y ,  and w e  do our  b e s t  job .  I t h i n k  

t h e  same fol lows f o r  a l l  t h e  o t h e r  supply and demand c a l c u l a t i o n s .  We 

d o n ' t  l i k e  t o  be t r e a t e d  t oo  l i g h t l y  and I d o n ' t  t h i n k  we a r e , t r e a t e d  

s o  l i g h t l y .  , I. . .  



DR. MACKENZIE: I would like to know why there are no forecasts for the year 

2000 under 100 quads when it strikes me that the micro-analysis 

indicates that we could be doing with 30 or 40 percent less energy 

than we have now and enjoy the same lifestyles, the same end uses. 

And it's economically attractive. Why is it that nothing less that 

100 quads comes out of the model. Does anyone have an answer? 

PAKTICIPANT: Because it isn't economically attractive. 

DR. MACUNZIE: I think that's not true. I think there is a lot of work 

that has Lee11 done that does shoaa that cu~~servarion measures have high 

first costs associated with them and there are problems with finding 

the money to,do that. But I just don't think that is the answer., I 

think the model is incapable of doing it. It would be tied in with 

the GNP, and so forth. 
\ 

DR. TAKAYAMA:. Jim, is it the structure of the esonolny or the lllvdel that 

allows you to produce certain numbers that other models cannot without 

going thr,nngh a frcmcndously drasrlc overhauling of the model structure 

and the accompanying economic logic? 

If that is the case, what sin do you have to commit in calibrating 

your model to get the numbers you want? 

DR. MACKENZIE: I just think the model is not capable of answering all the 

questions we would like to ask. 

UR. TAKAYAMA: That's for sure; no model is complete, Jim. 

DR. MACKENZIE: My view is it leaves out a certain number of important 
- 

possibi l j  t ies. 

DR. TAKAYAIiA: I understand your views, yes. 
" ' F .  

PARTICIPAYT: Dr. Mackenzie, you keep bringing up the demand studies as an 

example of what we should be testing for, meeting demand. The fact 



is  t h e i r  low energy f u t u r e  had energy p r i c e s  r i s i n g  by a  f a c t o r  of 

fou r  and w e  don ' t  have energy p r i c e s  r i s i n g  by a  f a c t o r  of f o u r .  

DR. MACKENZIE: F i r s t  of a l l ,  they had t h e  advantage of looking a t  d i f f e r e n t  

f u t u r e s  and t r y i n g  t o  a s s e s s  . the  d i f f e r e n c e s  between them. Now, p r i c e  

i s  one way of reducing demand. 

A s  you know, r e g u l a t i o n ,  f o r  a l l  i t s  problems, is  another  way, 

and t h a t ' s  t h e  road we appear t o  be  t ak ing  i n  t r a n s p o r t a t i o n  and bu i ld ing  

because t h e  market j u s t  doesn ' t  work s o  w e l l  i n  some of t h e s e  a r e a s .  

So p r i ce ;  I guess ,  i s  t h e  easy way of s imu la t i ng  a  l o t  of t h e  

po l i cy  op t ions  from r e g u l a t i o n  t o  educa t ion .  So t h e r e  a r e  l o t s  of ways , 

of ach iev ing  t h e  goa l ;  I don ' t  mean t o  imply t h a t  p r i c e s  have t o  -- 

a l though a t  t h e  r a t e  w e  a r e  going 

DR. TAIWAMA: I t ' s  s t a t e d  c l e a r l y  t h a t  w e  do n o t  know how t o  g e t  t h e s e  

l i f e s t y l e  changes implemented. 

Okay? 

DR. LUCKENZIE: Nor does anybody else. I don ' t  mean t o  iinply t h a t  anybody 

does.  What I am say ing  i s  t h a t  i t  would be  n i c e  t o  understand what 

else i s  p o s s i b l e .  And I j u s t  caullot imagine i t  coming out of an econo- 

m e t r i c  model. I t h i n k  a u x i l i a r y  o r  a n c i l l a r y  c a l c u l a t i o n s  -. . 

DR. TAKAYAMA: A l l  t h e  processes  ha$e a l l  t h e  engineer ing  common sense  i n  i t .  

DR. MACKENZIE: I ag ree .  

DR. ALT: The gentleman i n  t h e  whi te  s h i r t .  

PARTICIPANT: I was j u s t  going t o  sugges t  t h a t  p o s s i b l y  t h e s e  economic models 

a r e  more conce'rned wi th  t h e  economic d e s i r a b i l i t y  of producers  than  

consumers. Producers  l i k e  t o  grow. 

DR. ALT: Any comment? 



PARTICIPANT: I ' m  a n  engineer ,  so  I have no i d e a ;  maybe an  economist could 

t e l l  me. I ' d  l i k e  t o  save  a l s o .  

DR. K ~ A P P :  There is  nothing e x p l i c i t l y  i n  t h e  models t h a t  I know of t h a t  

would r ep re sen t  t h a t .  I t h i n k  Char les  would agree .  . 

DR. MYLANDER: The GNP. 

DR. KNAPP: The consumers a r e  responding t o  t h a t  i n  t h e  same way indus t ry  i s  

responding t o  i t  w i t h  s l i g h t l y  d i f f e r e n t  c o e f f i c i e n t s .  I don ' t  s e e  any 

inhe ren t  b i a s .  There may be one i h  a t t i t u d e s  about t h e  way model 

r e s u l t s  are used, 'hut tha model was s e t  up t o  be an  o b j e c t i v e  t o o l ,  

and I th ink  i t  has been an o b j e c t i v e  t o o l ,  you know, from t h a t  s tand-  

puL11t. 

DR. ALT: Did you have ano the r  comment? 

DR. IWAPP: Yes. When we were t a l k i n g  about t h e  consumption under 100 quads 

i n  t h e  year  2000, i t  occurred t o  me t h u t  t h a t  m y  po in t  ou t  one of t he  

.important f e a t u r e s  of a l a r g e  s c a l e  model i n  t h a t  i t  enforces  accounting 

ru1.e.s and en fo rces  corisistency on t h e  way you do thi-ngg sn you d o n ' t  

double count.  

I can g e t  a f o r e c a s t  under 100 quads i n  2000 e a s i l y  by adding up 

a s e t  of conservati .on sav ings .  But I p r e d i c t  t h e r e  is  a l o t  of double 

accouuLing i n  t h a t .  

They don ' t  a l low you t o  save  t h e  same Btu twice.  I t h i n k  t h a t  ' G 

an important f e a t u r e  of i t ,  j u s t  t h e  accounting r u l e s  convent ions.  And 

t h a t  i s  the  r i g h t  way t o  look a t  i t .  I t ' s  a l o t  of p e o p l e ' s  knowledge 

going i .n . to  a computer Lou1 whfch en fo rces  cons is tency  on t h e  i n p u t s  

and which keeps i t  from making i n c o n s i s t e n t  dec i s ions .  

And so maybe you d o n ' t  l i k e  t h e  f o r e c a s t ,  bu t  you have some 

s e c u r i t y  t h a t  t h a t  f o r e c a s t  is c o n s i s t e n t ,  given t h e  model s t r u c t u r e .  
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DR. ALT: Thank you.. . I 

Quest ion?  

PARTICIPANT: It is .my' impression t h a t  we have two problems: one i s  d a t a .  

problems, t h e  d a t a  they used. Another problem i s  . the  mechanics they 

use f o r  bu i ld ing  t h e  models. : 

My.quest ion i s  whether E I A  has  compared a l l  i t s  major models on 

t h e  d a t a  sources  and a l s o  on t h e  mechanics of t h e  models. 

DP.. ALT: Who would be q u a l i f i e d ?  Char les ;  George, has  EIA compared i t s  

models? . .  . 

DR. TAKAYAMA: Tom Mooney can answer. f o r  t h e  d a t a ,  and -- ' . 

PARTICIPANT: There a r e  c e r t a i n  d a t a  i n c o n s i s t e n c i e s  when you go between 

2 models; almost every model ha s  i t s  own d a t a  base.  I would l i k e  t o  s e e  

two-digi t  ' SIC c l a s s i f i c a t i . o n s  a long  wi th  so,me end use d e t a i l .  

But t h i s  i s  not  a s  s imple as what i t  appears  to ,  be  be'cause t h i s  

in format ion  would have t o  go through t h e  system, and i t ' s  going t o ' h a v e  
. . 

t o  g e t  approved, and u t i l i t i e s  a r e  going t o  'have t o  supply it: 

And s o  when w e  ' re t a l k i n g  about  a  change l i k e  t h i s ,  you know, 

);outre t a l k i n g  about a  change tha t 'wou ld  t a k e  pos s ib ly  one .&r .two-.. 

yea r s .  
1 

The o t h e r  problem, I t h i n k  -- I know. t h a t  when I prepared some of  

t h e  d a t a  base ,  i n  t h e  year  ' 7 7 ,  w e  had 'around .2 d i f f e r e n c e  -- .2  quad 

d i f f e r e n c e  i n  natbral  gas  use .  And .I c o u l d q ' t  understand t h i s ,  and I 

s t i l .1  can't. But sometimes t h e  surveys  a r e  c o l l e c t e d  a t  d i . f f e r en t  

p o i n t s . '  I t h i n k  one of t h e  g o a l s  of EIA I would l i k e  t o  see even tua l ly  
. . 

would be t o  e s t a b l i s h  a  uniform d a t a  base  s o  i t  could be used by 

anyone who is  i n t e r e s t e d  i n  bu i ld ing  energy models. 



And t h e  o t h e r  p o i n t  which I was r a i s i n g  my hand about was when 

J i m  s a i d  --- he  made a  comment which I d o n ' t  f u l l y . a g r e e  w i t h  --. t h a t  

i t  appears  t o  be i n  t h e  United S t a t e s  t h a t  we ' re  t ak ing  t h e  same pa th  

of l e g i s l a t i o n  t o  en fo rce  e f f i c i e n c y .  I ' m  nb t  q u i t e  s u r e  whether t h i s  

i s  t r u e  o r  not,  because t h e  average consumer i n  t h e  United S t a t e s  has  

never  seen energy p r i c e s  t h a t  con f ron t s  t h e  consumer i n  Europe. There 

are  two r emono  f o r  this: uue, we'vc always had s u p p l i e s  very  c l o s e ,  

s o  h i s t o r i c a l l y  we've had very  low energy pr i 'ccs .  Al-so, in Europe -- 

t h e  t a x e s  t h a t  t h e  United S t a t . ~ ~  p u t s  on moct forms of ellergy -- W e  t a k e  

a look  a t  it i n  t e r m s  of e x c i s e  t a x  and use t a x  -- i n  Europe they  a r e  

a l s o  a gene ra l  revenue source .  

And f o r  u s  t o  r e a l l y  have p r i c i n g  be t h e  s o l e  mechanism, t h e r e  

would have t o  be a conscious d e c i s i o n  made t o  change t h e  way we r a i s e  

r e v e w e s  i n  t h i s  count ry .  

DR. ALT: Thank you. 

A s  moderator,  I would l i k e  t o  t ake  a  few minutes .  There w a s  a 

person wllo d i d  submit ques t i ons  t o  D r .  Lady. They a.re anonymous, s o  . . 

. . 
.beware. 

The f i r s t  ques t i on  is:  t o  what e x t e n t  hnvc p a s t  reporLs been 

a c c u r a t e l y  p r e d i c t i v e ?  

( ~ a u ~ l l ~ s r .  ) . . 

D 
DR. LADY: You're ask ing  me? 

(Laughter . ) 
DR. LADY: W e  don ' t  have a  good answer t o  t h a t  because most of t h e  pro j .ec t ions  

a r e  f o r  a t i m e  pe r iod  t h a t  haven ' t  happened y e t .  

'DR. ALT: Okay.' 



. . 

(Laughter. ) 

� he second ques t ion  i s :  t o  what ex t en t  have p a s t  r e p o r t s  been 

s e l f  -confirming by t h e i r  very ex is tence?  

DR. LADY: I don ' t  know t h e  answer t o  t h a t  ques t ion .  Why would t h e  r e p o r t  

cause t h e  f u t u r e  t o  be a s , i t  s a i d  i t  would? 

DR. ALT: Yes. To what e x t e n t  have p a s t  r e p o r t s  been self-conf inning.  

.DR. MYLANDER: I know t o  one small extent  t h a t  t h e y . a r e  s e l f - f u l f i l l i ~ g ,  

bu t  I hope t h e y  ' r e  no t  s e l f - f u l f i l l i n g  i n  t h e i r  o i l  p r i c e  p r o j e c t i o n s .  

But i n  making our  c o a l  p r o j e c t i o n s  we assumed t h a t  t h e r e  would be 

adequate l e a s i n g  of f e d e r a l  l ands  f o r  c o a l  mining i n  t h e  west .  

DOE'S c o a l  l e a s i n g  o f f i c e  i n . t h e  c o a l  a r e a  uses  our  f o r e c a s t  t o  

dec ide  what adequa te , l ands  they  have t o . l e a s e .  So i t  'is s e l f - f u l f i l l i n g  

t o  some degree i n  t h a t  one a r e a .  That i s  t h e  on ly  a r e a  I know.ithat they 
b . . 

a r e  s e l f  - - fulf  i l l i n g  . 
DR. ALT: Thank you. Are t h e r e  any more ques t ions  from . the audience?. 

PARTICIPANT: No. 

DR. LADY: There w a s  something t h a t  was brought up t h a t  I can respond t o ,  and 

I w i l l  because I t h i n k  i t ' s  i n t e r e s t i n g ;  which i s  problems a s soc i a t ed  

wi th  us ing  l a r g e  models, and I 'm no t  s u r e  t h a t  our  model .is uniquely 

l a r g e ,  bub i t  i s  very l a r g e .  

.As was pointed 0ut;whether i t  talces one o r  two computers, it 

does' t ake  a  l o t  of computing, and gene ra l ly  speaking i t  is  a  problem. 

A s  a  ma t t e r  of f a c t ,  you might no te  t h a t  t he  Secre ta ry  of Energy-  

a s k e d , a  management consu l t i ng  f i rm  t o  s tudy t h e  p r a c t i c e s  i n  t h e  e n t i r e  

department,  and t h e  only  th ing  they  could t h i n k  of t o  say  about '  EIA -- 

t h e  only  t h i n g  had t o  do wi th  t h e  f a c t  t h a t  t h e  a n a l y s i s  process  

depended on l a r g e ,  e s s e n t i a l l y  cumbersome, quasi-mysterious, so--cal led models. 



So we are resp'onding to th.is, and I will tell. you very quickly 

what we are doing: We are going at it on several fronts, and it's 

all common sense. 

First, there was the idea which was discussed on making the models ,, 

less detailed in.some sense, perhaps more tailored toward specific 

issues. We are not really very enthusiastic about this because the. 

questions don't tend to follow the ambition of simplifying the models. 

On the other hand, we could just make them run faster in the com- 

. , 
puting sense, aid the organization at Stanford is currently helping us 

with this. 

I don't know if ,Charles has heard about some of the things they 

do, but there is a chance that we can make it run faster on the order . 
of two orders of ,magnitude.   hat. is pretty good. 

The reason I cane up to the podium is actually from the standpoint 

of an intellectual problem, we are attempting things which I think are 

. extremely interesting, and I bring them tb your attention because you 

might watch and see what we do. 

Actually, the prob1em.i~ not anything more complicated than under- 

standing -- the problem with large models is you can't understand what 

you get out of them very easily. You have hundreds of thousanas of 

variables and anything that ,you do that causes you to run it again 

takes a long time -- the problem is you just don't know what you have. 
. As a result, we are beginning to have a growing and ~success,ful 

prograin in computer assisted analysis of large models. And there are 

all sorts of disciplines which we have identified in academics which 

leads me to believe that this will work. There are implications about 

d,ealing with the information that come up. There are issues of 



decomposi t ion and s t r u c t u r a l  c h a r a c t e r $ s t i c s  of t h e  model s o  you can  

t e l l  i n  advance what w i l l  happen. 

A l l  of t h i s  can be  d e a l t  w i t h  i n  a  ~ i g o r o u s  way, and we a r e  going 

t o  t r y  t o .  And I t h i n k  i n  t h e  end t h a t  w i l l  be  t h e  p roper  response .  

I would guess  t h a t  i n  terms of t h e  academic community, i f  we a r e  

r i g h t ,  t h i s  w i l l  become a  f i e l d  where t h e r e  i s  n o t  a  f i e l d  now. I 

t h i n k  t h i s  problem is  n o t  j u s t  d o l l a r s .  It is  g e n e r i c  t o  t h e  computing 

machine. And i t ' s  something s t a r t i n g  now. 

DR. ALT: Would any of our  s p e a k e r s  l i k e  t o  make any o t h e r  comments? 

(no r e s p o n s e )  

I thank  our  s p e a k e r s  -- one. more quiclc q u e s t i o n .  

PARTICIPANT: I don ' t ' know how q u i c k  i t  is :  a  q u e s t i o n  f o r  t h e  modelers  

i n  g e n e r a l ,  and t h a t  i s  t h e  d i f f e r e n c e  between a r e a l  rise i n  t h e  

domes t ic  energy p r i c e  and t h e  r e a l  r i s e  i n  f o r e i g n  energy p r i c e .  As 

f o r e i g n  p r i c e s  ' r i s e ,  t h e r e ' s  a  d r a i n  on t h e  r e a l  v a l u e  of t h e  domes t ic  

economy, and I ' m  wondering how i t ' s  handled i n  t h e  c u r r e n t  sys tem.  

DR. ALT: Would anybody c a r e  t o  comment? 

DR. ALMON: I n  which systems? 

DR. TAKAYAMA:, Good q u e s t i o n .  

PARTICIPALUT: I n  e i t h e r  system. 

DR. AT24ON: A t  ENFORUM i t ' s  very  s i m p l e ;  we have c o n t r o l  o v e r  t h e  two p r i c e s  

s e p a r a t e l y .  We have t h e  f o r e i g n  p r i c e .  I f  t h e  domest ic  p r i c e  i s  t h e n  

r e g u l a t e d  a t  something d i f f e r e n t  from t h e  f o r e i g n  p r i c e ,  we h o l d  i t  

t h e r e  o r  we can  t i e  i: t o  t h e  WPI o r  do a lmost  a n y t h i n g  w i t h  i t .  

And t h e n  t h e  mix of t h e . t w o ,  a c c o r d i n g  t o  t h e  component, t h e  weight  

of t h e  two, f e e d s  i n  t o  t h e  p r i c e  of t h e  r e f i n e d  p r o d u c t ,  which t h e n  

i n f l u e n c e s  t h e  u s e .  



O r  we can say  . the  domkstic p r i c e  w i l l  move up wi th  t h e  imported 

p r i c e .  So we have e i t h e r  p o s s i b i l i t y .  

PARTICIPANT: How do you handle  t h e  e f f e c t  of t he  l a r g e  payment f o r  t h e  

imported o i l ?  

DR. ALPION: That makes Americans poor.  

(Laughter.  ) 

DR. T A K A Y N :  With r e s p e c t  t o  GNP? 

DR. ALEION: Yes. It means t h a t  i n  o r d e r  t o  main ta in  t h e  same balance of 

payments -.- 

DR. TAKAYAMA: You have t o  expor t  more. 

DR. ALT: W e  can have one quick  response.  

PARTICIPANT.: One way t o  answer t h a t  ques t i on  might be t o  b r ing  t h e  e f f e c t s  

of t h e  macroeconomy i n  t h e  D R I  macromodel, which is  used a s  t h e  macro- 

economic r e p r e s e n t a t i o n  f o r  t h e  energy f o r e c a s t ;  t h e r e  i s  a  f o r e i g n  

s e c t o r  included which does e x p l i c i t l y  account f o r  t h e  i n d u s t r i a l  

a c t i v i t y  i n  t h e  count ry  which c o n s t i t u t e s  nllr majnr f o r e i g n  t r a d i n g ,  

p a r t n e r s .  Th i s  f eeds  i n t o  t h e  f o r e i g n ' s e c t o r  of t h e  model and a f f e c t s  

t h e  balance of payments and t h e  exthange r a t e ,  which then g e t  caught 

up i n  t h e  whole,s imultaneous process  of t h e  model and u l t i m a t e l y  a f f e c t  

t h e  macro r e s u l t s .  

I guess I ' m  somewhat glad t h a t  t h a t  ques t i on  came up because I ' v e  

been deba t ing  whether t o  make a comment regard ing  something t h a t  was -- 

brought up by one of t h e  speakers ,  'and tha t 'was  w i th  r e spec t  . to  t h e  

economy-energy i n t e r a c t i o n s  t h a t  are. involved wi th  only one v a r i a b l e  

i n  t h e  macromodel t h a t  i s  used t o  d r i v e  t h e  EIA energy f o r e c a s t s .  

And t o  avoid any mi s r ep re sen t a t i on  on t h e  r eco rd ,  I would j u s t  l i k e  

t o  i n d i c a t e  t h a t  f o r  people who know t h e  D R I  macromodel, they know t h a t  



is  not  t h e , c a s e ;  and f o r  people  who d o n ' t  know i t ,  I can give,  a  few 

examples a s  t o  how energy i s  embodied i n  t h e  economy q u i t e  c a r e f u l l y ,  

and i nc lud ing  t h e  r e p r e s e n t a t i o n  of c a p i t a l . , '  l a b o r ,  and energy i n  t h e  

equa t i on  f o r  GNP.  I t  e n t e r s  t h e  f o r e i g n  s e c t o r  i n  t h e  exchange r a t e  

and consumer demand. Also,  t h e  ITPI-05, we put  i n  n e a r l y  two 'yea r s  ago 

now and have a  d i s a g g r e g a t i o n  o f  each of t h e  p r i c e s  t h a t  were a n d . d i d  

r e p r e s e n t  IJPI-05 i n  t h a t  c a se .  

So t h e r e  i s  some kind of a  r e p r e s e n t a t i o n  i n  t h e  macroeconomy 

a s  w e l l  a s  t h e  i n t e r n a t i o n a l  work t h a t  t h e  E I A  people  do themselves 

t h a t  u n d e r l i e  t h e s e  f o r e c a s t s .  

DR.. ALT: Okay. Thank you very  much. I thank ou r  speake r s  and I thank our  

audience.  

, ,-- 
Now, w e  would l i k e  t o  t a k e  a  b r i e f  break u n t i l  3 : 1 5 ,  and t hen  we 

would l i k e  t o  con t inue  w i th  long-range f o r e c a s t s .  
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CHAPTER 5 

LONG-TERM ENERGY SUPPLY AND DEMAND ' 

SPEAKERS i 

D r .  John D. Pearson, . Energy Information Adniinis t rat ion 
D r .  Kenneth Hoffman, Math-tech, Inc. 
D r .  David Knapp, Chase.Manhattan Bank 
D r .  Russe l l  Thompson, Research f o r  Growth and Trans fe r ,  Inc .  



DR. ALT: lJelcome back! We would l i k e  t o  s t a r t  t he  f i n a l  s e s s i o n  f o r  t h e  

f i r s t  day of t h e  symposium. This  s e s s i o n  i s  a n a t u r a l  cont inua t ion  of 

prev ious  se s s ions .  

F i r s t  we addressed shor t - te rm energy .supply and demand and then  mid- 

term energy supply and demand. 

Now, i t  i s  only  proper  t h a t  we t u r n  our  a t t e n t i o n  t o  t he  long-term 

energy supply and demand. . 

A s  the E I A  r ep rcocn ta t ive ,  w e  have D r .  Jolsrs Pearson, who is  Direcear  

of t h e  Div i s ion  f o r  Long Range Analysis .  

DR. PEARSON: I thank everybody f o r  s t i c k i n g  i t  out  t o  t h e  long. term. I am . . 

honored t h a t  I am g e t t i n g  more than f i v e  minutes l i k e  s h o r t  term. 

Since l've got  about 15 minutes,  I would l i k e  t o  give you a one,'hour , 

t a l k  on how our  model works. Then I ' d  1jke t o  give you, perhaps, a 30 

minute b r i e f i n g  on t h e  key r e s u l t s .  Then we might fol low i t  up with a 

30 minute analysis--or  perhaps discuss5on of what t h e  o t h e r  people 

a r e  going t o  'say. 

(,See. E x h i b i t  5.1) 

F i r s t  of a l l ,  LEAP ( t h e  model we usedl 'makes long-term p ro jec t ions  

over  t h e  time i n t e r v a l  1975 . to  t h e  year  2020. The year  2000 is t h e  f i r s t  

year  we s t a r t .  

The r e p r e s e n t a t i o n  of t h e  long term i s  v i a  ' the  LEAP model. I ' m  going 

t o  t r y  t o  g ive  you a quick summary of it8 c h a r a c t e r i s . t i c s .  

The p r i n c i p a l  ullv i s  thac i t  is  a nbn-LP , type of' methodology. This  

i s  our  con t r ibu t ion  t o  t h e  i d e a  t h a t  we should t r y  something e l s e  bes ides  

convent ional  LP. We de,cided t o  t r y  t h e  SRI-Gulf methodology because we 



LONG-TERM E N E R G Y  SUPPLY A N D  DEMAND 

. . 

P r o j e c t i o n s  dade f o r  a l l  f u e l s  1975 - 242". 

e Represen ta t ion  of t h e  long-term i s  v i a  t h e  LEAP 
model. 

e quick summary of i t s  c h a r a c t e r i s t i c s :  

- non LP 'methodology 
. - an a l t e r n a t i v e  approach t o  modeling - important  a t t r i b u t e s  f o r  t e chno log ica l  ' 

p e n e t r a t i o n .  

e Supply and Demand .assumptions .  

EXHIBIT 5.1 



noticed that some of our competitors seemed to do pretty well with the 

SRI-Gulf model that doesn't use LP at all. 

Thus LEAP is an alternatfve approach to modeling. The modeling 

technique has two principal attributes. The first one is that it is 

heavily structural. There are very few econometric components in it, 

although many of the estimates will ultimately be derived by econometric 

analysis. 

The second attribute is thatit studies probable technological pene- 

tration in some detail and allows one to draw in parameters which seem to. 

- b W  key to the idea uf what technological penetration is actually about 

as I will discuss. 

Now, having taken a quick, informal census around here, I discovered . 

that very few people have read Chapter 5, and indeed very few people know 

how the model works. So I.will also try to summarize what is in Chapter 5 

at the Ra.mp time. 

Now, let's look very quickly at what LEAF is. (f forget what "LEAP" 

starills for, but it's not important at this stage.) 

(Laughter. ) 

primarily, it i s  a simuhntion qtylc of approach, .But i f ' s  d i ~ t i n ~ t ~ i o h e d  

frum most simulations by the fact that it does a pseudo optimization at the 

same 'time. 

Most simulations simply mrch forward from year to yea=. The nnl>y 

informatioi they have is the current year and perhaps one year in the past'. 

In making decisions, LEAP marches forward but, in addition, LEAP looks for- 

ward to ehe end of the 50 year time'horizon. It has perfect foresight, an 

attribute which is important to understand in the 'reviewing solutions. It 

assumes that planners look forward,.that they do have foresight. 



A second p a r t  of t h e  s imula t ion  a spec t  i s  t h e  f a c t  t h a t  i t  i s  a  

nodular  approach. Bas i ca l ly ,  we assume t h a t  t h e  energy system is  a  ne t -  

work, supp l i e s  t o  demands, and t h e  dec i s ions  t h a t  a r e  made a t  var ious  

s t a g e s  i n  t h i s  network f a l l  i n t o  four  b a s i c  catego-r-ies., The p r i n c i p a l  

one is  energy conversion, e .g . ,  o i l  t o  make e l e c t r i c i t y ,  c o a l  t o  make 

s y n t h e t i c s ,  e t c .  

The second component i s  market pene t r a t ion .  I f  you have two k inds  of 

technologies  competing f o r  t h e  same market, t he  concept of market penetra-  

t i o n  has t o  be s u b s t i t u t e d  t o  s tudy how one t akes  over t h e  market. 

The t h i r d  component i s  t h a t  of d e p l e t a b l e  resources .  O i l  and gas 
. . . . 

w i l l  be depleted and c l e a r l y  t h i s  i s  going t o  have an e f f e c t  t h a t  has  t o  

be modeled. 

Now, perhaps i t ' s  e a s i e s t  i f - I  go s t r a i g h t  t o  an overview of what t h e  

cu r r en t  LEAP s t r u c t u r e  was when we d id  t h e  f o r e c a s t  l a s t  year .  

Bas i ca l ly ,  t he  LEAP network represented  a 10 s e c t o r  model. 

(See F igure  5.1) 

The four  r i g h t  hand s e c t o r s  r ep re sen t  demand s e c t o r s :  r e s i d e n t i a l ,  

commercial, t r a n s p o r t a t i o n ,  and indus t ry .  

The top  l e f t  hand s e c t o r  r ep re sen t s  u t i l i t i e s ,  drawn up on the  demand 

s i d e .  I n  t h e  middle i s  t h e  d i s t r i b u t i o n  and on t h e  bottom t h e  supply sec- 

t o r s :  An import s e c t o r  has  been r a t h e r  hope fu l ly  assigned wi th in  the  

supply s e c t o r s .  

Uranium, coal., synthe t ics . ,  o i l ,  and gas'go on t h e  l e f t  hand s i d e .  

And, he re  t r ansac t ions  (flows through t h e  network) a r e  represented .  

What I ' m  going t o  do i s  j u s t  t o  show you a  few choice  s e c t o r s  among 

t h e  t e n ,  which i l l u s t r a t e  t h e  kinds of assumptions t h a t  were made. 
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F i r s t  o f . a l 1 ,  I ' m  going t o  s t a r t  o f f  a t  t h e  i n d u s t r i a l  demand l e v e l .  

(See F igure  5.2) 

Bas i ca l ly ,  we assumed t h a t  i n d u s t r i a l  demand i s  dr iven  by the  r a t e  

of growth of t h e  economy. . 

I n d u s t r i a l  demand d r i v e s ,  what we c a l l ,  service,demands.  These a r e  

demands f o r  i tems l i k e  d i r e c t  hea t  o r  i n d i r e c t  h e a t ,  e l e c t r o l y t i c  s e r v i c e s ,  

t ruck ing ,  e t c .  

The way i t  is  modeled i n  t h e  s t r u c t u r a l  sense  i s  t h a t ,  going down any 
8 .  

one of t h e s e  pa ths ,  s e r v i c e  demand i s  de l ive red  by a choice of competing 

ways of g e t t i n g  i t .  For example, i f  we want process  hea t ,  we'have t o  f i n d  
-9 

d i f f e r e n t  ways of genera t ing  i t .  $ t  v 

1 I 

These consume f u e l s ,  The f u e l s  come from a d i s t r i b u t i o n  s e c t o r .  

For example, f o r  i n d i r e c t  h e a t ,  t h e  va r ious  arrows r ep resen t  t h e  seven 

d i f f e r e n t  ways of genera t ing  i n d i r e c t  h e a t  from t h e  va r ious  processes:  

i n d i r e c t  h e a t  from gas ,  from o i l ,  f r o m ' s o l a r ,  from c o a l ,  from AFB, and s o  

on. 

Each of t hese  bbxes r e p r e s e n t s  the  kinds of dec i s ions  t h a t  t h e  indus- 

t r i a l  s e c t o r  has  t o  make when i t  decides t o  gene ra t e  hea t  us ing  t h a t  par- 

t i c u l a r  f u e l  and t h a t  p a r t i c u l a r  technology, t o  spend the  c a p i t a l  t o  p a j  ' t he  

t axes ,  t o  pay the  i n t e r e s t ,  and t o  retire the  debt .  

Let 'me f l i p  very quick ly  through these .  

(See Figure 5.3) 

I t o l d  you t h a t  t h e  f u e l s  a r e  aggregated and come from t h e  d i s t r i b u t i o n  

s e c t o r .  L e t ' s  go on down t h e  network. 

Here i s  t h e  e l e c t r i c a l  s e c t o r .  This  shows t h e  d i f f e r e n t  ways we used 

t o  genera te  e l e c t r i c i t y  i n  t h e  ARC-78, ranging from convent ional  l i g h t -  . 
water  nuc lea r  r e a c t o r s  t o  t h ings  l i k e  hydro, renewables,  biomass, gas t u r -  

- 
bine ,  and s o  on. 
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These a r e  t h e  va r ious  ways of s a t i s f y i n g  demand f o r  e l e c t r i c i t y  t h a t  

comes down from the  demand s e c t o r s  i n  t h i s  model. 

Going on down t h e  network, I ' l l  show you a supply s e c t o r .  

(See Figure  5 . 4 ) .  

This  r ep re sen t s  c o a l ;  t hese  nodes r ep re sen t  t h e  va r ious  ways we can 

d e l i v e r  coa l  i n t o  t h e  system. The bottom nodes r ep re sen t  t h e  supply 

d e c i s i o n s  t h a t  one makes by region:  western coa l  (low s u l f u r )  on t h e  l e f t -  

hand ' s ide ,  ranging t o  Appalachian h$gh , su l fu r  coa l  on t h e  r i g h t  hand s i d e .  

Each of these--take t h e  c e n t e r  one, mid-continent 'coal--can be used 

i n  t h r e e  ways. Coal can go up t o  be !'mid-continent high Btu gas" o r .  i n t d  

"mid-continent l iquids '"  o r  t o  " d i r e c t  coa l  consumption," f o r  example, by 

t h e  u t i l i t y  s e c t o r ,  and s o  on. 

The f u e l s  a r e  then t r anspor t ed  through t h e  network. 

Now, i n  summary, I s h a l l  say t h a t  t h e r e  i s  noth ing  very innovat ive  

about t h e  network approach. Exact ly t h e  same d e s c r i p t i o n  of t h e  mid-range 

model can be made because, i n  f a c t ,  t h e r e  i s  an a c t u a l  network s t r u c t u r e  

behind a l l  energy models. 

The d i f f e r e n c e  he re  i s  t h a t  i t  i s  more e x p l i c i t ,  and I hope you can 

r e l a t e  r a t h q r  more c l o s e l y  t o  i t  than t o  a conveni ional  d e s c r i p t i o n .  

Now, l e t  me t a l k  b r i e f l y  about one of t h e  s imula t ion  modules t h a t  

occur  i n s i d e  t h a t  s e c t o r  and g ive  t h e  c h a r a c t e r i s t i C s  of i t . .  I t  so ives  

t h e  l o c a l  problem of planning opt imal  capacLty over a 50 year  time horizon.  

(See Exhib i t  5 .2)  

What kinds of dec i s ions  should one make knowing what t he  50 year  f u t u r e  

i s  going t o  be, given t h a t  you have demands and f u e l  t h a t  you a r e  purchasing 

a t ,  a c e r t a i n  p r i c e .  
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1t ' s  a  problem which can be solved i n  many ways. The technique we've 

used is  a n  approximation t o  opt imal  capac i ty  planning.  

I n s i d e  t h e  capac i ty  planning d e c i s i o n  i s  an e x p l i c i t  t rea tment  of 
\ 

t h e  f i n a n c i a l  dec i s ions  which have t o  be  made i n  determining t h e  c a p i t a l  

s t ock ;  capac i ty  v in t ag ing  ( t h e  f a c t  t h a t  you have 50 yea r s  of capac i ty  

t h a t  you ' re  keeping t r a c k  o f ,  and r e t i r e ) ;  e f f i c i e n c y  improvements ( t h e  

f a c t  t h a t  a s  you go forward over  t h e  50 y e a r s ,  t h e r e  a r e  va r ious  k inds  of 

t-echnolbgy improvements) ; c a p i t a l  investments  (each new investment may be  

cheaper ) ;  and so  on. 

A l l  of t h e s e  a r e  v a r i a b l e s  t h a t  we would l i k e  t o  keep t r a c k  of i n  

doing a long-term modeling c a l c u l a t i o n .  

F i n a l l y ,  y e t  another  t h i n g  I should p o i n t  ou t :  i t ' s  . . very easy t o  

redraw t h e  network and p lug  i n  a  new module i f  we .donl t  l i k e  t h e  one w e  . 

have. .And, i n  f a c t ,  w e  a r e  r a p i d l y  producing a  l i b r a r y  of  t h e s e  th ings .  

. Although i t  looks l i k e  w'e ha_ve only fou r  b a s i c  t ypes ,  I t h i n k  we have 

ready two dozen o r  s o  d i f f e r e n t  ve r s ions  of t h e  f o u r  t ypes ,  a s  we make' 

v a r i a t i o n s  on them t o  r ep re sen t  d i f f e r e n t  problems. 

Now, be fo re  I go i n t o  t h e  a c t u a l  r e s u l t s .  I w i l l  make t h e  p o i n t  . 

t h a t  demand' is  t h e  most important  a spec t  of t h e  long-term p r o j e c t i o n  problem. 

A s  f a r  a s  I can make o u t ,  t h e r e  seems t o  be  no supply problem whatso-, 

eve r  i n  t h e  long term. There a r e  many ways i n  which w e  can ,produce  energy; 

t h e  ques t i on  is :  j u s t  which ways can we afford.? 

Thus, the r e a l  problem is modeling demand, t o  f i g u r e  ou t  what i t  i s  

we do need. I t ' s  very  important t h a t  w e  g e t  t h e  l e v e l ,  a t  l e a s t  t h e  range 

of r e l a t i v e  l e v e l s  r i g h t ,  because, presumably, i f  t h e  ranges a r e  low enough, 

maybe w e ' l l  make do w i t h  j u s t  t h e  o i l  and gas  t h a t  w e  have i n  t h e  ground. 



I f  t h e  range is  h igh  enough, we've go t  t o  do something a l i t t l e  more 

imagina t ive .  I f  i t ' s  ve ry  h igh  indeed,  fhen a l l  of t h e  b e l l s  and w h i s t l e s  

t h a t  DOE i s  suppor t i ng  r e a l l y  have t o  be  plugged. I f  i t ' s  q u i t e  medium, 

then w e  don ' t  need h a l f  t h e  t h i n g s  t h a t  we ' re  i n v e s t i n g  i n .  

So t h e  demand i s  r e a l l y  t h e  key i n  long-term f o r e c a s t i n g .  And, i n  my 

op in ion , ,we  r e a l l y  do n o t  pu t  enough emphasis on i t .  

Let  me  j u s c  show a range of r e s u l t s .  

(See Figure  5.5) 

First of alJ., t h i s  wao t h e  f i r s t  t h e  w e  had eve r  run t h i a  model. 
/ 

It was d e l i v e r e d  i n  November 1978. 

We f i n a l l y  e s t a b l i s h e d  a d a t a  base q u i t e  l a t e ,  perhaps by about 

February o r  March 1979, and go t  s a t i s f a c t o r y  r e s u l t s  j u s t  i n  time t o  make 

t h e  p r e s s  i n  A p r i l  1979. 

A s  p a r t  of t h e  e x e r c i s e ,  w e  a l s o  managed t o  run f o u r  o the r  m n d ~ l s  i n  
\ 

t h e  p roces s ,  and t o  conduct a forum i n  which f i v e  models were compared 

w i t h  t h e  same b a s i c  assumptions,  The steted purpose of t h i s  was cu show 

t h a t  t h e r e  is  q u i t e  a range of u n c e r t a i n t y  due p r i n c i p a l l y  t o  t h e  f a c t  

t h a t  d i ' f fe ren t  modelers a r e  involved doing t h e  f o r e c a s t i n g .  Even wi th  t he  

same b a s i c  assumptions they  w i l l  g e t  d i f f e r e n t  results. 

Another, perhaps i m p l i c i t  b e n e f i t  of t h i s ,  i s  i t  shows t h a t  LEAP pro- 

duced- 'broadly comparable r e s u l t s  t o  t h e  o t h e r  models and t h e  gene ra l  fore-  

c a s t s  are a l l  about t h e  same, e . g . , , i f  w e  t ake  t h e  year  2000, what w e  have 

on t h e  s l i d e  is  a comparison between models. Model one is  a combination 

of 'Brookhaven and t h e  Dale Jorgenson Assoc ia tes  macro model. Model number 

two (ETA/IUCRO) is  a much s m a l l e r ,  much more compact model. Model t h r e e  

( F o s s i l  11)  was born a t  Dartmouth and adopted by Roger Nai l1  i n  D O E / P O ~ ~ C ~ .  
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Model f o u r  is t h e  LEAP model and model f i v e  i s  t h e  P i l o t  model ( a  second 

gene ra t i on ,  d e t a i l e d  energy-economy model based on t h e  o r i g i n a l  P i l o t  

model developed by P ro fe s so r  George Danzig). 

. D i f f e r e n t  models g ive  d i f f e r e n t  r e s u l t s .  The r e s u l t s  a r e  a l l  more 

o r  l e s s  t h e  same i n  terms of o v e r a l l  l e v e l  i n  t h e  year  2000, t h e  key 
, .... 

l e v e l .  I n  t h e  year  2020, they s t a r t  t o  d iverge .  L e t ' s  look p a r t i c u l a r l y  

a t  t h e  LEAP r e s u l t s .  

(See F igure  5 .6)  

Fnr t h ~  jrears 2000, 2010, 2020, wllaL t h e s e  show i s  t h e  d i f f e r e n c e  

between supply and demand. Supply i s  what we pu t  i n t o  t h e  system; demand 

i s  t h e  a c t u a l  energy t h a t  we measure being consumed. I t ' s  n o t  s e r v i c e  
. .. 

demand. Serv ice  d e m a n d i s  way down he re .  Again, s e r v i c e  demand i s  t h e  

a c t u a l  u s e f u l  energy s e r v i c e  we de r ive .  

Now, you can s e e  ( i f  I can r e c o n s t r u c t  t h i s )  t h a t  t h e r e  i s  a  s t e a d i l y  
- .. 

i n c r e a s i n g  component of c o a l  a l l  t h e  way through. The e l e c t r i c a l  component 

i n c r e a s e s  s t e a d i l y  t h ro t~ghou t ,  and t h e  o i l  and gas  sector stayR remarkably 

c o n s t a n t ,  which makes you t h i n k  t h a t  maybe we're  n o t  going t o  run o u t  of 

o i l  and gas  a f t e r  a l l !  However, i n  a  few more s l i d e s ,  I ' l l  show you where 

t h e  o i l  and gas  comes from and' i t s  coa l .  

(See F igure  5 . 7 )  . 

The next  s l i d e  shows t h e  fou r  s e c t o r s  : r e s i d e n t i a l ,  commercial, 

. i n d u s t r i a l ,  and t r a n s p o r t a t i o n .  Everybody wor r i e s  from a  s o l a r  p o i n t  of 

view about  the  r e s i d e n t i a l  s e c t o r .  T h a t ' s  t h e  t o p  l e f t  p a r t  of t h e  s l i d e .  

It r e p r e s e n t s  a peak of about  1 2  quads, which according t o  our  f o r e c a s t  

occu r s  s h o r t l y  be fo re  t h e  y e a r  2000. Commercial demand rises s t e a d i l y  t o  

1 0  quads by the  year  2020, bu t  t h e  growth is  n o t  very high.  
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Transportation is steady at about 25 quads. But industrial demand 

rises steadily from about 25 quads to something like 70 by the year 2020. 

As you can see, the action really is in industrial demand. 

Now, one may ask: where are renewable resources going'to play their 

principal role? Well, it's probably.-g6ing to be in residential demand and, 

clearly, ,it's going to be The real energy growth is in industrial. 

demand where solar technologies may have least effect. That's even allowing 

for the very heroic kinds of assumptions we had to make to cut it down to 

70 quads. 

If you look at some of the other forecasts, you'll find that the 

growth really is in industrial demand. The 200 quad type ERDA.forecasts 

were all in industrial. 

I think I have time to summarize the kinds of changes we made in the 

demand structure to get this kind of a, pattern. I will do that very quickly. ' 

Residential, we assumed there was increasing thermal integrity, that 

there was increasing penetration of technologies like heat pumps. The heat 

pump. is probably the most innovative technology that we know now that 
, . 

actually works. - '  

In the transportation sector; we assumed that the rising demand for 

auto transportation vehicle miles would taper off to something like the 

population growth, and that the fleet average fuel standards would rise 

to something like 35 mpg by the year 2020. This may be low, but it is a 

fleet average, remember, even though Volkswagon is talking about 80 miles 

per gallon for diesels, not everyone will buy them. 

The commercial sector we assume would grow pretty well with the GNP. 
, . . . 

. . 

Industrial, we slackened off very dramatically over the 50 years assuming 

.a 50% .reduction in requirements' per' unit GNP. 



. . 

Let  me now show you very  b r i e f l y  where t h e  energy comes from. 
a 

(See F igure  5.7) 

T O '  s t a r t  wi th ,  on t h e  e l e c t r i c a l  s i d e ,  w i th  t h e  d a t a  w e  had, coa l  

and nuc lea r  dominate e l e c t r i c a l  generat ion.  The ques t ion  a s  t o  whether 

i t ' s  c o a l  o r  nuc lea r ,depends  very  much on uranium p r i c i n g  o r  whether we 

want c o a l  o r  n u c l e a r  t o  be allowed t o  grow t h a t  much. - 
We r e a l l y  d id  n o t  pu t  any c o n s t r a i n t s  on c o a l  o r  nuc lea r  a t  a l l .  

Uranium resource  curves were.perhaps a l i t t . l e  f l a t ,  and hence t h e  uranium 

growth--the nuc lea r  ,component is  q u i t e . h i g h .  

(See F i g u r e .  5.8) 

I t ' s  . i n t e r e s t i n g  t o  s e e  how f a r  we b e n t  up the '  U. S. resource  ' curves 

of marginal  c o s t  ve r sus  commitment. This  graph i s  r a t h e r  c r y p t i c .  It 

shows how f a r  we committed t h e  resources  we know e x i s t  i n , t he :U .S .  The 

* 
t r i a n g l e s  on t h e  s l i d e  say  t h a t  by the year 2020 we had t h a t  much of t h e  

r e se rves  i n  product ion  (not  t h a t  we had 'produced i t ) .  

As 'you can aee c o a l  is s t i l l  yr&LLy  f a ,  and we were no= q u i r e  zo 

t h e  3000 quad leve l , ,  committed t o  mines. 

Uranium.is  s t a r t i n g  t o  be more expensive--we t h i n k  perhaps i t  should 

rise much quicker--whereas o i l  and gas were g e t t i n g  p r e t t y  w e l l  up t h e  

' 

supply curve due t o  depiction. 
? 

The p e c u l i a r  s h a l e  !curve al lows f o r  t h e  f a c t  t h a t  s h a l e  i n i t i a l l y  

might be cheaper bu t ,  if we have t o  start d e l i v e r i n g  water  t o  i t ,  then 

i t ' s  a b i t  more expensive. o therwise ,  i t  would be  q u i t e  f l a t . ,  Thus t h i s  

g r a p h  i n d i c a t e s . t h a t  l e v e l s  of resources  w i l l  be  committed by t h e  year  
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Now I w i l l  f l i p  s t r a i g h t  t o  where l iquids--gas and l i q u i d s  come from. 

( F i g u r e  5.9) 

A s  t o  gas ,  t h e  s h a r e s  of gas s t a y  p r e t t y  cons tan t  beyond t h e  year  

2000. The reason is  t h a t  c o a l  produces s y n t h e t i c  gas ,  b a s i c a l l y  high Btu 

bas .  ' 

. Conventional gas drops of f  f a i r l y  r a p i d l y  beyond t h e  year  1990--2000, 

d e s p i t e  a component from enhanced, Alaskan and imports.  

(The s i d e  b a r  l i n e s  represent  t h e  corresponding mid-range f o r e c a s t ,  and 

I pu t  t h i s  up. i n  p a r t ,  t o  j ng  yo1.i t o  ask quest iono as t o  why t h e r e  i s  a 

d i f f e r e n c e . )  

S imi l a r ly ,  i n  o i l ,  even though t o t a l  oil product ion i s  p r e t t y  cons tan t  

beyond t h e  yea r  1990, i t ' s  r e a l l y  picked up by s y n t h e t i c s .  

( F i g u r e  5.1.0) 

Imports s t a r t  t o  t r a i l  o f f  beyond t h e  year  2000, and convent ional  o i l ,  

a s  we know i t ,  i s  p r e t t y  we l l  dropping o f f .  

Shale,  Alaska,enhanced recovery,  imports ,  and s y n t h e t i c s  a r e  keepfsg 

i t  up t o  those l e v e l s .  C lea r ly ,  what we a r e  see ing  he re  i s  t h e  t r a n s i t i o n ,  

perhaps,  from t h e  o i l  and gas age i n t o  t h e  c o a l  age. 

But t h e r e  i s  s t i l l  o i l  and gas consumption. The supply s i d e  i s  

changing, bu t  n o t . t h e  demand s i d e .  

And I'm going t o  s t o p  r i g h t  t he re .  " 

DR. ALT; Thank you, John. 

We would now l i k e  t o  t u rn  t o  the  non-EIA s e c t o r  f o r  responses t o  John's  

comments. The f i r s t  person we have i n v i t e d  aiong t h e s e  3 i n e s  i s  D r .  Kenneth 

Hoffman, who i s  Senior Vice Pres iden t  f o r  Energy and Environment w i t h  Math- 

tzch ,  Incorporated.  
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DR. HOFFMAN: I ' d  l i k e  t o  remind people t h a t  t h e  long-term chapter  i n  t h e  
. . 

Annual .Report was about 24  pages; t h e  t h r u s t  of my comments w i l l - b e  t o  

i n d i c a t e  why i t  should be increased- ' to. .  about 50 'pages,-SnU'the next  r epo r t .  . 

I ' m  no t  recommending a '  s i m i l a r  expansion i n  t he  r e s t  of t h e  r e p o r t ;  t he  

long-term s e c t i o n  should g e t  about 20 t o  25 percent  of t h e  t o t a l  r epo r t .  

It i s  c l e a r l y  necessary,  however d i f f i c u l t  , t o  do long-range a n a l y s i s .  

It is  very important t o  have some e x p l i c i t  percept ion  and e x p l i c a t i o n  of 

t h e  f u t u r e .  a s  .a b a s i s  f o r  R&D planning,  a s  a  b a s i s  f o r  long-range po l i cy ,  

and, i n  p a r t i c u l a r ,  t o  examine t h e  ex t en t  t o  which our  near  and midterm 

p o l i c i e s  a r e  "locking" us  i n  f o r  t h e  long term. I th ink  t h e  l a t t e r  . , 

ques t ion  is  a good one t o  ask  about any pol icy :  . i n  so lv ing  some immediate 

problem o r  midterm.problem, a r e  we gaining more f l e x i b i l i t y  o r  a r e  we 

making t h e  system l e s s  f l e x i b l e  f o r  t he  long run? I n  any case ,  .dec is ions  

a r e  going t o  be .  made based on some' i m p l i c i t  view of t h e  f u t u r e ,  and I t h i n k  

i t ' s  a  very hea l thy  th ing  t o  make these  assumptions, percept ions ,  and 
' I  

viewpoints as' e x p l i c i t  a s  p o s s i b l e  s o  t h a t  they can be  reviewed and audi ted  

by groups such a s  t h i s ,  and by o t h e r s  who might ques t ion  . t he  kind' of p o l i c i e s  . 

t h a t  a r e  made on t h e  b a s i s  of such a n a l y s i s .  

I 'would f i r s t  l i k e  to 'compliment E I A  on i t s  out reach  and i t s  involve- 

ment. of a  wide a n a l y t i c a l  corgnunity i n  l o n g t e r m  ana lys i s .  I recognize t h a t  

i t  i s  d i f i i c u l t  t o  involve  e x t e r n a l  groups i n  short- term and midterm ana lys i s ;  

which tend t o  be more po l i cy - sens i t i ve .  But,  I th ink  i t ' s  a  very hea l thy  
j 

t h ing  t o  do i n  long-range ana lys i s .  There is  a l o t  of a n a l y t i c a l  c a p a b i l i t y  

and a  l o t  of a l t e r n a t i v e  views and percept ions  i n  u n i v e r s i t i e s ,  l a b o r a t o r i e s ,  

and indus t ry .  . I recommend t h a t  E I A  cont inue t h e  approach they have used i n  

t h e i r  first two r e p o r t s  of t r y i n g  to brPng some of t h i o  th inking  i n t o  the  

. annual r epo r t .  



A s  I understand t h e  l o g i c  of t h e  e a r l i e r  r e p o r t s ,  t h e  previous annual  

r e p o r t  r e a l l y  looked a t  a  survey of a v a i l a b l e  f o r e c a s t s  t h a t  had been done 

under very  d i f f e r e n t  assumptions and r epo r t ed  o n , t h o s e  a s  long-term fore-  

c a s t s .  I n  t h e  c u r r e n t  r e p o r t ,  more of an  at tempt  was made t o  pu t  those  

-models .and  a n a l y t i c a l  approaches on a  common b a s i s  by d e f i n i n g  a  base s e t  

of assumptions and key v a r i a b l e s .  I th ink  t h a t  was a  very  good second ' s t e p  

t o  g e t  a view of how the  long-term p r o j e c t i o n s  might vary  a s  a  func t ion  of 

t h e  model. It was i n t e r e s t i n g ,  t h a t  D r .  Pearson r e f e r r e d  t o  i t  a s  a  func t ion  
6 

of t h e  .modeler rather than  t h e  model; I th ink  t h a t  t 'here i s  probably a  l o t  

of t r u t h  t o  t h a t ,  bu t  I ' l l  speak t o  t h i s  po in t  more as a  func t ion  of model. 

I t h i n k  t h a t  t h e  l o g i c  of t h e  a n a l y t i c a l  approach used i n  t h e  c u r r e n t  

r e p o r t  was sound, and I t h i n k  t h e  o b j e c t i v e s  were achieved.  I th ink  we 

now have a b e t t e r  understanding of how t h e  r e s u l t s  ob ta ined  us ing  these  

techniques  t h a t  a t tempt  t h i s  very  d i f f i cu l t - -p robab ly  impossible--job of 

fo re see ing  t h e  f u t u r e ,  can be expla ined  a s  func t ions  of  t h e  model, modeler, 

and  d r i v i n g  v a r i a b l e s .  

The a n a l y t i c a l  methods used r e f l e c t  a proper  balance between approaches 

t h a t  can employ eng inee r ing  judgment and approaches employing economics. t h a t  

r e a l l y  govern t h e  behavior  o f '  consumer markets.  With t h e  a d d i t i o n  of t h e  

r e s t r a i n t s  of r e g u l a t i o n s ,  s t anda rds ,  and t echno log ica l  change t h a t  can be  

represen ted  e x p l i c i t l y ,  t h e  methods r ep re sen t  t h e  c u r r e n t  s ta te -of - the-ar t .  

I n  t h e  a n a l y s i s  of long-run energy supply and demand, w e  a r e  t a l k i n g  about 

something very d i f f e r e n t  from, s ay  t he  defenge and space programs where 

government could dec ide  t o  deploy a  system' and i s  i t s  own customer f o r  t h a t  

system. Demand a n a l y s i s  i s  f a i r l y  easy under such circumstances.  



In the case of energy we hive a more complicated economy involving 

many consumer decisions and we've got to deal with that complexity through , 

* 
econometric and economic analysis. ' 

In my comments I would now like to concentrate on the next steps in 
-. 

this kind of analysis 'and address the question of what would be reasonablre 

to do the next time around. I believe very strongly in the need to 
I 

address a wider range.of uncertainties which in the long run are very 

large. There is a wide range of opinion about the. course of future events, 

and I think we need to recognize these uncertainties more explicitly as 

the appropriate next step, having accomplished what has been accomplished 

in the first two reports. One of the motivations for this.relates to some 

of the statements that were made about these point forecasts being base 

cases for policy analysis. I feel somewhat uncomfortable with these base 

cases because they all look too good. They look too acceptable, and 

almost any alternate policy you come in with is probably going to have a 
. . 

negative effect compared with these artificial base cases. Such cases, 

incorporating a number of optimistic assumptions, always look pretty good 
I I 

compared to any other case you.want to look at. I think there is a need 

to have available a base case that has the kind of problems, curtailments, 

discontinuities, and disequilibriums built in,that we know will occur and 

that will adversely affect the .energy system. In long-term analysis, it's 

necessary KO p0rLidy sueh a case as the h a ~ e  case. 

Now let me go into more detail about some of the uncertainties that 

must be addressed and some ways of dealing with them. 

First, I would like to start with what I would categorize as political 

uncertainties. Tt appears that the supply of oil in world markets is 

going to be dominated more by political an2 national decisions than by , 



. . 

equ i l i b r ium economics over  t h e  long term and, probably, over t h e  inidterm 

a s  wel l .  More and more, t h e  OPEC discuss ions  a r e  i n  terms of product ion 
' 

l e v e l s  a long  wi th  p r i c e s .  A t  t imes i t  seems l i k e  t h e y ' r e  searching  f o r  

a  p r i c e  a t  which world o i l  consumption w i l l  l e v e l  of f  and maybe even 

\ decline's b i t .  Perhaps .a s t a r t i n g  po in t  f o r  a n a l y s i s  of t h e s e  r e l a t i o n -  

s h i p s  i s  t o  view a q u a n t i t y  of world o i l  product ion a s  a  base  l i n e .  . + a t  
-. 

i f  OPEC behavior w e r e . t o  l i m i t  product ion t o  such a l e v e l ?  What p r i c e s  . 

would i t  t ake  t o  come t o  equ i l i b r ium i n  world markets? The r e p o r t  now 

incl i ides  a cage t h a t  comes out a t  about 0 lullPian b a r r e l s  a  day 'imports, 

and i s  f a i r l y  l e v e l  over t h e  long-term horizon.  How about adding a case 

t h a t  might l ook  a t '  a  reduct ion  of ;the U.S .  sha re  t o  something l i k e  4 m i l -  

l i o n  o r  5 m i l l i o n  b a r r e l s  a  day? What k ind  of p r i c e s  and a l t e r n a t i v e  

technologies  would t h a t  take?  

Another s e t  of u n c e r t a i n t i e s  that. I th ink  ohould be expl-d.-in more 

d e t a i l  a r e  t h e  economic u n c e r t a i n t i e s .  With regard t o  t h e  ques t ion  real 

ve r sus  c u r r e n t  d o l l a r  accounting,  I ag ree  wi th  t h e  response t h a t  they are 

equ iva l en t  f o r  a n a l y t i c a l  purposes,  bu t  I th ink  one should look more 

c a r e f u l l y  a t  d i f f e r e n t i a l  i n f l a t i o n  r a t e s .  We know, f o r  i n s t ance ,  t h a t  
. . 

' over  .a 10 ,year perb'od c a p i t a l  c o s t s  i n f l a t e d  ' f a s t e r  than  t h e  Conaumer 

P r i c e  Index. Now, w h e t h e r . t h i s  was due t o  a  d e c l i n e  i n  l abo r  p r o d u c t i v i t y .  ' 

i n  t h e  c a p i t a l . i n t e n s i v e  i n d u s t r i e s  o r  some o t h e r  reason,  I th ink  t h a t  the 

growth rates may be  q u i t e  d i f f e r e n t  among t h e  c o s t s  of energy, m a t e r i a l s ,  

and l a b o r .  To assume t h a t  a l l  of t h e s e  a r e  going , to .  grow uniformly i n  t h e  

f u t u r e  is  probably a  dangerous and i n c o r r e c t  assumption. So we should 

exp lo re  more c a r e f u l l y  t h e  e f f e c t s  of d i f f e r e n t i a l  in£  l a t i o n  . r akes  &ong . 

c a p i t a l ,  l abo r ,  energy a n d . m a t e r i a l s .  



.Also,  i n  t h e  c o n t e x t  of economic uncertaint-iKs,  I would l i k e  t o  

r e t u r n  t o  t h e  p r o j e c t i o n  f o r  i n d u s t r y  consumption of energy.  There  was 

g r e a t  agreement on t h i s  i n  some of t h e  p r e v i o u s  d i s c u s s i o n s ,  and I g u e s s  

t h e  f a c t  t h a t  t h e r e  i s  such agreement might g i v e  cause  f o r  more concern.  
. , 

' Given t h e  growth r a t e s  i n  some of t h e  o t h e r  consuming s e c t o r s ,  I am v e r y  

- uncomfortable  i n  look ing  a t  t h e  i n d u s t r y  s e c t o r  account ing  f o r  about  80 

p e r c e n t  of t h e  growth i n  energy consumption over  t h e  n e x t  20 o r  30 y e a r s .  

I have always h e a r d  t h a t  i n d u s t r y  i s  much more r e s p o n s i v e  t o  l i f e  c y c l e  

c o s t i n g ,  p r i c e  e f f e c t s ,  and a l l  o f . t h a t ,  t h a n  t h e  r e s t  of t h e  economy. 

One e x p l a n a t i o n  f o r  t h e  h i g h e r  growth r a t e  f o r  energy use  i n  i n d u s t r y  is  

t h a t  t h e  0the.r  s e c t o r s ,  such a s  t h e  hous ing  and automotive  s e c t o r s ,  a r e  

coming under s t a n d a r d s  and ' r e g u l a t i o n s  t h a t  w i l l  e n f o r c e  c o n s e r v a t i o n .  

I would h a t e  t o  s e e  such a n  e x p l a n a t i o n  used a s  an.argument  f o r  extend-  

i n g  s t a n d a r d s  and r e g u l a t i o n  t o  t h i s  one s e c t o r ,  t h a t  i s p r o j e c t e d  t o  
\ 

grow more rap id ly -  because  i t  i s  n o t  s u b j e c t  t o  t h e  s t a n d a r d s  t h a t  o t h e r  

s e c t o r s  a r e .  

I ' m  a f r a i d  t h a t  what i s  b u i l t  i n t o  t h o s e  f o r e c a s t s  i s  k i n d  o f  a per-  

c e p t i o n  of b u s i n e s s  i s  u s u a l  i n  t h e  growth of each o f  t h e  i n d u s t r y  sec to rs - -  

and I d o n ' t  know.whether we can e x p e c t  t h e  same k i n d  of growth i n  b a s i c  

m e t a l s  and chemica l s ,  t h a t  we've had o v e r  t h e  p a s t  1 0  o r  1 5  y e a r s .  

F u r t h e r ,  we need a b e t t e r  unders tand ing  of how t h e  s e r v i c e  s e c t o r  

comes i n  and consumes energy.  Is i t  more energy i n t e n s i v e  o r  l e s s  energy 

i n t e n s i v e ?  I expec t  t h a t  i t ' s  probab ly  o f  a d i f f e r e n t . c h a r a c t e r  t h a t  

might be more l i k e  t h e  commercial s e c t o r .  I d o n ' t  know what t h e  answers  

t o  t h e s e  q u e s t i o n s  a r e ,  b u t  I know t h a t  t h e y  can have a s i g n i f i c a n t  impact 

on t h e s e  p r o j e c t i o n s ,  p a r t i c u l a r k y  dn t h e  i n d u s t r i a l  a r e a  t h a t  seems t o  

account  f o r  most of t h e  growth. 



I don't believe that we can come down to the level proposed by the 

Council on Environmenta1,Quality of 80 quads or 60 quads. I think some 

numbers like that were thrown out. I don't beleve that estimate any more 

than I believe that industry is going to account for 80 percent of the 

energy growth between now and the year 2000. 

A considerable amount of additional work needs to be done on the demand 

side, and this applies to midterm modeling as well in the industry sectors. 

I also worry about the competition faced by some of the energy-intensive 

American industries with cheap hydro power fn, say, Brazil, and with cheap 

natural gas and oil in the Piideast. How are these industrial activities 

going to shift? We've seen TVA and Bonneville are raising rates rapidly 

for aluminum plants in the U.S. "f've heard where some plants have been 

canceled because it,was anticipated that the utility rates were going to be 

too high or electric power was not going to be available. We need to look 

at the possible shifts in the consumption patterns of industry in a global 

contexc. This would provide a good link between some of the long-term 
. . -. - . . . 

analyses and some of the international analyses that are performed in EIA. 

The third category of uncertainties and surprises-that I think ought to 

be deait with more explicitly in the next round of analysie.fall into the 

technological category. I think that.we have a pretty good view of how 

shale, oil, and coal liquefaction plants will look. If you look at coal 

liquefaction technology, even if you could develop some new technology that 

would do the liquefaction process in something the size of a thimble, you 

wouldn't have that significant.an effect on the price of the overall plant. 

You're dealing with a plant that is handling a lot of solids..,The cost 

is dominated by the materials handling problems and the waste disposal 

problems, and it is fairly insensitive to technological change in the actual 

chemical donversion process itself. 
166 



I t h i n k  t h e  a r e a s  we don ' t  r e a l l y  understand a r e  i n  t h e  category of 

end use technologies ,  and i n  p a r t i c u l a r  t h e  app ropr i a t e  s c a l e  of end use 

technologies  o r  t h e  app ropr i a t e  degree of c e n t r a l i z a t i o n  o r  d e c e n t r a l i z a t i o n  

of t h e  energy system. I th ink  i t  i s  probably b e t t e r  t o  address  t h i s  s c a l e  

ques t ion  not  i n  terms of t h e  hard ve r sus  s o f t  pa th  which is f raught  wi th  

s o c i a l  arguments, b u t ' r a t h e r  a s  a func t ion  of populat ion dens i ty . .  We s t i l l  

have a  l a r g e  f r a c t i o n  of people i n  urban a r e a s  a n d ' i t ' s  going t o  be very 

hard t o  use  a  l o t  of t h e  biomass and s o l a r  conversion schemes i n  t hese  

reg ions  of h igh  popula t ion  dens i ty .  They a r e  more 'adaptab le  t o  rural--pos- 

s iblysuburban--regions of lower dens i ty .  This  i s  a  dimension of r e g i o n a l i t y  

t h a t  needs t o  be brought more d i r e c t l y  i n t o  t h e  a n a l y s i s .  A very  good job 

is  done on r eg iona l  d e t a i l  and we know t h a t  t h e  supply of f u e l s  and t h e  pos- 

s i b i l i t i e s  f o r  s o l a r  energy a r e  very region-dependent. But, I th ink  we have 

t o  look a t  t h i s  o t h e r  dimension, p a r t i c u l a r l y ,  t h e  ,dimension of popula t ion  

d e n s i t y  and . the  urban-rural  s p l i t .  

It seems t o  me t h a t  t h e r e  w i l l  be  d i f f i c u l t i e s  i n  s i t i n g  l a r g e ,  c e n t r a l  

e l e c - t r i c  p l a n t s  i n  t h e  urban a reas .  This  means t h a t  t h e r e  is  going t o  b e . a  

g r e a t  demand f o r  c l ean  f u e l s ,  l i q u i d  o r  gaseous, i n  urban a reas .  

One p o s s i b l e  answer t o  t h i s  problem i s ' n a t u r a 1 , g a s .  I don' t  f e e l  com- 

f o r t a b l e  wi th  t h e  long-run supply curve f o r  n a t u r a l  gas o r  t h e  way t h e  pro- 

j e c t i o n s  show n a t u r a l  gas going. This  i s  an ' impor tan t  a r e a  t h a t  i s  s u b j e c t  

t o  l a r g e  unce r t a in ty .  I don ' t  t h ink  t h a t  t h e  e s t ima te s  r e f l e c t  t he  possi-  

b i l i t i e s  f o r  e i t h e r  deep convent ional  gas o r  non-conventional gas.  1n :any  

event ,  i f  we ' re  looking f o r  t echno log ica l  change.and s u r p r i s e s  t h a t  would 

have a s i g n i f i c a n t  e f f e c t  on t h e  way t h e  energy system looks and might 

d a d o p ,  I th ink  t h e  gas ques t ion  i s . a  very  impottant  one t o  look a t .  I ' v e  

done some c a l c u l a t i o n s ,  and i t  looks a s  i f  gas  would be .a very &able  energy 



s o u r c e .  f a r -u rba i l  a r e a s  u i X r i g  ' co-generaff'on, where you cari exp ' lo i t  both '  t h e  
'- 

h e a t  and t h e  power from t h a t  gas .  I n  New York C i ty  i t  competes q u i t e  w e l l  

w i t h  c e n t r a l  s t a t i o n  e l e c t r i c a l  power a t  an average of 12  c e n w  a k i l ,  .$st 

hour.  

The major ques t ion  is: how much gas could we have a t  $7  a m i l l i o n  Btu 

o r  a t  about t h e  c u r r e n t  de l ive red  p r i c e  of d i s t i l l a t e  o i l .  There a r e  some 

people who th ink  we might have a l l  t h e  gas t h a t  we can e f f e c t i v e l y  use a t  

t h i s  p r i c e .  It would be most i n t e r e s t i n g  t o  look a t  a more o p t i m i s t i c  

p i c t u r e  on the  supply of n a t u r a l  gas a t  p r i c e s  l i k e  $6 and $7 per  m i l l i o n  

Btu. Such an assumption would have a profound e f f e c t  on urban use  p a t t e r n s ,  

so aga in  I would recommend t h a t  a c l o s e r  look be  taken a t  those urban- 

suburban-rural  popula t ion  d e n s i t y  s p l i t s  and a t  t h e  app ropr i a t e  s c a l e  

technologies  i n  each of t h e s e  regions.  

Other technologica l  sbrprises t h a t  could have a tremendous e f f e c t  on t h e  

energy map a r e  t h i n g s  l i k e  f u e l  c e l l s  and aluminum-air b a t t e r i e s .  There 

have been some very  promising R&D r e s u l t s  on aluminum-ai.r ,batteries t h a t  

would promise performance equ iva l en t  t o  an i n t e r n a l  combustion engine 

veh ic l e .  With t h e  aluminum-air system, some ana lyses  i n d i c a t e  t h a t  you 

would have t o  d r a i n  t h e  aluminum hydroxide and put  f r e s h  water  i n  about every 

200 m i l e s ,  and change t h e  aluminum p l a t e s  every 1,000 m i l e s .  Now, t h a t ' s  

g e t t i n g  c l o s e r  t o  a v i a b l e  e l e c t r i c a l  v e h i c l e  t h a t  begins  t o  look morc 

c r e d i b l e  as a l a r g e  s c a l e  replacement f o r  v e h i c l e s  ope ra t ing  on l i q u i d  

hydrocarbons. 

F i n a l l y ,  I ' d  l i ke  t o  r a i s e  a ph i lo soph ica l  i s s u e :  I t h i n k  most of t h e  

analysis-- indeed,  t h e  long-term ana lys is - - i s  being done from t h e  p o i n t  of 

view of s imula t ion .  Optimizat ion techniques a r e . b e i n g  used bu t  a r e  heav i ly  



cons t ra ined .  I t h i n k  t h e r e  i s  a need somewhere f o r  a  more normative o r  

p r e s c r i p t i v e  type of ana lys i s .  I t h i n k  t h a t  t h i s  is  s i m i l a r  t o  t h e  message 

I h e a r d D r .  MacKenzie g iv ing  e a r i e r .  There is  something about t h e  normative 

approach o r  op t imiza t ion  approach t h a t  has  a  uniqueness t o  i t  a s  a b a s e l i n e  

case.  It  may no t  provide a  good s imula t ion ,  bu t  a s  an embodiment of how we 

would connec't t h e  p i eces  of t h e '  energy system, t h e  technologies ,  and consump- 

t i o n  l e v e l s  t oge the r  i n  t he  most e f f e c t i v e  way, given some simple o b j e c t i v e s  

o r  complex mul t i -objec t ive  func t ion ,  i t  has  a  uniqueness t o  i t  t h a t  has  appea l  

a s  a - c a s e  f o r  comparison wi th  pol icy-or ien ted  s imula t ions .  It c u t s  through a 

l o t  of o f t e n  ' c o n f l i c t i n g  p d l i c y  assumptions and lets you know where your po l i -  

c i e s  might be moving th ings  r e l a t i v e  t o  t h a t  i d e a l i z e d  normative case.. 

Although not  a  good f o r e c a s t ,  i t  is  a unique embodiment of t h e  information 

t h a t  we have a v a i l a b l e  t o  us  a t a n y  .given point '  i n  t ime, apd I th ink ,  i f  pu t  

f o r t h  and represented  a s  . t h a t '  kind of p r o j e c t i o n ,  would have some value.  

I ' d  l i k e  now t o  c lose  j u s t  wi th  a ' s t o r y  about t h e  dangers of extrapola-  

t i o n ,  i f  I can t ake  j u s t  another  30 seconds. This  s t o r y  d e a l s  wi th  tech- 

nology--the t h r e e  engine a i r c r a f t .  L e t ' s  make i t  an L-1011 r a t h e r  than t h e  

poor o l d  DC-10. 
\ 

This  p l a n e  is  f l y i n g  from Los Angeles t o  Washington and one engine f a i l s  

en route .  The p i l o t  announces t o  t h e  passengers ,  "Well, n o t  t o  worry; t h i s  

p lane  was designed t o , f l y  very we l l  on two engines.  The only problem i s  

t h a t  w e ' l l  ge t  t o  washington about an  hour l a t e r  than we a r e  scheduled." 

The people f e e l  re laxed.  When they g e t  o v e r . S t .  Louis ,  l o  and behold, 

another  engine f a i l s .  

The p i l o t  g e t s  on and says ,  ".Really, don ' t  worry, about t h i e  ; we' can 

maintain a l t i t u d e  on one engine. We can land very  n i ce ly .  But w e ' l l  now be 

tho  hours l a t k  g e t t i n g  i n t o  Washington.". 
' 



" J u s t  then  someone i n  t h e  back, probably an econometrician, p ipes  up and 

s a y s ,  "Oh, my Lord, i f  we l o s t  another  engine,  w e ' l l  be up he re  forever ."  

(Laughter.)  

~ h a A k  you. 

DR. ALT: Thank you, Ken. 

We would now l i k e  , t o  cont inue wi th  t h e  second speaker from t h e  non- 

E I A  s e c t o r ,  and t h a t  js D r ,  David Knapp, who i s  Vice l J res ident  f o r  t he  Energy 

Economics Div is ion  of Chase Manhattan Bank. 

DR. KNAPP: Thank you,Frank. 

I th ink  I would l i k e  t o  s t a r t  out  by looking a t  two genera l  reasons 

why one ca re s  about t h e  1ong.run:  t h e  f t r s t  resoon is that cu r ren t  p r i c e s  of 

d e p l e t a b l e  resources  depend on th ings  t h a t  a r e  going t o  happen a long way 

ou t  i n  t h e  t ime horizon.  

I n  o rde r  t o  be wel'l informed about both t h e  short-term and the  midterm 

s i t u a t i o n  in .  terms o f ' e n e r g y  p r i c e s ,  one has  t o  s eg rega te  out  what is an 

exhaus t ion  r e n t ,  what i s  an underlying monopoly p r o f i t ,  and what i s  t h e  cos t .  

So i t  is  very important  t h a t  t h i s  s t r u c t u r e  be used,  and r e l a t e d  t o  t h e  s h o r t  

term--whatever t h a t  is--.I d i d n ' t  r e a l l y  g e t  a good f l a v o r  f o r  i t  i n  t he  f i v e  

minute p re sen ta t ion  e a r l i e r  today. . 

But obviously wi th  t h e  midterm, t h e r e  f,s a very importanL need t o  improve 

o u r  a b i l i t y  t o  t r a n s l a t e  long-term scena r io  s p e c i f i c a t i o n s  i n t o  a t  l e a s t  a 

view nf o i l  ~ i i c c s  nnd,  Iiimcc i a d i r s s ~ l y - ,  a160 coal:, n a t u r a l  gas and e lec-  

t r i c i t y  p r i c e s  i n  t he  midterm f o r e c a s t ,  The t i m e S t I  t h ink ,  has  ended f o r  

assuming t h a t  o i l  p r i c e s  a r e  going t o  be f l a t .  

The second reason why one c a r e s  about t h e  long term i s  t h a t  c u r r e n t  

r e s e a r c h  and development is going t o  determine t h e  course  of technologies  

which, i n  f a c t ,  w e l r e . u s i n g  t o  differentiate.the'midterm from the long term, 



i.e., technologies which. are not currently in a state of development which 

will allow them to impact energy supply patterns, And it turns out that 

that looks like a 10 to 15 year horizon. Those technologies need to be 

funded in order to come on-line in the year 2000. 

I think this is one of the areas where this model structure can be used 

effectively to inform current.government decision making, and this is not 

being done 'that I know.of, i.e., most of the . . technology specifications that 

are in the long-term model are exogenous. 

Though there are some endogenous market share penetrations and prices, 

there is no endogeneity in the sense of having the ultimate timing and the 

amount of availability and the alternative energy resources dependent on, 
. . 

R&D funding. 
. . 

I 'think that's an area .in the future that our long-term model is going 

to have to deal with. 

I understand that this gets us into an area where EIA1,s responsibilities 

to remain objective and to not be involved directly in policy making may put 

" some bounds on how they go about doing it. , 

.Nevertheless, I think having the long-term .- . capability, there is a major 

reason why we would want to carry it forward. . . 

There is also another associated aspect of the technology penetration. 

That is, lboking backwards from, say, 2050, you know what the right tech- 

nqlogy was. But, looking forward at it from 1980, there are many candidates, 

and this inherent uncertainty about the successfulness of any given technology 

is a very difficult modeling problem. 

The current structure is probably not well equipped to handle that, but 

there are modifications which people should be worrying about to take a 

probabilistic.approach to the success of competing.new technologies. 



It is not true that money spent on the technology that didn't make is 

wasted in the short run because of this underlying probabilistic nature of 

this technology assessment. 

First, the remainder of my remarks are more about the methodology that 

is being used, and I make some suggestions about extensions and changes and 

then deal with a couple of the assumptions. Next, I feel that some things 

were left out of the analysis tha.t I would like. to see analyzed in some 

detail in the future. Third, I will discuss the results briefly. Finally,, 

I will make some suggestions about how the report Fay be made more accessible. 

I agree with the network approach for conducting the long-run models. 

: In fact, I probably would prefer it as a midterm modeling technique, but in 

conjunction with a more detailed representation.' At present, the LP structure 

of the midterm forecasting system does a better job at maintaining the con- 

sistency internally in the'forecasting exercise. 

O l ~ c r  you have used the EP structure enough times with a fairly stable 

set of outputs, a netwo,rk approach tn that set of problcrns can be rnucll luure 

efficient in terms of computing time and analyst time. That is, the network 
a 

approach appears simpler, faster, more modular, and more transportable than 

large LPs and'obviously more than home grown FORTRAN codes which do the . 

same kind of forecasting. . . 

The particular model that came out of the Gulf-SRI exercise is, I think, 

on the frontier of the network apptnach to energy modeling. Thcrc is o us or'^ 

group which is s'lowly developing around it, which includes the LEAP effort at 

DOE. 1t 'also includes TVA, Pennsylvania Power & Light, EPRI, and Chase Man- 

hattan Bank. 

We hope that there will be enough. division of labor in the topics we 

each address so that there is a lot of sharing that goes on in this exercise. 



I ' m  exc i t ed  about t h e  p o s s i b l e  con t r ibu t ion  t h a t  DOE can make-in 

terms of methodological improvements t h a t  I th ink  should be made. 

I th ink  D r .  John Pearson ag rees  w i th  me on s e v e r a l  of t h e s e  method- 

o l o g i c a l  po in ts .  The s t r u c t u r e  has many unspec i f ied  nodes i n  i t  c u r r e n t l y .  

For example, t h e r e  is  a f i n a n c i a l  node wi th  l i nkages  t o  both t h e  producing 

and consuming s e c t o r s .  But, i n t e r e s t  r a t e s  a r e  exogenous i n  t h e  model. 

The flows of funds i n  t h e  c u r r e n t  s t a t e  of t h e  Chase ve r s ion  of t h e  model 

and, I th ink ,  i n  John's  ve r s ion  a r e  now repor ted  out .  So t h e r e . i s  a  l o t  of 

c a p a b i l i t y  t h e r e  t h a t  I ' m  s u r e  w i l l  b e  taken advantage of .  . 

The. -spec i f ic  t h ing  t h a t  I ' m  going to .worry  about i n  working on t h e  

~ a n k ' s  ve r s ion  of t h e  model is  t r y i n g  t o  c l o s e  t h a t  f i n a n c i a l  l o g i c  so t h a t  

i n t e r e s t  r a t e s  a r e  endogenous i n  t h e  model. This  w i l l  be done by determining 

t h e  supply and t h e  demand f o r  equ i ty  and debt ,  us ing  rudimentary p r o j e c t  

type  d e c i s i o n  making based on node l o g i c  f o r  an e l e c t r i c  u t i l i t y  o r  a  

r e f i n e r y  o r  any of t h e  p a r t i c u l a r  cha rac t e r i zed  technologies  i n  t h e  nodes. 

Also, t h e  consumer s e c t o r  i s  c u r r e n t l y  open. Here aga in ,  some form of 

n e o c l a s s i c a l  savings func t ion  can be  s p e c i f i e d  where t h e  wages then dont,t  

j u s t  d i sappear .  Consumers a r e  forced t o  make dec i s ions  on t h e  a l l o c a t i o n  

of t h e i r  incomes between consumption and i.i~vestment. 

This  w i l l  be  t h e  f i r s t  s t e p  i n  c l o s i n g  t h e  energy-economy loop t h a t  we 

a l l  t a l k  about  bu t  which is  very  d i f f i c u l t  t o  do i n  t h e  s t a t e  of t h e  a r t  - 

mid-range s t r u c t u r e  t h a t  r e q u i r e s  running energy models and g e t t i n g  ou tpu t s  

and then  t r y i n g  t o  put  them i n t o  t h e  WPI-05 v a r i a b l e  i n  D R I t s  economic 

model. 

The i n d u s t r i a l  s e c t o r  has  a  very  s i m i l a r  c h a r a c t e r i z a t i o n  where you 

can look a t  t h e  economic behavior of t hose  agen t s  i n t e r f a c i n g  between t h e  

energy-economy and t h e  gene ra l  economy. 



TVA has d isaggrega ted  t h e  i n d u s t r i a l  s e c t o r  and t h i s  should g ive  a 

much b e t t e r  p i c t u r e  o f . t h e  aggrega te  by d e a l i n g  wi th  s p e c i f i c  i n d u s t r i e s .  

One of t h e  b i g  f a i l u r e s ,  I th ink ,  i n  t h e  midterm modeling e f f o r t  t o  

date--or a t  l e a s t  removed one year--is t h a t  t h e  aggrega te  i n d u s t r i a l  s e c t o r  

i s  no t  a very good ca r toon  of t h e  way t h e  world works. It doesn ' t  g e t  ' 

answers which a r e  p a r t i c u l a r l y  compelling. . 

There i s  ev iden t ly  s o  much no i se  , i n  t h e  aggregate d a t a ,  because d i f -  

# f e r e n t  i n d u s t r i e s  a r e  going In d i f f e r e n t  d i r e c t i u n s ,  t h a t  e l a s t i c i t i e s  tend 

t o  be unders ta ted  and responsiveness  i n  t h e  models t h a t  a r e  run  wi th  those  

e l a s t i c i t i e s  tend t o  be  f a i r l y  small .  

This  may be  one of t h e  reasons why we see' long-term, high l c v c l  of 

growth i n  s p i t e  of i nc reas ing  energy p r i c e s  i n  t h e  long-term model. 

Well, one 0 t h e r ; p o i n t t h a t  I would l i k e  t o  make on methodology t h a t  

D r .  John Pearson has a l r e a d y  mentioned: t h a t  i s  t h e  l e a r n i n g  behavior t h a t  

c6uld b e  cha rac t e r i zed  i n  t h e  model. I n  p a r t i c u l a r ,  t h e  u se r  can s e t  a 

parameter t h a t  w i l l  a l low s p e c i f i c a t i o n  of t h e  degree of f o r e s i g h t  01 t h e  

a g e n t s  i n  terms of knowing f u t u r e  p r i ce s .  This  can be va r i ed  between t o t a l  

myopia and p e r f e c t  f o r e s i g h t .  

I th ink  t h a t  t h i s  parameter may be a n  i n t e r e s t i n g  candida te  f o r  an 

econometric e x e r c i s e  based on p a s t  data:  how smart have pooplc been, give11 

t h e  p i c t u r e  of t h e  world t h a t  is i n  t h e  LEAP model, i n  f o r e c a s t i n g  what 

p r i c e s  a r e  gnlng t o  be? 

Which s h o t s  d id  they  miss? Were they  a c t u a l l y  i n  t h e  ca rds  and which 

th ings  should a c t u a l l y  have been a n t i c i p a t e d .  

In  terms of t h e  assumptions t h a t  went i n t o  t h e  model, f i r s t ,  I was a 

l i t t l e  concerned t h a t  t h e  in t , e r f ace  between t h e  mid-range and t h e  long 

range was no t  s t a t e d  c l e a r l y .  The reader  of t h e  r e p o r t  would be more assured  
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if there was a clean interface and the assumptions were.consistent.al1 the 

way through, both in feeding back prices from the610ng-term model toqthe 

midterm and in capital stocks, resources, et cetera, being 'fed forward from 

the midterm model to the long term. 

The second thing that surprised me is that, in the long-term model 

assumptions, fusion is notably absent from:.the list of alternative energy 

sources. This evidently was an explicit'choice. 
. . 

That is an assumption that I think is probably not well-advised, in any 

case, since candidate technologies should all be given a chance. In par- 

ticular, fusion should be looked at carefully. Studies which we are 

involved in at Chase indicate that the experts have much more optimism 

about the prospects for fusion than the DOE schedule would indicate. We 

may not have to wait until 2030. 

I would suggest that fusion be looked at in next year's report. 
1 

Turning to the results, the energy growth in general 1ooks.slightly , 

low'to me. In contrast to Dr. James'MacKenzie, I see less happening in ' 

terms of changes in'lifestyle as well as less penetration of conservation . > 

technologies. But this represents a legitimate difference of opinion. . 

On the other hand, P disagree with oome of the reasons that Dr. Ken Hoffman 

gave in support of his concerns on -residential,versus industrial savings. 

He felt that if the conservation potentia1.i.s there in the residential and 

commercial sectors and it is mandated, that there will be. a fundamental'dif- 

ference between.the homeowner and the industrial producer responses. How- 

ever, if the homeowner saves some energy, he has no incentive to use that 

energy to do something else--keeping his house at 90 degrees in the winter 

because he has a more efficient heater doesnlt.make much sense. 



' The i n d u s t r i a l  s e c t o r ,  on t h e  o t h e r  hand, has ' t h e  o p t i o n  of us ing  t h e  

energy t o  malje more+goods, which it s e l l s  t o  mike bo re  'money. 

So i t  Ts i n ' f a c t  t h e  i n d u s t r i a l  s e c t o r  t h a t  i s  t h e  sponge which i s  
. 

going t o  soak up displaced,  energy. ,Since my v i e w . i s  t h a t  t h e  conserva t ion  

p o t e n t i a l  i n  t h e  r e s i d e n t i a l  s e c t o r  i s  no t  a s  l a r g e  a s  o t h e r s  be l i eve ,  I 

don ' t  s e e  t h i s  happening q u i t e  so  much. 

Thus, I t h i n k  t h e  i n d u s t r i a l  s e c t o r  growth appears  t o  be ove r s t a t ed ,  

and converse ly  I would f o r e c a s t  h igher  energy growth i n  t h e ' r e s i d e n t i a l  

and commercial s e c t o r s ,  e s p e c i a l . 1 ~  t h e  commercial s e c t o r .  I don ' t  s e e  

anywhere near  t h e  l e v e l  of conserva t ion  coming i n  t h e  c o m e r c i a 1  s e c t o r  
- .  

/ 

as i s  s t a t e d  i n  both t h e  midterm and t h e  long-term models. I '  

I ag ree  wi th  Prof .  Clopper Almon on t h a t :  even wi th  conserva t ion ,  

o n e . . s t i l l  should see p o s i t i v e  growth over  t h e  s h o r t  run. I n  t h e  longer  

run,  looking a t  t h e  change i n  t h e  gene ra l  mix of-the economy, t h e  s e r v i c e  

s e c t o r  of t h e  economy i s  probably going t o  grow much f a s t e r  than  t h e  . 

individua-l'  s e c t o r ,  p a r t i c u l a r l y ,  theeheavy manufacturing sey to r .  

Also l lght-xiaf lufactur ing type  a c t i v i t i e s ,  which a r e  a p t  t o  g e t  

inc luded  with t h e  con*ercial s e c t o r ,  a r e  going t o  be v e r i  e l e c t r i c i t y -  ,' 

intens.ive;and hence, i n  terms of g ros s  energy inpu t s ,  w i l l  be 'expanding 

f a i r l y  quickly.  

~ e ~ a r d i n g  t h e  f u e l  mix, I s e e  a l o t  more n a t u r a l  gas  a v a i l a b l e  and 

somewhat l e s s  coa l ,  mainly ' becuase .people don ' t  l i k e  t o  u se  coal. I n  

gene ra l ,  I ' m  much more o p t i m i s t i c  about  t he .  domestic supply p o t e n t i a l .  

I s h a r e  t h a t  w i t h  Ken Hoffman. 

But I don ' t  s e e  t h e s e  as c r i t i c i s m s  of t h e  model, n e c e s s a r i l y .  These 

d i f f e r e n c e s  a r e  b a s i c a l l y  t h e  r e s u l t .  o£ d i f f e r i n g  inpu t  assumptions. This  

i s  a " v e r y  hea l thy  s i g n  s i n c e  w i t h  d i f f e r i n g  assumptions t h e  s t r u c t u r e  ought 



- t o  produce d i f f e r e n t  answers. And, when .we s t a r t  arguing about assumptions, 

r a t h e r  than  arguing about ,what .data base we're using and what p a r t i c u l a r  

f o p  of d i s t r i b u t i v e  l a g  demand func t ion  you a r e  s tuck  wi th ,  then  I th ink  . . 

t h a t  i,s a b i g  s t e p  forward. 

I d i sag ree  s l i g h t l y , w i t h  Ken's s ta tement  t h a t  p o l i t i c s  i n  OPEC may 

dominate t h e  economics. I thin* t h a t  i n  t h e  long run they a r e  t h e  same - 
t h ing ,  and I th ink  t h e  model s t r u c t u r e  and t h e  supply node l o g i c  i n  t h e  

LEAP: model a r e  going t o  he lp  inform 'us about t h i s ,  e s p e c i a l l y  when we hash 

. . ou t  t h e  f i n a n c i a l  charac te ' r iza t ion  i n  t h a t  model a s  . t o  t h e  va lue  of o i l  

- kept  i n  t h e  ground v e r s u s . t h e ' . v a l u e  of o i l  produced. , T h a t . i s  a . t o p i c  t h a t  

came up e a r l i e r .  
- ... 

General,  mul t ipar ty ,  scdrekeeping s p e c i f i c a t i o n s  of ; h i s  model f o r  . 

t h i s  purpose a r e  p o s s i b l e  a n d . 1  w o u l d ' l i k e  t o  s e e  t h i s  done i n  t h e  fu tu re .  

I th ink  we w i l l  have OPEC models which w i l l  t i e  i n  n i c e l y  with our  domestic 
. . 

models. 

I w i l l  c l o s e  'with a .  few p o i n t s  on t h e  r e p o r t  i t s e l f .  I have an  

i n t e r e s t i n g  perspec t ive ,  s i n c e  I weit from being a p a r t i c i p a n t  i n  t h e  
' , . , .  

e x e r c i s e  t o  being an  o u t s i d e  use r  of t h e  r epo r t .  

Because of my perspec t ive ,  I understand how hard i t  is,  bu t  t h a t  makes 

me no l e s s  o p t i m i s t i c  about  a l l  t h e  wonderful '  t h ings  t h a t  can be  done. I n  

p a r t i c u l a r ,  pseudo-data generated by t h e s e  models would be very h e l p f u l  i n  

genera t ing  .small c h a r a c t e r i z a t i o n s ,  which would be  of u se  t o  a c t i v i t i e s  

t h a t  a r e  of a l e s s e r  s c a l e  than  DOE'S a c t i v i t i e s .  This  would al low yoL t o  

' c a r r y  around small  ve r s ions  of t h e  model i n  your pocket.  

One way t o  do t h a t  i s  by having lbts of .model rung and 'doing econo- 

me t r i c s  on. t h e  r e s u l t s .  Another way t o  do i t  i s  t o  j u s t  have repor ted  i n  

a usable  fashion'whal: t h e  aggregate  e l a s t i c i t j . e s . a r e ,  tha t  .is, what t h e  

gene ra l  responses a r e .  



The five cases in the report' don't quite do it. 

Sensitivity analyses which are meant to inform you about the model 

sensitivity about a specific parameter or specific righthand side changes 

will go a long way in helping the guy on the street to make quick and 

. . 
dirty analytic decisions about how, say, the U.S. total energy demand 

responds to a 10 percent change in oil prices. 

DR. ALT: Thank you, Dave. 

Our final speaker.in this session is Dr. Russell Thompson, who is 

president of RG'L', Incorporated, which was formerly known as Research for 

Growth and Transf el-. 

DR. THOMPSON: I find the overall developments in modeling work since 1973 to 

be really significant--first at FEO, then.at FEA, and later at DOE. . 

S.ignificant progress was made in synthesizing diverse, complex demand and 
, . 

supply relationships into an economic framework. This f iamework represents 

a systematic means tn get meaningful cstia~ales of shadow prices for energy 

inputs and marginal costs of outputs. It is'one of the few gove;nrncat 

efforts wltrre professionals are seeking to integrate s u p p l i a ~  and..demand~i. 

Some results of these models, however, concern me: 

All five projections show increased electrification with 40 to 

50 percent of the electricity coming from nuclear power plants 

All of .the projections show a decreased f e l i + n F c  on natural. ~ R S  

throughout the period. 

Nuclear power dominates the electricity market in 201.0.; and 

The industrial demands for energy are price inelastic in the 

long term for all sectors. Q 



The f i r s t  i s s u e  i s  t h e  supply response of n a t u r a l  gas t o  p r i c e .  Higher 
. . 

p r i c e s  of n a t u r a l  gas a r e  going t o  r e s u l t  i n  s i g n i f i c a n t  supply responses.  

D r i l l i n g  i s  a t  a  20 year  peak now. Gas i s  being sought and gas i s  being 

found . 
Another i s s u e  i s  e l e c t r i c i t y  and n a t u r a l  gas demands. lfuch higher  

e l e c t r i c i t y  demand e l a s t i c i t i e s  can be expected. This i s  e s p e c i a l l y  t r u e  

f o r  i ndus t ry" s  ,of u t i l i t y  generated e l e c t r i c i t y ; '  t h e s e  e l a s t i - .  ' 

c i t i e s  w i l l  go from being highly i n e l a s t i c  t o  h ighly  e l a s t i c .  A t  t h e  same 

time, w e  a r e  going t o  s e e  s i g n i f i c a n t  s u b s t i t u t i o n s  of gas f o r  e l e c t r i c i t y  

i n  hea t ing  uses.  

Also, another '  i s s u e  i s  the ' h idden  c o s t s  of noneconomic c o n s t r a i n t s  

(e .g . ,  environment). For example, r eg iona l  a i r  q u a l i t y  s t a n d a r d s . f o r  

s u l f u r  oxide w i l l  become inc reas ing ly  c o s t l y .  These c o s t s  a r e  going t o  

pervas ive ly  f i l t e r  through t h e  energy s e c t o r  and t h e  whole economy. Such 

c o s t s  a r e  going t o  a f f e c t  i ndus t ry  dec i s ions  i n  t h e  a r e a s  of investment,  

product ion,  f u e l  mix, e t c .  . - 
S t i i l  another  i s s u e  is  t h e  ques t ion  of model v a l i d i t y .  The, fol lowing 

ques t ions  need answers: Do t h e  models r ep re sen t  t h e  r e a l  world? Has any 

e f f o r t  been made t o  r e p l i e a c e  i l i s t o r i e a l  g t c l i i s f i c s?  Has any e f f o r t  been 

made t o  e s t ima te  der ived  demands f o r  f u e l  i n p u t s ? '  Have w e  done our  home- 

work?. Much more v a l i d a t i o n  e f f o r t  is  needed. The burden of proof ,  a s  f a r  

a s  t h e  gene ra l  pub l i c  i s  concerned, is  going t o  be upon us.  

I have s e v e r a l  observat ions:  

Observation 1: I n  genera l ,  t h e  modeling r e s u l t s  show t h a t  t h e  economy 

i s  on an  i n e f f i c i e n t  enc rgy .pa th  and w i l l  cont inue  t o  s t a y  on it. That is ,  

primary energy use  w i l l  i n c r e a s e  a t  an  inc reas ing ,  r a t h e r  than  a .decreas ing .  

r a t e  over  time. This  appears  t o  r e s u l t  from t h e  s p e c i f i c a t i o n  of i n e l a s t i c  
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long-term de r ived  energy demands f o r  a l l  sectors--a h igh ly  ques t i onab le  

s p e c i f i c a t  ion.  

/ 

Observat ion 2: The supply response of  n a t u r a l  gas  t o  p r i c e  i s  s i g - ,  

n i f i c a n t l y  underest imated.  Much l a r g e r  s u p p l i e s  of gas  from domestic,  

Mexican, and Canadian sources  a r e  going t o  be  produced f o r  U.S. consumption 

t h a n  are f o r e c a s t .  The .United s t a t e s  is  l i k e l y  t o  reach  i n  accommodation 

soon w i t h  Mexico. The s i t u a t i o n  i s  a l l  t i e d  up wi th  people,  technology, 

.and energy. Both economies w i l l  be b e t t e r  o f f  wi th  t h e  coope ra t i ve  t r a d e  

p o l i c y  than  a compet i t ive  one. 

Observat ion 3: The own demand e l . a s t i c i t y  f o r  e l e c t r i c i t y  and t h e  

c r o s s - e l a s t i c i t y  of t h e  gas  demand f o r  e l e c t r i c i t y  a r e  being s i g n i f i c a n t l y  

underes t imated . ,  We r e c e n t l y  d i d  a s tudy  f o r  Texas i n  whiqh a very  ' d e t a i l e d  

i n d u ~ t r y  model was dsed. The fo l lowing  s p e c i f i c a t i o n s  were made: $22 pe r  

b a r r e l  crude o i l ,  $3 per  m i l l i o n  Btu n a t u r a l  gas ,  PSD r e s t r i c t i o n s  f o r  

s u l f u r  ox ides ,  and b o i l e r  f u e l  r e s t r i c t i n n s  f o r  n a t u r a l  gas, a d  o i l  prtdducts. 

S o l u t i o n s  were computed f o r  1990 endproduct demand requirements.  A l l  p r i c e s  

and c o s t s  .were measured i n  cons tan t  1978 d o l l a r s .  

The model was used t o  compute demand e l a s t i c i t i e s  f o r  u t i l i t y -gene ra t ed  

e l e c t r i c i t y  by indus t ry .  Here i s  what r e s u l t e d :  A t  p r i c e s '  of e l e c t r i c i t y  

of around 2 c e n t s C p e r  k i l owa t t  hour, the  p r i c e  e l a s t i c i t y  of demand was less 

than  1; f o r  an e l e c t r i c i t y  p r i c e  between 3 and 4' c e n t s .  pe r  k i l o w a t t  hour,  

t h e  own p r i c e  e l a s t i c i t y  was approximately 3; and f u r t h e r ,  a s  t h e  p r i c e  of 

e l e c t r i c i t y  increased  r e l a t i v e  t o  t h e  p r i c e  of gas ,  t h e  own p r i c e  e l a s t i c i t y  

f o r  e l e c t r i c i t y  was ,even higher .  

' Observat ion 4: W e  r e c e n t l y  v e r i f i e d  and v a l i d a t e d  a n  e l e c t r i c  power 

model f o r  t h e  United S t a t e s .  An e f f o r t  was. made t o  r e p l i c a t e  h i s t o r i c a l  
. . 

' s ta t is t ics  f o r  two per iods :  1965 t o  1969 , ,and  1970 t o  1974, We s t a r t e d  



I 

with a relatively simple model; but, three to five-fold more structure 
. .  . 

was needed to work toward meaningful replication of relevant historical 

statistics (in terms of fuels used and investments made). Coal qualities, 

production capacity, retirement, retrofitting, and new build decisions are 

all very complex. Detailed structure is required to get accurate cost 

curves. 

Observation 5: With regard to pseudo-data, we recently completed an 

extensive, in-depth effort. One sobering result was found. The size of 

the relevant economic region was disturbingly small. This is one of the 

first things mentioned in economics of the firm. An economic decision must 

be in Stage 11, (which means certain properties must hold mathematically 

with regard to the second differential). In the environment of increasing 

regulation, the relevant economic region is becoming very small in my judg- 

ment. Only small price variations seem permissible. (This may explain the 

non-convergence of the PIES'S model in certain cases.) 

Pseudo-data is clearly useful for validating a- model. It gives 
' 

." 

insights into the size of the relevant economic region. These insights 

are basic for meaningful parameter specifications. It further is helpful 

to see if the demand curves have the right signs and if the curves show 

the right types of cross elasticities. But extreme care is necessary in 

operational uses. Its usefulness for operational purposes is still an open 

question. 

In summary, I would offer the following perspective for long-term. 

energy supplies and demands. We are going to observe primary energy use 

increasing over time at a decreasing rather than an increasing rate. Only 

modest growth will occur in utility investments in e1ectricity.capacity. 



I 
We are not going to see highly favorable nuclear power economics. The 

economic incentives for investments in nuclear power are going to be very 

marginal. High incentives for production of gas from- natural and synthetic 

sources are going to result in favorable supply responses to price and 

reliable economic supplies of gas. 
' 

production function opportunities for transforming raw energy inputs 

into energy service outpl*ts will be much morc favorable for ~ l ~ e  process . 

industries than for the electric utilitieo. Because i n d u s ~ r y  will be able' - 

to,get more work from a given energy input than utilities, more end more 

electricity will be generated internally by industry for its own uses. 

Further, reliable economic supplies of gas are going to,result in the wide- 

spread substitution of gas for electricity in heating uses. Regional air 

quality constraints are going to result in electricity prices rising 

relative to gas. This increasing price relationship will further stimulate 

the substitution of capital (in the form of solar energy with gas back-up) 

for electricity (and fuel oils) in the residential/cnmmercial sectors. 

Transportation demands may only be found in an evolutionary way. As 

stationary uses of energy adjust to higher prices, locations of capital 

and people will change. Transportation demands are much more complex than 

generally visualized. Income effects for gasoline demands may be dominating 

price effects, in certain regions (e.g., Houston). Long-run transportation 

demands arc largely nn unknow~r. 

In closing, I would like to say the following: Our nation can move 

towards an efficient energy path. Unfortunately, DOE'S models only show 

the results of following one path--an inefficient one. The results all 

reflect price inelastic demands for energy. With elastic derived demands 
, . . . 

for certain energy inputs, the models would show another polar extreme. 



The models need more substitution possibilities to reflect the relevant . 

tradeoffs. This is especially true for industry. Also, the commercial 

and residential demands need reexamination. In addition, a better structure 

is needed for transportation demands. 
I 

DR. ALT: Thank you, Russ. 

We are just.about out of time, although I'm sure Dr. Pearson has a 

few short comments. 

DR. PEARSON: NO: 

DR. ALT: Anybody in the Audience? 

J. PHILIP WHITMAN (AGA): I have two questions of Dr. Pearson, both relating to 

your statement about the long-term model's ability to account for new tech- 

nologies. 

The first question is related to energy supply, specifically nuclear 

power. As Dr. Knapp pointed out awhile ago, you show long-term contribu- 

tions from conventional.fission and from the breeder reactors, but there is 

nothing about fusion. 

So my question, therefore, is: would it be correct to infer that EIA 

does not project any significant contribution from nuclear fusion in the 

long ~srrn? 

The second question pertains to energy end use, specifically to the 

statement alluding to the innovativeness of space heat pump technology. My 

question here is: would it be right to infer from this that EIA does not 

perceive any long-term market penetration from the combustion gas furnace? 

Thank you. 

DR. PEARSON: I guess I could answer very quickly: no and yes. 

(Laughter,) 
. i '  

But let me take those one at a time. 



.we didn' t include: the fusion generation of electricity, although you 

will notice that we show a steady penetration of electricity in all sectors, 

which suggests that we go from.whatever is happening in 2020 to fusion. 

But the real reason why. we didn't put fusion in is simply because the 

model stops at 2020, and according to current DOE plans, fusion possibly 

will come in about the year 2010, and fusion will ha6e made a very small 

contribution to the overall results. 

In terms of the space heat pump. I said that it was the most sig- 

nificant technology, mostly because it is so efficient. Technologies like 

solar aren't competing with electrical resistance heating. They are com- 

peting with the heat pump. 

I'm not really sure I know what the gas combustion heater is, but I 

do know we're assuming for conventional oil and gas heaters that current 

efficiencies will continue at about the same level., although it seems to 

me t l ~ e ~ t ?  Is Eremendous potential for improvements in efficiency, particu- 

larly for things like the gas heat pump. 

PAWICIPANT: It has been field tested .?n of last wi~~ter, aid It has a seasonal 

efficiency of about 94 percent. It works on the principle of the old German 

buzz bomb motor where you have intermittent combustion and the intermittent 
I. 

explosions alleviate the necessity.for having the thermal life o f  t h e  f l u e .  

So that is where you gain the efficiency. 

DR. PEARSON: That is very interesting. That wn1.11cl Lo Inclilded ii~ lily assumption 

that the efficiency of conventional heaters will increase dramatically from 

where they are now. 

PmTICIPANT : Thank you. 

. DR. ALT: Although we're almost out of time, I will allow several more short 

. . 
comments. 



PARTICIPANT: Consider the multimodel exercise that the EIA had this year. on 

the long-range forecasting. You.displayed on a.transparendy various model- 
. - 

ing systems and the differences betweeh the modeling systems. As someone 

who has had a chance to examine the projections coming out .of the various 

modeling systems, have you formed any options on whether the answers were 
' 

' 

very.similar, or were they very different from each other for'a particular 

scenario across models? 

DR. PEARSON: There's no short answer to that. The,answers look similar, super- 

ficially. But in fact there were d3fferences in them which stem to some 

extent from differences of approach and to some extent from differences in 

assumptions that were made. 

One of the things we tried not to do is to tell the modelers.how to run 

their models... We gave them the basic ground rules and said: "You can 
I 

revise any one of these'if you don't agree with them." 

And, in fact, some of them did even though the results still looked 

remarkably the same from the outside. 

I think that is the sliort answer. 

They are similar, but there are some fundamental differences. 

. BR,  ALT: Perhaps one more question. 
d 

PARTICIPANT: I'd like to address Dr. Thompson. You've made some very, very 

interesting. comments about modeling, specifically, o n  the work that you've 
. . 

\ 

done on electricity elasticities. My would be, .first of all: 

. Have you looked at the potential penetration in the industrial sector' using 

gas? And secondly, if you have,' what sort of magnitude of change is there? 

-Is there something that occurs only in the long term, or can you see,it.in 

the midterm as well? . , 

DR. THOMPSON: 'The answer is jies. We hove taken into account cogeneration pos- 
. . 

sibilities. Also, we have looked in depth at all .the.Mfferent ways of 
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transforming inputs of purchased electricity, natural gas, coal, or oil 
b 

products into steam at different.ternperatures and using the work to spin 

turbines, generate electricity, drive mechanical drivers, heat processes, 

and so forth. 

Yes, we've looked'at that in consideiable depth, and that is the 
$ 

basis for my statements 'with .regard to industrial demands. Wet re going 

to find some of. these elasticities to be considerably differcgf in the 

future than what we have seen in the past. And, that is really a very 
1 

important note for optimism, because with higher elasticities the economy 

will move toward a more efficient energy path at higher prices of energy. 

PARTICIPANT: Can that be incorporated inhe system? What about the sale of 

co-generated electricity back into the grid? 

DR. THOMPSON: Our results so far have not shown a great economic incentive 

to sell the electricity back into the grid. However, they were made for 

1980. This may change as the cost of utility-generated electricity con- 

tinues to increase relative to industry-generated electricity. 

PARTICIPANT: Were those national or regional estimates? 

DR. THOMPSON: Regional. The estimates were done for   ex as. 
PARTICIPANT: The numbers you cite are much truer for Texas than for the 

nation, I suspect. 

DR. THOMPSON: There are several reasons why they may be truer. Number one, 

Texans benefited an awfiil lot from thc Gtrprrnw Cuu~r; dcci3iofi back 111 Lhe 

fifties. A lid was put on interstate prices, but industry could get gas 

( 
at a price. So, a large amount of industry moved to Texas to.get gas at 

a price. And the industry in Texas is relatively new. It is highly'effi- 

cient at prevtous energy..prices and previous non-economic constraints. 



The question is:. Will that industry continue to be efficient'at 

much higher energy prices and much more pressing non-economic constraints, 

particularly with regard to sulfur? 

DR. ALT: I'd like to thank our speakers for this' final session. I also thank 

everybody in'the audience for attending this first day of the symposium. 

.I look forward to seeing you tomorrow. 
. , 
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DR. GASS: Good morning. This  s e s s i o n  i s  on o i l  and n a t u r a l  gas,. We have, a s  

you can s e e  by t h e  names i f  you're n o t  f a m i l i a r  w i th  t h e  r epu ta t i ons  of t h e  

people ,  a very  e x c e l l e n t . p a n e 1  t o  d i s c u s s  t h e  ARC r e p o r t  dea l ing  wi th  t h e  

o i l  and n a t u r a l  gas  a r ea .  

a You have t h e  program. We're going t o  go i n  t h i s  room u n t i l  noon wi th  

a c o f f e e  break  around 10:30 o r  so. wet l l  s t i c k ' w i t h  t h e  o rde r  of t h e  pre- 

s e n t a t i o n  a s  i t  i s  i n  t h e  program. 

It i s  indeed a  g r e a t  p l ea su re  t o  in t roduce  Charles  Eve re t t  from E I A  t o  

g ive  some opening remarks about t h e  r e p o r t  and t h e i r  views. Charles? 
. . 

MR. EVERETT: Well, I ' m  going t o  keep i t  very s h o r t .  This  year  w e  had an 

oppor tun i ty  t o  use  a  few new models. It was i n t e r e s t i n g  t o  add some new 

t o o l s  t o  t h e  a r s e n a l .  It  was a l s o  very  d i f f i c u l t  t o  go through another  year  

wi thout  a  r e sou rce  a p p r a i s a l  from t h e  U.S. Geological  Survey, which i s  

probably t h e  s i n g l e  most i n f l u e n t i a l  set  of i n p u t s  t o  t h e  model i t s e l f ,  or 

t h e  group of models t h a t  w e  run  f o r  t h e  midterm p r o j e c t i o n s .  

The r e p o r t  t h i s  yea r  i s  a l i t t l e  b i t  d i f f ~ r ~ . n t  than l a s t ,  because w c  

t a l k  about  methodologies a  b i t  more. The re ' s - ac tua l ly  a  s e c t i o n  i n  Chapter 

9 o r  10  t h a t  i s  concerned wi th  t h e  way w e  u se  t h e s e  models t o  make projec-  

t i o n s  by vary ing  p r i c e s ,  geology l e a s i n g  schedules ,  c o s t  of wells, and t h e  

l i k e .  I n  t h a t  regard ,  w e  a r e  f a i r l y  up f r o n t .  

I th ink-what  1 ' l l . f o c u s  on, i n  a  few minutes,  i s  a  d i s cus s ion  of t h e  

p r i n c i p l e  i n p u t s  t o  t h e  midrange modeJ.s, which a r e  t h e  geology estimates, 

and t h e  need t o  improve those  e s t ima te s .  So t h a t  w e  have a  l i t t l e  less d i s -  

agreement, I a t h i n k ,  w i th  t h e  o t h e r  people arnund t h e  country t h a t  a r e  forc-  6 

c a s t i n g  o i l  and gas  supply. Before I do t h a t ,  I w i l l  t a l k  j u s t  a  s h o r t  whi le  

on t h e  short- term o i l  and gas  supply'models which a r e  brand new t h i s  year  and 



which v a l i d a t e  t h e  Fred Murphy t h e s i s  t h a t  r u l e s  work p r e t t y  w e l l  i f  you 

only go ou t  two years .  

Ce r t a in ly ,  i f  you only  want t o  go out .  two yea r s ,  s ea sona l ly ,  i t ' s  

f a i r l y  unimportant t o  t h e  crude o i l  production models. There 's  n o t  much, 

i f  any, s e a s o n a l i t y .  There i s  some account ing f l u t t e r  i n  crude o i l  produc- 

t i o n  a t  t h e  end of each year ,  but  t h a t ' s  l a r g e l y  t h e  r e s u l t  of how t h e  

Bureau of Mines uses  s t a t e  records  t o  a d j u s t  f o r  account ing e r r o r s  a t  t h e  

end of t h e  year .  The win t e r  a l s o  f r e e z e s  sucker ' r .ods i n  t h e  south and 

t h e  southwest,  I ' m  t o l d .  But, w e  haven ' t  s e n t  any v a l i d a t i o n  people  ou t  t o  
I 

see i f  t h a t  is  t r u e .  Natura l  gas  product ion  i n  t h e  s h o r t  term i s  seasona l .  

There i s  a  l a r g e  working gas  inventory  and the'demand ' is seasonal .  

This  i s  t r a n s l a t e d  back t o  t h e  supply process .  It i s  n o t  n e a r l y  a s  

v i o l e n t  a s  t h e  short- term product ion f o r  d i s t i l l a t e  f u e l  and n a t u r a l ,  which 
\ 

swings q u i t e  heav i ly  because of t h e  c e n t r a l  and n o r t h e a s t e r n  demands f o r  

t h e s e  hea t ing  f u e l s .  

The model t h a t  was develop.ed t h i s  year  was a .  j o i n t  e f f o r t  of Steve 

Mu.20 .a t  ICF, S teve  Farmer, and myself a t  DOE. Up u n t i l  t h i s  p o i n t ,  

i n t e r e s t i n g l y  enough, a l l  short-term p r o j e c t i o n s  t h a t  were used were made 

by people  j u s t  say ing ,  "This i s - -what  I t h i n k  i s  .going t o  happen." 

We d i d n ' t  t h i n k  t h a t  was good enough. I th ink ,  i n  r e t r o s p e c t ,  i t  

might have 'been.  We t r i e d  t o  f i n d  some pkice  s e n s i t i v i t y  i n  t h e  s h o r t  term 

f o r  o i l  and n a t u r a l  gas produc,ti.on. We weren ' t  .too succes s fu l .  One of t h e  

reasons  w e  weren ' t  s t ~ c c e s s f u l  i s  i t  -just wasn' t  t h a t  important  i n  t h e  p a s t ,  

appa ren t ly ,  a t  l e a s t  from q u a r t e r  t o  q u a r t e r ,  and ou t  two yea r s ,  f o r  e ibhe r  
I 

o i l  o r  gas  product ion.  

Secondly, t h e r e  a r e  some massive..changes going on. One i s  t h e  Natura l  

Gas Po l i cy  Act. The o t h e r  is  w h a t , t o  do about  o i l  p r i c ing .  Is i t  i n  t h e  
,i 



c u r r e n t  ECPA framework o r  something new? The p r o j e c t i o n s  d i d n ' t  e x h i b i t  any 

p r i c e  s e n s i t i v i t y .  

Natura l  gas ,  o u t  two years., was e i t h e r  s l i g h t l y  i nc reas ing  o r  f l a t  

c rude  o i l  was d e c l i n i n g  less r a p i d l y  t han  t h e  c rude  o i l  product ion i n  1970- 

1977, which was about  3 percent  pe r  year .  

I th ink  t h a t  t h e  d e c l i n e  r a t e s  were something l i k e  1 pe rcen t  per  year ;  

2, 2  and a  h a l f ,  maybe 3 and a  h a l f  a t  t h e  ou t s ide .  ~ h a t ' b a s i c a l l y  was d u l l  

and u n i n t e r e s t i n g .  People,  I th ink ,  b e l i e v e  t h e  short- term f o r e c a s t s .  It 

r e a l l y  does work q u i t e  w e l l  t o  look a t  t h e  p e a p  of domestic product ion of 

gas  and o i l ,  t r y  t o  i n f e r  from t h a t  what annual  t r e n d s  a r e  going t o  be, and 

quick ly  ge t  r i d  of t h e  seasona l  problem of  n a t u r a l  gas. 

Regarding t h e  midterm methodologies,  b a s i c a l l y ,  I am going t d  t a l k  

about  geology. Long ago a  t a c t i c a l  d e c i s i o n  was made t o  u se  a  model t h a t  

i n d u s t r y  developed i n  c o l l a b o r a t i o n  wi th  t h e  Department of I n t e r i o r .  

Various i n t e r e s t i n g  t h i n g s  were done t o  t h a t  model over  t h e  space  of about 

5 y e a r s ,  and i t  was used aga in  t h i s  year  f o r  a l l  bu t  t h e  North Slope of 

Alaska. This i nc ludes  every th ing  n o r t h  of t h e  Brooks Range ou t  t o  and 

inc lud ing  the  Beaufort  Sea. 

Our recovery model t r ies t o  recover  from e x i s t i n g  f i e l d s ,  t hose  which 

have a l r eady  been d iscovered  t o  d a t e ,  a  l i t t l e  b i t  more o i l .  That i s  

b a s i c a l l y  i t .  The set of t h r e e  models, EOR, Alaska and t h e  o l d  NPC type  

approach, i s  b a s i c a l l y  a  set of heu r i s t i c s . '  Those h e u r i s t i c s  revolve  around a 

d e c l i n i n g  r a t e s  o r  r e s e r v e s ,  and f i n d  r a t e s  f o r  new o i l  and gas.  The f i n d  
I 

r a c e s  a r e  where t h e  geology e s t ima te s  e n t e r  i n ,  and those  a r e  q u i t e  s e n s i t i v e  

t o  two th ings .  

One is  t h e  20 year  h i s t o r y  of  how o i l  was supposedly found, d iv id ing  

d r i l l i n g  i n t o  r e s e r v e  a d d i t i o n s  t o  g e t  r e s e r v e  a d d i t i o n s  pe r  f o o t  f o r  o i l  a n d .  



gas.  These a r e  l a r g e l y  developed ' f rom p u b l i c l y  a v a i l a b l e  s t a t i s t i c s  from 

t h e  ~ m e r i c a n  Petroleum I n s t i t u t e  and t h e  American Gas Association.. 

The dec l in ing  r a t e  is l i m i t e d  t o  what USGS has  s a i d  w i l l  a l t e r n a t e l y  

. '  be  found, a s  publ ished i n  USGS c i r c u l a r  725. There, they have a  high,  

medium, and low es t ima te  f o r  undiscovered resources  i n  t h a t  r e p o r t ,  which 

was developed in .1975  on somewhat of a  c r a sh  b a s i s  by t h e  USGS f o r  t h e  

Federa l  Energy Adminis t ra t ion.  

Bas i ca l l y ,  as inpu t  t o  t h e  next  round, t h e  e s t i m a t e s  a r e . a g a i n  recover- 
, . 

able .  What they d id  i n  725 was t r y  t o  make a  guess of no t  on ly  what was 

t rapped i n  rocks,  a s  i n  p l a c e . r e s o u r c e s ,  but a l s o  how much of t h a t  might be 

recoverable .  They, on an average i n  t h e  United S t a t e s ,  c la im t h a t  32 per- 

cen t  would be  recovered from the' i n  p l ace  resources .  

Looking back, t h i s  was probably a bad idea .  Now i n  t h e  l a t e s t  esti- 

mates from t h e  USGS, which i s  one smal l  'basin i n  Texas and sou theas t e rn  New 

~ e x i c o ,  t h e  USGS 'and EIA separa ted  t h e  resource  a p p r a i s a l  problem i n t o  
' 

i n  p l a c e  resources  f o r  t h e  geo log i s t s ,  b a s i c a l l y .  There was a  petroleum 

engineer ing  group t h a t ,  t r i e d  t o  e s t ima te  . recovery and c o s t s  f o r  d r i l l i n g  

equipment and opera t ing .  Then, a  group worr ied about  t h e  supp ly . cu rves  and 

how t o  r o l l  t h i s  t oge the r  and come up wi th  a p l o t  of u l t i m a t e  recovery . ve r sus  . 

pr i ce .  There was no t i m e  s c a l e .  

This  was i n t e r e s t i n g .  A s  you can s e e  from t h e  annual  r e p o r t ,  Volume 

111, by vary ing  between t h e  high and low es t ima te s  of geology, you swing 

t h e s e  product ions around massively.  l t h i n k  t h i s  is  p r i n c i p a l l y  where w e  . ' 

d i s a g r e e  w i th  t h e  indus t ry .  I ' m  no t  so  s u r e  t h a t  t h e  i n d u s t r y  i s n ' t  more.' 

c o r r e c t  a t  t h i s  p o i n t ,  a t  l e a s t ,  f o r  some of t h e  reg ions  we've looked a t  more 

c a r e f u l l y .  



The s tudy concerning t h e  .Permean Basin is  i n t e r e s t i n g  i n  t h a t  i t  is  

about  50 percent  of t h e  s u r f a c e  a r e a  of reg ion  5 which is  t h e  p r i n c i p a l  

r eg ion  we're t a l k i n g  about  i n  c i r c u l a r . 7 2 5 .  I f  you compare i n  p l ace  

r e s o u r c e s , o n  a Btu b a s i s ,  adding o i l . a n d  gas t oge the r ,  you end up see ing  

t h a t  t h e  new a p p r a i s a l  f o r  t h e  Permean Basin is  about one f i f t h  of t h e  

r e g i o n  5 a p p r a i s a l .  

Now, you might say  i t  was ha l f  t h e  s u r f a c e  a r ea .  This  i s  r i g h t ,  but  

t h e  Permean Basin i s  probably t h e  r i c h e s t  set of p rospec t s  i n  t h a t  r eg ion  

and probably r e p r e s e n t s  c l o s e  t o  a l l  rhe hydrocarbons t h a t  are p o t e n t i a l l y  

recoverab le .  

This  i s  a l i t t l e  d i s t u r b i n g  i n  t h a t  you might ask  why should one e s t i -  

mate r .esources very  o f t e n ,  i f  w e  knew how t o  do i t ?  Well, w e  should do i t  

once, because God only  d i d  i t  once. Right .  We don ' t  know how to  d3 i t  very 

wel l .  This  s h i f t  r e p r e s e n t s ,  pure ly ,  a method of l o g i c a l  s h i f t .  

What was done i n  t h e  Permean Basin s tudy was f i n d i n g  r a t e s ,  f i nd ing  

h i s t o r i e s  on a weli-by-well b a s i s .  We've b a s i c a l l y  extended t h ~ t  i ~ s f n g  a 

Roberts  formulat ion.  . T h e  f a c t  t h a t  g e o l o g i s t s ,  a lone ,  c a n ' t  do t h i s  i s  

s t a r t l i n g  because w e  have a U.S. . Geological  . Survey. It i s  going t o  have 

t o  work i n  unison wi th  E I A ,  both t h e  engineer ing  people  w e  ,have i n   alla as 

t h a t -  a r e  represen ted  h e r e  and t h e  people  t h a t  know how t o  draw marginal c o s t  

curves ,  a t  l e a s t .  t o  some degree.  The weakest p a r t  of our  project ' ions  has 

no th ing  t o  do wi th  geology, a t  a l l .  

Consider t h e  enhanced o i l  and gas  recovery p r o j e c t i o n s .  There i s  not  

t o o  much understanding 1 b e l i e v e  of what technology i s  going t o  mean. Get t ing  

above t h e  32 percent  recovery is  t h e  main ob j ec t ive .  You can do t h i s  by 

. u s i n g  hea t  i n  t h e  form of steam on shal low heavy o i l  r e s e r v o i r s  t o  t r y  and 

pump ou t  t h i s  o i l .  



But t h e r e  a r e  a l l  k inds  of environmental and t echno log ica l  r e s t r a i n t s  
. - . . 

t h a t  a r e n ' t  w e l l  understood. This  yea r ,  probably, t h e  b igges t  reason . . t h a t  

ou r  f o r e c a s t  is  somewhat l e v e l  ou t  through 1985 f o r  crude o i l  i s  t h a t  w e  

a l low t h e  heavy o i l s  i n  C a l i f o r n i a  t o  come on b a s i c a l l y  by us ing  incre-  

menta l ly  p r i ced  n a t u r a l  gas.  

This  is a  bold s t e p  i n  some d i r e c t i o n .  I ' m  no t ' su re  t h a t  w i l l  ever  

happen, but  I d i d  read t h a t  over  a year  ago some thermal  o p e r a t o r s  i n  t he  

Kern River  a r e a  had come t o  burn n a t u r a l  gas  t o  gene ra t e  steam t o  i n j e c t  

i n t o  t h e  r e se rvo i r .  This  g i v e s  you a  d.ouble punch. You don ' t  have t o  burn 

t h e  crude o i l  ~ o u ' r e  e x t r a c t i n g  now. 

So, t h a t  i s  a v a i l a b l e .  It a l s o  t u r n s  ou t  i n  t h i s  model t h a t  i t  i s  

. 
economic t o  burn incrementa l ly  pr iced  n a t u r a l  gas. We have two t h i n g s  t o  do, 

t h e  way I see it.  

One is  t o  make s u r e  t h e  source  a p p r a i s a l s  a r e  done a s  c a r e f u l l y  a s  

pos s ib l e .  The second i s  t o  make - sure  we l e a r n  how t o  d e a l  wi th  enhanced 

o i l  and gas  recovery,  because t hose  a r e  t h e  t h ings  t h a t  a r e  going t o  p u l l  

around t h e  1985 r e s e r v e  e s t i ~ n a t e s .  Thank you. 

DR. GASS: Thank you, Charles .  What I would l i k e  t o  do on t h e  ques t ions ,  today, 

i s  hold t hem.un t i1  a f t e r  the opeakers f i n i s h  and then w e ' l l  have a  panel .  

Then you can a sk  ques t ions  of t h e  i n d i v i d u a l  sp,eakers o r  c o l l e c t i v e l y .  

I.'d l i k e  t o  next  i n t roduce  M r .  0 ' ~ e i l l  from EIA,  who w i l l  t a l k  about 

modeling a c t i v i t i e s .  

DR. O'NEILL: Thank you Saul. I f  y o u ' l l  look a t  your program, Dave Hu le t t  was 

t o  fo l l ow  me;  bu t ,  he was forced t o  go t o  p a r i g  t h i s  week t o  exp la in  t h e  

T h r e e ' ~ i 1 e  I s l a n d  r e p o r t  t o  a  group of Europeans. He d i d n ' t  want t o  go: t o  

P a r i s .  H e  wanted t o  be  he re ,  but  he  t o l d  me t h a t  t h e  S t a t e  Department ,. 

i n s i s t e d  t h a t  he be i n  P a r i s .  



The reason  I'm '.ere i s  because j u s t  recen ' t ly  t he re -was  a  change i n  t h e  

guard i n  t h e  O i l  and Gas Analysis  Div is ion  a t  EIA. Charles  Eve re t t  had been 

running t h e  group u n t i l  about t h r e e  months ago. Since then ,  t h e  job has 
I 

been mine. I would j u s t  l i k e  t o  say  t h a t  wewelcome and t h r i v e  on debate  

of t h e  va r ious  i s s u e s  i n  o i i  and gas ana lys i s .  We love  t o  exchange l e t t e r s  

w i t h  t h e  governor of Texas and D r .  Holloway on f ind ing  rate methodology. 

So, I ' m  ready t o  t a k e  input  from anybody who is  w i l l i n g  ' to  g ive  i t  to. 

me. I would l i k e  t o  say  a few th ings  about  what we a r e  t r y i n g  t o  do now. 

W e  a r e  developing and. have under development n e w  methodologies f o r  on-shore 

o i l  and gas product ion p r o j e c t i o n s ,  both new f i e l d s  and o ld  f i e l d s .  

Bas i ca l ly ,  they  . t ry  t o  s imu la t e  t h e  kxplcx-iition and .developmrn.t process  

and get a l i t t l e  b i t  away, f r o m  ,the. c u r r e n t  f i n d i n g  r a t e  methodology t h a t  

i s  i n  use.  

I n  t h e  off-shore a . rea, .we a r e  a l s o  br inging  on new methodo'logfes t h a t  

cons ider  ques t ions  l i k e  t h e  & a i l a b i l i t y  of t r a n s p o r t a t i o n  systems a s  con- 

s t r a i n t s .  Also, w e  a r e , u n d e r t a k i n g  a r a t h e r  a m h i t i ~ u s  p r o j e c t  t o  do 

s t r u c t u r e  by s t r u c t u r e  eva lua t ion  i n  t h e  Gulf and a c t u a l l y  do a  f a i r l y  

d e t a i l e d  s imula t ion  of f i n d i n g  a c t i v i t i e s . .  

Like Charles  s a i d ,  we're looking f o r  i npu t s  on how t o  improve t h e  way 

w e  ana lyze  enhanced o i l  recovery. 

One of t h e  'chief  new t h r u s t s  of t h e  . a n a l y s i s  e x e r c i s e s  i s  t o  make t h e  

computer models a s  mndular a s  possible. We have l ean led  t h a t  che government 

w i l l  propose new con t ro l s ;  they w i l l  propose new regu la t ions ;  they w i l l  pro- 

pose new taxes .  We want t h e  models t o  be  modular and a b l e  t o  handle new 

c o n t r o l s  and new proposals  a s  they  come along. r 

I th ink  t h a t  runs  t h e  DOE p o r t i o n  of t h i s  s e s s i o n  t o  something only 

: l i k e  about  20 minutes,  a t  most. I ' m  going t o  s i t  and l i s t e n  t o  people t h a t  



have no connection with the Department of Energy and let them criticize, 

make suggestions, and critique.what we did. 

DR. GASS: .Thank you, Dick. Moving on with the panelists, our first speaker 

this morning will be Dr. Edward Erickson from North Carolina State University. 

Ed, do you want to come up here where we have a speaker's microphone? 

DR. ERICKSON: Well, it's a pleasure to be here at the University of Maryland, 

ev.en though I come from North Carolina State. 

I think that there ake more important things to think about than the 

particular details of the current version of the ongoing effort of the EIA 

modeling activities, as it is imbedded in the overall information gathering, 

processing and,dissemination industry which deals with energy problems. 

Therefore, I will not focus my remarks on whether or not the finding 

rate methodology is appropriate or inappropriate; or, what sensitivity 

ana1ysi.s could be done in that regard, because I am confident that those 

sensitivity analyses will be done--both from internally generated EIA 

critiques and from externally generated activities. There will be ample 

opportunity for this clearly desirable testing: . , . 

I think the larger and more important perspective in which modeling 

activity needs to be evaluated is the perspective of what motivates us to 

build these models, what motivates us to collect this information, what 

motivates us to analyze it. That motivation is ultimately a policy concern. 

The policy problems, if one steps back and looks at them, have a large 

component that is analogous to the smaller components of.-our ignorance which 

Charles Everett mentioned. That.is, we do not know; we do not know what the 

resource base is. 

Petroleum geologists, oil and gas economists and others make periodic 

reappraisals. And those reappraisals--and the frequency of those reappraisals-- 



dan be looked a t  a s  an index o r  e x t r a p o l a t i o n  of our  ignorance. We do not  

know--we j u s t ,  q u i t e  f r ank ly ,  do no t  know. 

We do know s e v e r a l  t h ings  about t h e  resource  base, though, and those 

s e v e r a l  t h ings  t h a t  we know about t h e  resource  base a r e  important.  F i r s t  of 

a l l ,  f o r  o i l  and gas  arid f o r  o t h e r  minera ls ,  t h e  d i s t r i b u t i o n  of t h e i r  

occurrence i n  n a t u r e  appears  t o  be approximately lognormal. There a r e  very 

f ew.ve ry  l a r g e  d e p o s i t s  and very many smal le r  deposits--how many, how 

e x a c t l y  d i s t r i b u t e d ,  un fo r tuna te ly ,  w e  do n o t  know. 

We a l s o  know t h a t  t h e  l a r g e r  depoa i t s ,  t o  t h e  e x t e n t  t h a t  they can he 

i d e n t i f i e d  and a r e  a c c e s s i b l e ,  tend t o  be d r i l l e d  f i r s t ,  because they look 

more a t t r a c t i v e .  This  occurs  both  wi th in  a given p lay  and, f o r  t h e  North 

American con t inen t ,  a s  a  grand play.  

Typica l ly ,  t h e  l a r g e r  s t r u c t u r e s  are e a s i e r  t o  i d e n t i f y .  Also, t h e i r  

economics a r e  more a t t r a c t i v e .  Now, where does t h a t  pu t  u s  i n  terms of t he  

po l i cy  arena? Can w e  e x t r a p o l a t e  from those  simple i n s i g h t s  t o  t h e  pol icy  

a rena  wi th in  which t h e  models t h a t  ETA ope ra t e s ,  and t h e  information gather- 

i n g  and r e p o r t i n g  t h a t  it  accomplishes? 

The answer t o  t h a t ,  I , t h i n k ,  i s  approximately yes.  The l a r g e  perspec- 

t i v e  we must have is t h a t  our  whole experience nver the l a s t  q u a r t c r  century 

and f o r  t h e  next  q u a r t e r  century  is  going t o  be dominated by a  s i n g l e ,  
1 

ext raord inary ,  n a t u r a l  phenomenon. A n a t u r a l  phenomenon which i n  t h e  log- 

nbfmal d i s t r i b u t i o n  of th fngs ,  i t  one were somehow t o  compare i t  t o  t h e  aggre- 

g a t i o n  of Mount Everes t ,  t h e  Grand Canyon, t h e  Amazon River ,  and Niagara 

F a l l s ,  might be s e v e r a l  s t e p s  ou t  on the Richter  Scale from there .  

The n a t u r a l  phenomenon is  .Ghawar, t h e  p r i n c i p a l  o i l  f i e l d  i n . S a u d i  

Arabia. For a l l  i n r e n t s . a n d  purposes,  i n  t h e  q u a r t e r  century  fol lowing World 



War 11, Ghawar came on from zero m i l l i o n  b a r r e l s  a  day t o  1 0  m i l l i o n  bar- 

r e l s  a  day and was absorbed i n t o  . t h e  world energy,economy. 

It i s  un l ike ly  t h a t  t h e r e  a r e  eve r ' go ing  t o  be any a d d i t i o n a l  Ghawars 

discovered.  By comparison, one needs t o  look a t  Prudhoe Bay, a  candida te  
\ 

f o r  t h e  l a r g e s t  o i l  f i e l d  on t h e  North American con t inen t  t o  d a t e ,  a s  being 

cons iderably  smal le r  t han  Ghawar. The reason one must be imprecise  is  t h a t  

w e  may have cons iderably  b e t t e r  information about how b i g  ~ r u d h b e  Bay i s  

than  we do about how b i g  Ghawar a c t u a l l y  is .  That i s  s t i l l  a  p i ece  of 

information we do no t  have. 
\ 

I n  t h e  book, The L i t t l e  Pr ince ,  by Saint-Exupery, t h e r e  is  a c e n t r a l  

metaphor.which involves a  p i c t u r e  which t h e  L i t t l e  P r ince  draws and which 

looks ,  e s s e n t i a l l y ,  l i k e  a f loppy ha t .  The l i t t l e  P r ince  i s  very d i s t r e s s e d  

t h a t  nobody can recognize t h e  profound t r u t h  t h a t  t h e  p i c t u r e  i s  of an  

e lephant  i n s i d e  a  boa c o n s t r i c t o r .  

That metaphor i s  r e l evan t  t o  t h e  energy p o l i c y  environment, because . 

Ghawar is,  e s s e n t i a l l y ,  a n  elephant  i n s i d e  a  boa c o n s t r i c t o r .  The boa 

c o n s t r i c t o r  is world energy demand and Ghawar, t h e  elephant  , has  been 

e f f e c t i v e l y  in t eg ra t ed  in to .  t h e  demand system, and is, i n  f a c t ,  somewhere 

i n  t h e  neighborhood of half-way d iges ted .  

What t h a t  sugges ts ,  then,  looking backwards and looking forwards from 

t h i s  p o i n t  i n  time is t h a t  we a r e  n o t  looking forwards towards a  per iod of 

unusual ly high energy cos t s .  

Rather ,  we a r e  looking backwards towards a  per iod  of unusual ly low 

energy c o s t s .  Thus, i f  one were t o  make some hip-shot judgment about : 

I 1  normality" wi th  regard t o  energy c o s t s  i n ' t h e  next  q u a r t e r  o r  ha l f  cen tury ,  

and r e l a t e  prospec t ive  energy c o s t s  t o  t h e  who1e"stream of human h i s t o r y  



behind us,  . the f u t u r e  i s  going t o . b e  more normal wi th  regard  t o  t h e  kind of 

energy c o s t s  t h a t  have been t y p i c a l l y  a s soc i a t ed  wi th  human experience. 

Now, t h a t  does no t  mean t h a t  t h e s e  a r e  energy c o s t s  which we a r e  going 

t o  l i k e ,  because t h e  f a c t s  of l i f e  a r e  t h a t  energy c o s t s  a r e  going t o  be 

s u b s t a n t i a l l y  h igher  than  they have been i n  t h e  l a s t  q u a r t e r  century.  The 

p o l i t i c a l  p rocess  e x i s t s  f o r  people t o  express  what they  l i k e  and what they 

do no t  l i k e  i n  a c t i o n  terms, but  t h e  scope f o r  such a c t i o n  i s  ultimately 

l i m i t e d  by economic r e a l i t y .  So, we must expect ,  both i n t e r n a t i o n a l l y  and 

domest ica l ly ,  short-run p o l i t i c a l  impacts on what a r e ,  b a s i c a l l y ,  long-term 

econoi~slc cost and supply and demand cons idera t ions .  Thus, over the next  - 
q u a r t e r  o r  h a l f  of a century ,  we w i l l  experience an  adjustment back t o  

normal-energy c o s t s .  However, s i n c e  t ime seems t o  be  so  compressed of l a t e ,  

t h e  adjustment  process  t h a t  I envis ion  w i l l  be  much more r ap id  than  t h e  

q u a r t e r  of a century  p e r s p e c t i v e : I  have been d iscuss ing .  Coal i s  t h e  cur- 

r e n t l y  known, u l t i m a t e  back-stop technology. .We a r e  a f o s s i l  f u e l  economy 

and a r e  l i k e l y  t o  cont inue  t o  be a f o s s i l  f u e l  economy f n r  some timc. In  

t h e  year  2000, we w i l l  s t i l l  he prednminantly n fos s f l  Luel economy. O i l  

and gas w i l l  ' s t i l l  be t h e  dominant f u e l s ,  bu t  c o a l  presumably w i l l  have a 

much more prominent r o l e  than  it now does. 

, A t  what l e v e l  of c o s t s  does: coa l  r e a l l y  come i n ?  Well, i f  you p i ck  an 

i l l u s t r a t i v e  number, I would say: energy c o s t s  a t . a n  equiva len t  of $50.00 a 

b a r r e l  f o r  crude o i l .  Now, we have a long way L u  go iron1 wurld energy mar- 

k e t s ,  p ick ing  another  number, i l l u s t r a t i v e  only,  of $25.00 a b a r r e l  t o  ge t  

t o  $50.00 a b a r r e l .  And we i n  t h e  United S t a t e s  have a long way t o  go 

domest ica l ly  from where we now a r e ,  even t o  where t h e  world now is ,  which 

i s  about $25.00 a b a r r e l .  - T h a t  i s  going t o  be p o l i t i c a l l y  content ious  

ground t o  cover.  



1t i s  going t o  be ground t h a t  is a r g u e d ~ h e a v i l y  ab6ut. The arguments . 

a r e  going t o  t ake  p l ace  i n  t h e  context  of modeling a c t i v i t y ,  'where var ious  

numbers a r e  taken a s  w r i t t e n  ,with a f i e r y  f i n g e r  and used a s  b a t t e r i n g  rams 

i n  t h e  l e g i s l a t i v e  process.  

I n  t h a t  regard ,  both from .my i n t e l l e c t u a l ,  academic, s c h o l a r l y  po in t  
1 

of view, and a l s o  i n  my l e g i s l a t i v e - a n a l y t i c  r o l e ,  a s  a p a r t  of t h e  lobbying 

process ,  ' I  have, t o  applaud EIA1s . i n t e g r i t y  . and i ts  devotion t o  t h e  idea  of 
. .  . 

modular approaches. Modular approaches a r e  advantageous f o r  s e v e r a l  reasons. 

F i r s t  of a l l ,  they., by ' t h e  very n a t u r e  of t h e  m u l t i p l i c i t y  of  them, imply 

and r e v e a l  our  fundamental ignorance. Secondly, a modular approach is ,  i n  + 

f a c t ,  much more amenable t o  incorpora t ion  of new information and new pol icy  
, 

c o n s t r a i n t s  . and pol icy  packages. There a r e  going t o  be many, many neckis i -  

- .  t i e s  t o  do' t h a t  a s  we t r y  and t r a y e k e  t h e  in te rmedia te  run  from he re  t o  what 

t h i s  idea  of "normalu- energy c o s t s  might be. 

.Third, m u l t i p l i c i t y  i t s e l f  is  a l s o  a n  i m p l i c i t  recogni f ion  t h a t  t h e r e  

is  no t  a " the  answer." I n  t h i s '  s i t u a t i o n ,  t h e  famous chineke dictum, " the 

way which can be descr ibed  i s  not  t h e  way,"'. i s  ap t .  This  . i s  a r ecogn i t i on  

t h a t  i f  one has many d e s c r i p t i o n s  of t h e  fundamental phenomenon, then t h a t  

phenomenon i s  , i m p l i c i t l y  not  very w e l l  descr ibed.  Thar is  nut  ..EIA1s: f a u l t .  

That is  t h e  f a u l t  of our fundamental ignorance.,  

Now, how do we remove, e l imina te ,  r epea l ,  rol l -back some of the, 

ignorance w h i c h . a f f l i c t s  our  modeling e f f o r t s ?  There i s  r e a l l y  only one 

way t o  do t h a t .  

The only way t h a t  we can do t h a t  i s  through d r i l l i n g .  The o ld  saw of 

t h e  indus t ry  i s  u l t ima te ly  t h e  f i n a l  axiom: t h e r e  is  no s u r e  proof of t h e  

presence of o i l  o r  gass--or i t s  absence--other than t h e  d r i l 1 ; b i t .  



The 1eas.e b i d s  f o r  t h e  Des t in  Dome a r e ,  I' think,, ample evidence on t h e  

one s i d e  of t h a t .  On t h e  o t h e r  s i d e ,  h i s t o r y  is  l i t t e r e d  wi th  t h e  bones of 

many now-dead g e o l o g i s t s  who s a i d ,  "I'll d r i n k  a l l  t h e  o i l  t h a t  i s  f.ound i n  

I l l i n o i s , "  o r  "I 'll drink'  a l l  t h e  o i l  t h a t  i s  found west of t h e  Pecos," o r  

ev.en, "I 'll d r i n k  a l l  t h e  o i l  t h a t  is  found i n  Saudi Arabia." 

For tuna te ly ,  they  have no t  been c a l l e d  upon t o  do t h a t  dr inking .  

R i s t  we know from t h e  idea  of an approximately lognormal d i s t r i b u t i o n  

of resource  occurrence t h a t  t h e r e  i s  a l a r g e  i n t e n s i v e  margin of crummy 

re source  base o u t  t he re .  Knowledge of t h i s  i n t e n s i v e  margin can  nn1.y be 

. , .a' 
revea led  through i n t e n s i v e  d r i l l i n g  e f f o r t  which simultaneously.generates 

a d d i t i o n a l  011 and gas and more information about the. genl.ngica1 t e r r a i n  

tha ' t  we a r e  probing. 

My personal  be t  i s  t h a t ,  i n  t h e  year  2000, we w i l l  be  somewhat sur- . 

p r i s e d  i t  t h e  pessimism as soc ia t ed  wi th  dur  resource  e s t i m a t e s : i n  t h e  year  

1978, o r  1979, o r  1980, bu t  t h e r e  i s  no way now t o  know t h a t  d e f i n i t i v e l y .  

I hope t h a t  we w i l l  have t h e  d r i l l i n g  experience t h a t  app ropr i a t e  

economic incen t ives ,  con ten t ious ly  wrought through a merc i l e s s  po l icy  pro- 

. c e s s ,  can provide. But even wi th  t h a t  experience,  new information y ie lded  

to .  u s  by na tu re  w i l l  have t o  be cont inuously reeva lua ted  on a modular b a s i s  

w i t h  d i f f e r e n t  pe r spec t ives  focusing on d i f f e r e n t  problems. 

I n  t h a t  regard,  I t h i n k  w e ' r e  f o r t u n a t e  t o  have t h e  E I A  t o  t ake  t h e  

lead i n  t h a t  fit-.t.ivity. 

DR. GASS: Thank you very  much. Ed. . I ' d  l i k e  t o  move on t o  t h e  next  speaker ,  

D r .  Milton Holloway from t h e  Texas Energy Advisory Council. ~ i l t ' ?  

DR. HOLLOWAY: 1'd l i k e  to focus my comments on four  areas.. F i y s t ,  I w i l l  r a i s e  

a ques t ion  about t h e  purpose f o r  t h e  a d m i n i s t r a t o r ' s  annual r epo r t .  Second, 

I w i l l  d i s cuss  some problems of methodology. Third,  I have some sugges t ions  



abo,ut t h e  p re sen ta t ion  format w i th in  t h e  r e p o r t .  Fourth,  I have s e v e r a l  

d e t a i l e d  comments about t h e  o i l  and gas s e c t i o n  of t h e  ARC and t h e  o i l  

and gas models i n  p a r t i c u l a r .  

The reason I ' m  worried about  t h e  f i r s t  ques t ion  ( t h e  mat te r  of the  

purpose of t h e  admin i s t r a to r ' s  annual r e p o r t )  is  t h a t  I have been r ecen t ly  

examining t h e  r o l e  of modeling, and modelers, and so  on, i n  t h e  pol icy  

process .  I have some very d e f i n i t e  i deas  about how modeling i n  t h e  pol icy 

process  ought t o , b e  done. A s  a  r e s u l t ,  I have some ques t ions  i n  my owi~ 

mind about t h e  app ropr i a t e  i n s t i t u t i o n a l  arrangement f o r  EIA. 

What i s  t h e  purpose f o r  t h e  admin i s t r a to r ' s  annual r e p o r t ?  I know 

t h a t  t h e  l e g i s l a t i o n  c r e a t i n g  E I A  r e q u i r e s  such a  r e p o r t .  I know t h a t  i n  

' t h e  r e p o r t  i t  says  t h a t  t h e  Congress has  s a i d  t h a t  EIA s h a l l  do t h i s .  How- 

eve r ,  I th ink  t h a t  i t  could s tand  some i n t e r p r e t a t i o n  p a s t  t h a t .  It seems 

' to  me t h e  only l o g i c a l  conclusion one can draw f o r  going through t h i s  

e x e r c i s e  ( t h e  ARC) i s  t h a t  i t s  purpose is f o r  government planning a c t i v i -  

t i e s .  It is  no t  f o r  i ndus t ry  planning; i t  i s  c l e a r l y  no t  t h a t .  , I n  addi- 

t i o n ,  t h e  r e p o r t  probably has some genera l  u se fu lnes s  f o r  t h e  popula t ion  a t .  

l a r g e  i n  forming opinions about our  f u t u r e  energy s i t u a t i o n .  I th ink  the  

ARC has  va lue  t h e r e ,  bu t  I would l i k e  t o  see i n  fueure  repuits same expancion 

about why it  i s  important to .  have ' the  a d m i n i s t r a t o r ' s  annual r e p o r t .  

It says' i n  t h e  r e p o r t  t h a t  p r i c e s  a r e  central--"the c e n t r a l  goal  of 

t h e  p r o j e c t i o n s  is  t o  determine t h e  d,egree t o  which energy p r i c e  i nc reases  

can he expected t o  cont inue  i n t o  the '  f u tu re .  It is  f o r  t h i s  reason t h a t  

supply and demand a r e  c a r e f u l l y  s tud ied  and equi l ibr ium p r i c e s , c a r e f u l l y  

s tud ied  i n  t h e  EIA system." 

The conclusion i s  t h a t  between now and 1990, energy p r i c e s  w i l l  r i s e  on 

t h e  average of  between 2 and 5 percent .  So, they haye, i n  essence,  



cons t ruc t ed -and  used t h e  modeling system t o  reach t h a t  primary conclusion. 

So, my 'quest ion beyond t h e  b a s i c  one t h a t  I j u s t  . r a i s ed  is, i f  indeed p r i c e s  

a r e  t.he main focus of t h e  s tudy,  and i f  . t h a t  i s  t h e  Congressional mandate. 

be ing  f u l f i l l e d ,  then  why don ' t  w e  see more of t h e  focus i n  t h e  r e p o r t  on 
. . 

t h e  b a s i c  p r i c e  quest ion.  Do we,  indeed, f a c e  f o r  t h e . l o n g  term, r i s i n g  

energy c o s t s  t h a t  a r e  inescapable,  and what kinds of po l i cy  impl ica t ions  
, 

a r e  t h e r e  surrounding t h a t  b a s i c  qucst isn?" 

So, i f  you assume t h a t  p r i c e s  a r e  r e a l l y  t h e  main t h r u s t  of t h e  r e p o r t ,  

you might come o u t  w i t h  a d i f f e r e n t  approach i n  t h e  r e p o r t .  I can t h i n k  oL 

a number of s t u d i e s  t h a t  have done tha t - - they ,essent ia l ly ,  examine t h e  

ques t ion  of whether technology w i l l  o f f s e t  the r i s t ng  p r i c e c  t h a t  w e  no& 

f a c e  and al low us t o  move thrniigh the next ccntury  GL-. su wlth level o r  

d e c l i n i n g  p r i c e s ,  aga in .  My sugges t ion  i s  t h a t  you pay more a t t e n t i o n  t o  
. . 

t h i s  c e n t r a l  i s s u e  i n  next  y e a r ' s  r e p o r t .  

The secdnd ma t t e r  is  t h e  i s s u e  of methodology. - There i s  throughout 

t h e  r e p o r t  a llodge podge of methods used. 'Th.ere i s  Eomc explana t ion  of 

why t h e  methods a r e  chosen, but  n o t  a g r e a t  dea l .  There i s  one s e t  of 

methods used f o r  t h e  s h o r t  t e r m ,  another  f o r  t h e  midterm (which i s  b a s i c a l l y  

an a t tempt  . to  modei supply and demand components of t h e  energy market),  and 
. - 

s t i l l  another  f o r  t h e  long term. The long-term method was bn3 ica l ly  t o  

extend t h e  s e r i e s  C midterm p r o j e c t i o n s  us ing  some o t h e r  models and s t u d i e s .  

t o  add new technology i,nformation. My ques t iun  i s  what does i t  mean t o  mix 

t h e s e  v a r i o u s  methodologies? Is t h e r e  a b e t t e r  way? Why d id  you choose 

t h i s  set over  o t h e r  a l t e r n a t i v e s ?  Is t h e r e  r e a l l y  some empir ica l  b a s i s  fn? . 

your ' taking t h i s  approach? I .would l i k e  t o  s e e  some add i t i ona l :  explana t ion  

on t h e  choice  of methods i n  t h e  r epo r t .  



Continuing on t h e  m a t t e r ' o f  methodology, ~ I . . t h i n k  t h e r e  is..some con- 

fu s ion  i n  t h e  s e c t i o n s  on t h e  midtenii market'model.. The s e c t i o n  s t a r t s  ou t  

by providing a  f a i r l y  t y p i c a l  t ex tbook 'desc r ip t ion  of supply and demand 

functions--quantity. a s  a  func t ion  of p r i c e ,  a f f e c t e d  by o t h e r  f a c t o r s  which 

s h i f t  t h e  func t ion  over  time. But, a s  w e  look throughout t h e  r e p o r t ,  a t  

l e a s t  i n  t h e  o i l  and gas section', t h e r e  Is .an e x p l i c i t  s ta tement  on page 179  

t h a t  "p r i ce  quan t i t y  p a i r s  c r ea t ed  by t h i s  modeling system a r e  d i f f e r e n t  

from convent ional  supply curves i n  t h a t  they a r e  d i r e c t l y  r e l a t e d  t o  a  set 

of p re se l ec t ed  pr ' ice pa ths  which i n c r e a s e  over t i m e . "  

What does t h i s  mean? What a r e  t h e s e  func t ions?  I f  they  c a n ' t  be 

i n t e r p r e t e d  as t r a d i t i o n a l  supply . func t ions  i n  economics, then  what a r e  they? 

How should we i n t e r p r e t  them? How might they d i f f e r  from t h e  convent ional  

understanding of supply func t ions?  Would t,hey be more e l a s t i c ?  Less 

e l a s t i c ?  What exac t ly  a r e  they? 

A t h i r d  methodology problem t h a t  g ives  me some t r o u b l e  (I have looked 

i n  d e t a i l  a t  t h i s  modeling system, because.we i n  Texas have 'spent t h e  last  

year  o r  so  doing an  eva lua t ion  of i t )  i s  t h e  matter  of t h e  p r i c e  paths .  ,, 

It is  obvious t h a t  t h e  p re spec i f i ed  p r i c e  pa ths  heav i ly  i n f luence  both t h e  

supply and demand s i d e s  of t h e  midterm market model. And y e t ,  i t  is  no t  

a t  a l l  c l e a r  how t h e  a n a l y s i s  procedure goes forward when some d is turbance  

i s  i n f l i c t e d  on t h e  model. It is not  c l e a r  t h a t  t h e r e  i s  a  complete r ecyc l ing  

t o  genera te  a new set of p r i c e  pa ths  t h a t  a r e  e n t i r e l y  c o n s i s t e n t  over  t he  

t ime period, The procedure simply i s n ' t  c l e a r  t o  t h e  reader .  
\ 

There i s  a  f o u r t h  po in t  concerning meth<dology. I would l i k e  t o  s e e  i n  - 

t h e  r e p o r t  some ' b r i e f  d i scuss ion  of t h e  gene ra l  problem of modeling a  complex 



system.. ,As I haye a l r e a d y  mentioned, t h e r e  a r e  a number of p o s s i b l e  

approaches which cou ld ,have  been taken. What w e  have he re  i s  a mixture 

of r e g r e s s i o n  models, l i n e a r  programming models and engineering process  

models. My i n t e r p r e t a t i o n  of t h e  system is  t h a t  i t  is  r e a l l y  intended t o  

s imu la t e  t he  behavior  of a n  energy market i n  t he  United S t a t e s ,  a s  i t  

i n t e r a c t s  wi th  t h e  economy i n  genera l .  

There a r e  o t h e r  ways--a genera l  systems s imula t ion  approach, optimiza- 

t i o n ,  e t c ,  There a r e  a number of ~pproachos t o  mndeling, su I would l i k e  

t o  s e e  some d i s c u s s i o n  of why you chose t o  use  t h i s .  p a r t i c u l a r  approach. 

1 w i l l  now t u r n  t o  my t h i r d  t o p i c  on t h e  p re sen ta t ion  format. :As  I 

looked e s p e c i a l l y  a t , , t h e  o i l  and gas supply s e c t i o n ,  t h e r e  i s  an abundance 

of r e s u l t s  from t h e  modeling work. There a r e  f i v e  s e r i e s  maintained through- 

o u t  t h e  r e p o r t ;  t h e r e  a r e  va r ious  s e n s i t i v i t y  ana lys  .s r e s u l t s  and so  on. 

You included l o t s  of model ou tput  r e s u l t s .  We a l s o  f i n d  some s e n s i t i v i t y  

h l l a l y s l s  of key parameters,  a comparison of f o r e c a s t s  w i th  h i s t o r y ,  and 

f i n a l l y  some comparison of E I A  r e s u l t s  wi th  s e l e c t e d  o t h e r  f o r e c a s t s .  

But I s e e  a b s o l u t e l y  no r e p o r t  of empir ica l  work b o l s t e r i n g  up t h e  

modeling approach i t s e l f .  For example, has  t h e  o i l  and gas indusdry, i n  

f a c t ,  made investment dec i s ions  based on only marginal p r i c e s  a s  a s imple 

economic theory of p r o f i t  maximization behavior says  they should? 
I 

It seems i r o n i c  t o  m e  t h a t , a f t e r  6 yea r s  of modeling by t h i s  

group and i t s  predecessors , thr l tc  has no t  bccn a m ~ j h r  tlir.ust i n  doing 

empi r i ca l  work to,make s u r e  t h a t  t h e r e  i s  some cons is tency  between s imple 

concep tua l i za t ions  of economic theory,  which form t h e  framework f o r  t h e  

model and t h e  system, a s  it a c t u a l l y  behaves. I would l i k e  t o  s e e  some 

a t t e n t i o n  t o  empir ica l  work i n  f u t u r e  r e p o r t s .  



1 
This problem gets more difficult over time. In particular, I think 

a new' problem' that we now face is. how various parts df. the idustry behave 

under a regime of intensive regulation that. is much hore all inclusive than ever 

before. How do firms really behave under the new uncertainties of regulation 

as opposed to the more free market situation. I don't find any such dis- 

cussion in the report. 

NOW, I will discuss the matter of.details in the oil and gas sect'ion of 
-.- 

the'report and the oil and'gas models, in particular. There is evidence 

\ throughout that section of a major emphasis on sensitivity of results to 

certain key variables: price, resources, drilling, equipment costs, leas- 
. . . .  

ing, and so on, and the recognition that other factors may be "tmportant 

that can't really be analyzed. 

There is not, however, any systematic analysis of the relative importance 

of these factors, It is clear, I think, to probably almost everyone here 

that. the matter of the resource base is critically important. There could 

be some standard measures developed to exhibit the behavior of the modeling 

system relative to changes in key parameters or input data. 

For instance, in the evaluation exercise we recently completed, Stone 

& Thompson did some simulation runs with the oil and gas model and calcu- 

lated arc elasticities with relation to price, the discount rate, and the 

drilling rate. 

The findings, generally, come out as follows: there is a tendency of 

all elasticittes to decrease with increasing price. Price elasticities are 

highly sensitive to the finding rate, the discount rate, and the drilling 

rate. Those for gas range between . 2  and 3.7, depending on the level 

selected for the three factors. The elasticities for oil ranged between 

zero and 15. Stone & Thompson found that supply projections are generally 



more s e n s i t i v e  t o ,  t h e  f i n d i n g .  rate than t o  . t h e  d iscount  . . : r a t e ,  e s p e c i a l l y  a t  

h ighe r  p r i c e s .  The impact o f . t h e  d r i l l i n g  r a t e  is gene ra l ly  less than t h a t  

of t h e  f i n d i n g  r a t e ,  and f r equen t ly  exceeds t h a t  of t h e  d iscount  r a t e  a t  

h ighe r  p r i ce s .  These a r e  examples. The gene ra l  conclusion.from our  work 

.was t h a t  t he  models d e s c r i b e  an  . indus t ry  behavior  t h a t  is  heavi ly.dominated 

by t h e  method f o r  c a l c u l a t i n g  f ind ing  r a t e s .  We d id  no t  ana lyze  changes 

i n  r e sou rce  base.  But i t  i s  c l e a r  t ha t ,  a s  has a l r eady  been s a i d ,  t h i s  

f a c t o r  i s  of g r e a t  importance i n  modeling t h e  supply of o i l  and gas.  If 

I had t o  rank how,a model behaves, I would say  t h e , r e s o u r c a  base c e r t a i n l y  . , 

. i s  t h e  most important  f a c t o r  i n  t h e  model f o r  long-term p ro j , ec t ions , ,  The 

f i n d i n g  r a t e  i s  t h e  most important  f o r  t h e ' n e a r  term. 

Anyway, i t  s e ~ m s  p o s s i b l e  t o  reduce t h e  main behaviora l  c h a r a c t e r i s t i c s  

of t h e  model t o  a  s tandard  measurement. I th ink  t h a t  would g ive  us  a b e t t e r  

i d e a  of t h e  sources of unce r t a in ty  i n  t h e  r e s u l t s .  

There is i n  t h e  r e p o r t  t h e  s ta tement  t h a t  t he  change i n  cost--a 10  per- 

c e n t  change i n  c o s t  i n  t h e  gas model g ives  us a  10  percent  change in .produc-  

t i o n  over  a 1 7  p a r  pariodt and a 1 0  percent c h a n g e , i n  c o s t  i n  t h e  c a s e  of . 

t h e  o i l  model g ives  u s  a  7 percent  change inp roduc t ion  over  a  17 year  period-- 

i n d i c a t e  t h a t  i t  i s  l i k e l y  t h a t  gas i s  more r e spons ive . than  o i l  t o  p r i c e ,  . . 

changes. 

However, i f  one looks  a t  t h e  product ion p r o j e c t i o n s ,  it appea r s  t h a t  

i t ' s  t h e  o t h e r  .way arotmrl: t he  o i l  mndel seemo t o  be a1ur.e responsive t o  

p r i c e s - o v e r .  t he  low t o  h igh  ranges examined than . . i s  t r u e  . for  t h e  gas model.. , 

That is  coun te r - in tu i t i ve ,  a t  l e a s t ;  t h e  convent ional  wisdom i s  t h a t  gas is, 

usua l ly .more  p l e n t i f u l  than o i l  and shou ld -be  more respons ive  a t  p r i c e s  i n  

t h e  ranges now evident  i n  t h e  market p lace .  I t h i n k  t h i s  needs some explana- 

t i o n .  



The second problem I s e e  i n  . t h e  o i l  and gas s e c t i o n  i s  . t h a t  t h e  r e s u l t s  
' 

a r e  always r epo r t ed  i n  terms of i n t e r a c t i o n s  w i t h  t h e  midterm enetgy market 

model. That is ,  t h e  d i sp l ay  o f ' . t h e  behavior  of t h e  o i l  and gas model i s  

always cons t ra ined  'by t h e  equi l ibr ium prices .coming out  o f '  t h e  market model. 

I th ink  we'd l e a r n  more about t h e  behavior 'o f  t h e  models i f , t h e y  were de- 

coupled; t h a t  i s ,  we could s e e  i f  t h e '  models behave i n  a  way t h a t  we would 

expect . 
,We could see ,  f o r  example, i f  d r i l l i n g  a l l o c a t i o n s  between o i l  and 

. . 

gas change wi th  t h e  r e l a t i v e  p r i c e  change i n  o i l  and gas and i f ,  eventua l ly ,  

product ion responds i n  t h e  same way; i t  is  hard t o  g e t . t h a t  when you're  

cons t ra ined  by t h e  equi l ibr ium p r i c e s  coming o u t  of t h e  equi l ibr ium system. 

I th ink  t h e r e  should be some d i sp l ay  of t h e  behavior of t he  o , i l  and gas 

model independent of t h e  r e s t  of t h e  system. 

The t h i r d  matter  i n  t h e  comparison of r e s u l t s  wi th  o t h e r . f o r e c a s t s  i s  

important.  . PEA, and now EIA, when compared t o  o the r  product ion f o r e c a s t e r s ,  

genera l ly  have come ou t  on t h e  h igh  s i d e .  I ' m  no t  s u r e  t h a t  t h a t  could be  

explained,  bu t  the f o r e c a s t s  seem t o  come ou t  o n . t h e  h igh  s i d e ,  r e l a t i v e  t o  

both o t h e r  government rhodels and c e r t a i n l y  a s  compared t o  i ndus t ry  models. 

Some explanat jnn f o r  th i s  r e s u l t  wo,uld bd he lp fu l .  

It would a l s o  be h e l p f u l  t o  look a t  t h e  change i n  EIA's (FEA's) view 

of t h e  f u t u r e  f o r  o i l  and gas product ion as It has changed over t i m e .  These 

r e p o r t s  have been 'publ ished sinc.e 1975 a n d - t h i s ' i s  t h e  f i f t h  n a t i o n a l  energy 

. ou t look  by . t h e  agency. It would be  i n t e r e s t i n g ,  a s  we l l  a s  i n s t r u c t i v e ,  eo 

know how t h e  out look under s i m i l a r  condi t ions  has  changed over time and w l i i t  
. . .  

t h e  i n s t i t u t i o n  th inks  they have learned  from t r y i n g  t o  m o d e l ' o i l  and' gas 

production. . . 



There is  i n  t h e  1g78 ARC some comparison wi th  l a s t  y e a r ' s  . r e p o r t ,  bu t  

t h a t  you a  very  l i m i t e d  per$pe=tive. Also, I found i t .  cur ious  t h a t  ' 

t h e r e  are no comparisons w i t h  t h e  F o s s i l  I1 model operated by Pol icy  and 

Evaluat ion.  There a r e  such comparisons i n  o t h e r  s e c t i o n s  of t h e  r epo r t ,  

bu t  n o t  i n  t h e  o i l  and gas sec t ion .  I found i t  somewhat cur ious  t h a t  t h e s e  

two modeling e x e r c i s e s  e x i s t  w i th in  t h e  Department of Energy a n d ' l i t t l e  

a t t e n t i o n  is givers t o  t h i s  f a c t .  

, My f i n a l  po in t  has  t o  do with  some k p ~ c ? ' . f i c  crifisisnit; o f  thc models 

themselves,  based on our  work i n  Texas over t h e  l a s t  year .  I w i l l  b r i e f . 1 ~  

summarize these .  EIA i s  a l r eady  w e l l  aware of '  these ,  so I won' t bore you 

wf th  them. 
- .. 

T h e . o i 1  and gas p ro j ec t ions ,  i t  i s  c l e a r ,  a r e  s i g n i f i c a n t l y  inf luenced 

by t h e  f ind ing  r a t e  i n  t h e  midterm and by t h e  resource  base i n  t h e  long term. 

The imp l i ca t ion  of t h i s  f i n d i n g  i s  t h a t  t h e  f i nd ing  r a t e  needs to be looked 

ar mare c .a re tu l ly .  I t h i n k  i t  has a l r eady  been ind ica t ed  t h a t  t h i s  is  being 

done ' in  a new modeling e f f o r t  by ELA, but  i t  seems t h a t  t h e  cu r r en t  f i nd ing  

rare methodology l i k e l y  overes t imates  t h e  ~ x p e r t ~ d  finding rato  i n  t h c  ncar 

t e r m  f u t u r e .  

The second impl ica t ion  i s  thi;  major workneeds  t o  be done on t h e  

c h a r a c t e r i z a t i o n  of t h e  r e sou rce  base.  This has  a l r eady  been. discussed by 

o t h e r s ,  s o  I won't go i n t o  d e t a i l .  E I A  does have a  cu r r en t  work program t o  

do t h i s .  

My second po in t  i s  a  genera l  one t h a t  I have a l r eady  made. There needs 

t o  be a  much b e t t e r  empir ica1 ,base  f o r  t h e  behavior of t h e  indus t ry  as repre-  

sen ted  i n  t he  model. S p e c i f i c  ques t ions  a r e :  does t h e  indus t ry ,  i n  f a c t ,  

respond o n l y . t d . m a r g i n a l . p r i c + n  investment . dec i s ions  f o r . o i l . a n d  gas 



product ion,  o r  is  cash flow a l s o  important?  There seems t o  be  some d is -  . 
crepancy between t h e  d iscount  r a t e  used by t h e  E I A  model and t h a t  repor ted  

by t h e  indus t ry  a s  t h e i r  dec i s ion  making c r i t e r i a .  

Thi rd ly ,  t h e  investment dec i s ion  process  i n  t h e  indus t ry  needs t o  be  

, s tud ied  i n  genera l ;  e spec i a l ly ,  t h e  r o l e  of c a p i t a l  r a t i o n i n g ,  t h e  r o l e  of 

i n t e r n a l  ve r sus  e x t e r n a l  f inanc ing  and t h e  importance of va r ious  sources  of 

unce r t a in ty  on t h e  investment process ,  e s p e c i a l l y  t h e  new regu la to ry  c l imate .  

The t h i r d '  a r e a  of c r i t i c i s m  is  i n  t h e  mat te r  of t h e  a c t u a l  behavior of 

t h e  model on t h e  computer. I ' v e  gone through t h a t  a l ready .  

The kind of r e s u l t s  t h a t  I ' v e  l i s t e d  need t o  be checked ou t ,  not  j u s t  

by us ,  bu t  by.EIA and o the r s .  Some of t hese  kinds of behavior r e s u l t s  ought 

t o  be included i n  t h e  , r epo r t .  

I have made a number of sugges t ions  about added ma te r i a l .  I ' m  s u r e  

t h a t  a l l  of you have not iced '  t h a t  t h e  r e p o r t  i s  a l r eady  about 400 pages i n  

length .  That 's  Volume 111 only; t h e r e  a r e  Volumes I and 11, p l u s  t h e r e  a r e  

Supplements 1, 2,  and 3 t h a t  must be  about 1,000 pages a l l  toge ther .  So I 

, .. 
wouldn' t suggest  t h a t  you add t o  t h e  volume, bu t  you might want t o  consider  

changing . t h e  ba lance  somewhat, 

DR. GASS: Thank you very much, M i l t .  I t h i n k  they ' r e  going t o  put  i t  on a 

computer t a p e  and send i t  out  t o  everybody. I t h i n k  we have enough t i m e  t o  

g e t  one more speaker i n  t h i s  morning before  t h e  break. 

I f  w e  do t h a t ,  t h a t  w i l l  g ive  us  enough time f o r  ques t ions  l a t e r  on. 

So, I would l i k e  t o  move on t o  D r .  'Ed Murphy from t h e  American Petroleum 

I n s t i t u t e .  Ed. 

DR. MURPHY: I shouldn ' t  hold up t h e  c o f f e e  break, because my remarks should be 

f a i r l y  h r i e f .  One of t h e . r e a s o n s  t h e y ' l l  be b r i e f ' i s ,  q u i t e  hones t ly ,  I ' m  

n o t  s u r e  I ' m  t h e  r i g h t  person t o  be here.  
. / . . 



When I was c a l l e d  t o  be  on t h e  panel ,  I s a i d  one .of  t h e  th ings  t h a t  
* 

. . 
,. . . . .  we're no t  allowed t o  do a t  API i s  t o  f o r e c a s t ,  s i n c e  w e  a r e  a t r a d e  asso- 

c i a t i o n  r ep re sen t ing  t h e  petroleum indus t ry .  We a r e  no t  allowed t o  mike 

. . f o r e c a s t s  because of t h e  a n t i - t r u s t  laws. There is an  in t . e r e s t ing  h i s t o r y  

behind t h i s .  It would ev iden t ly  be a l l  r i g h t  i f  we fo recas t ed ,  a s . l o n g  a s  

ou r  f i g u r e s  o r  e s t i m a t e s  turned ou t  t o  be wrong. 

I f  they  were ever  right, t h e r e  would bc a r e a l  questioa about whether 

t h o s e  f o r e c a s t s  were, i n  fact, f o r e c a s t s .  So, I t o l d  them I 'dor r ' t  see why, 

i n  view of t h a t , w e  shouldn ' t  f o r e c a s t  a t  w i l l ,  but  I have .no t  had ml~ch suc- 

c e s s  t he re .  

(Laughter. ) 

So what I w i l l  . t a l k  about ,  b r i e f l y ,  a r e  some of ' t h e  genera l  p r i n c i p l e s  

o r  problems t h a t  I 'saw wi th  both the 'way i n  which t h e  EIA has done i t s  work 

a s  w e l l  a s  t h e  reasons t h a t  i t  began.down t h a t  path. 

Obviously, a s  D r .  Holloway was saying,  t h e  law r e q u i r e s  'it. So t h a t ,  

i n  i t s e l f ,  i s  a' very  good reason f o r  making t h e  e s t i k a t e s ;  b u t ,  I thihlr, 

we need t o  go behind t h a t  and a sk  how a r e  t hese  e s t ima te s  t o  be used? I ' m  

l e d  t o  be l i eve  t h a t  t h e  d a t a  a r e  going t o  be of most he lp ,  going t o  be put  

t o  most u s e  i n  t h e  government decision-making process ,  i n  both t h e  l e g i s l a -  

t i v e  and r egu la to ry  a reas .  

I n  o rde r  t o  make i n t e l l i g e n t  decis ions--decis ions which a r e  being made . . 

r i g h t  now about whether or  not we're  going t o  have a synthaLic f u e l s  program 

and how much it w i l l  be  funded and what type  of technologies  w i l l  be  sub- 

.sidized--we've g o t  t o  have some idea  of what t h e  r e l e v a n t  parameters a r e ;  

' what t h e  p r i c e s  a r e  going t o  be; .what t he  supply curves look l ike ; '  what t h e  
. '  . 

demand curves look l i k e  many years  i n t o  t h e  fu tu re .  



Those decisions, right now, are being made, I 'believe, in the absence 

of any real knowledge of the relevant parameters. I think this is one of 

the needs that the E I A  should address.. 

There is a problem with government decision-making in the economic 

environment. The problem is that there tends to be one or relatively few 

decisions made. For example, we either have or don't have a synthetic 

fuels program; and, if we have a synthetic fuels program, we find a very 

limited number of alternatives are explored. It's important; it s critical 

in fact that decision-making be made in .., an environment where we have the 

best possible information on what is going to be--what supplies are going to 

be and what the effects of these decisions are going to be. 

Which is a way of saying that we need an estimate; we need a figure; we 

need a number recognizing and, in fact, I think, one of the major constribu- 

tions that E I A  has made is to point out the many uncertainties. But recog- 

nizing the uncertainties nevertheless, these-decisions are being made. They're 

being made with implicit and explicit assumptions'about what the future is 

going to look like. Better they should be made with explicit, I think, than 
\ 

implicit assumptions, because, at least if they're explicit we can criticize 

them and discuss them and maybe come up with some alternatives. 

So that, I think, while the discussion or the elaboration of the uncer- 

tainties is extremely important and is, in itself, a valuable contribution, 

we need some sort of estimate or best guess or an E I A  look into the future. 

I say that recognizing that there is a danger here; a danger of intro- 

ducing what I might call the DRI syndrome. 

That is, once you have a forecast, once you have a common volume that 

everybody is reading, then you notice all the'forecasts tend to come together. 



Everybody is reading the same material;.everybodyls numbers look about the 

same. But I'm not sure that this.reflects a lack of dissent, as opposed to 

a lack of real thinking about the issues by many people. I think that is 

the danger. That if EIA came out with a forecast it would, in fact, be 

assumed to be the truth or the government's--maybe the country's estimate-- 

of what our future energy picture is going to look like. 

1'm not' sure whether my next point is a complaint or not, in view of 

the number of pages in the report. Indeed,'Itm a little apologetic in even , 

bringing it up. The EIA work, as opposed to most other work that is done in 

this area, has t r i e d  to tell us what went into the forecast; how it came 

about; what the uncertainties are; what the assumptions are. This has pro- 

vided the reader with a way to judge whether we think the forecasts are 

reasonable. we've been given a range, from which to decide which assumptions 

we think happen to be most accurate; and perhaps thereby, to end up with a 

forecast or an estimate that we, the user, believe in. However, our ability 

to do that, given the information available in the report is somewhat limited. 

'Pt is limited because we don't really have any detailed information on what 

the structural properties of the models are; what the actual equations are; 

what the standard errors are. Wene I looking at this for the purpose of 

using the forecast I would want to know very explicitly and exactly what- 

went into each of the models; how they were constructed; what sort of con- 

fidence we had in the various estimates of the models, etc. 

I say this somewhat apologetically because the report, itself, is 
, 

already voluminous. 

Moving on a little bit, and.this is more in the nature of a comment--in 

looking at where we're going to be, even in the short-term, let alone in the 



long-term modeling, there is, as EIA points out, a tremendous amount of un- 

certainty. But, I am very ill at ease in handling these uncertainties. I11 

at ease because I'm an economist. I'm trained as an economist, and I don't 

, see the major uncertainties and problems as being primarily economic. I see 

the major uncertainties as being geological--is there oil and gas? Are we 

going to find the oil and gas?--and political. 

~rankli, I don' t know whidh f s more significant . Political uncertainty 
exists in the sense that we're making decisions right now in the United 

States that are going to affect our energy future, that are going to affect 

how much other energy sources we have. 

Certainly on a world-wide basis the uncertainties, as we have seen in 

the last year, are primarily political. They are certainly not economic. 

What happened in Iran this past week was certainly not economically motivated. 

It had severe economic repercussions, but you can't say it's economically 

motivated. 

This is, of course, not a problem or criticism of the EIA model. But, 

in using their model I'm ill at ease in dealing with the uncertainties because 

I see the uncertainties as something about which I have a limited amount of 

information and a limited ability to handle. 
1 

As I said, I think one of the major contributions of the EIA report is 

that it does give some understanding of the uncertainties and some understand- 

ing of what effect different assumptions will bear in the future. They 

didn't dodge the issues, and I think that is very good. 

I think the reader is giuen'a very good pe~ception of what it is that 
. . 

is going to be driving the energy balance 5 ,  10, and 20 years from now. The 

methodology, I think, was sound. I like the approach; I like the supply and 

demand interacting with a price equilihrating mechanism. 



I t h i n k  t h a t  is  a sound approach. I t h i n k  t h a t  i t  is  much b e t t e r  than  

what we had i n  t h e  p a s t  w i t h  a  gap approach, which I found very  d i f f i c u l t  t o  

d e a l  wi th .  I t h i n k  w e  could have seen  more use  of t h i s  approach i n  t h e  

short- term model. I, f o r  one, am convinced t h a t  t h e  events  of t h e  l a s t  year  

have shown us t h a t  t h e r e  is  a  very  s i g n i f i c a n t  e f f e c t  of p r i c e  on both supply 

and demand, even i n  t h e  s h o r t  run. So, I th ink  t h a t ' s  something t h a t ,  per- 

haps,  can  be s t rengthened .  A s  I s a i d ,  i t ' s  d i f f i c u l t  t o  ge t  very s p e c i f i c  

because t h e  s p e c i f i c  d e t a i l  of t h e  model i s  no t  i n  t h e  r e p o r t ,  i t s e l f .  One 

of t h e  qu,est ions I had i n  going over the'report. ,  f o r  example, was how d id  

t h e  s t r a t e g i c  petroleum r e s e r v e  come in?  

I don ' t  know, quite  hones t ly ,  how i t  should he  i n r . n r p n ~ a t e d  in something 

l i k e  t h e  long-term o r  t h e  midterm model; bu t  c e r t a i n l y  i t  does a f f e c t  our 

s e c u r i t y .  Presence of s t r a t e g i c  r e se rves  reduces--in effect--reduces t h e  

i m p l i c i t  economic c o s t  of importing o i l .  I n  essence,  i t  provides u s  wi th  a 

way of dea l ing  w i t h  t h e  r i s k s ,  t h e  r i s k s  due t o  a  r i s i n g  p o s s i b i l i t y  of 

i n t e r r u p t i o n .  

That ,  maybe, needs t o  be addressed o r  incorpora ted  a t  l e a s t  i n  t h e  

midterm and long-term model. 

My l a s t  comment i s  one of t h e  "danmed i f  you do, damned i f  you don't ' '  

v a r i e t y .  

I n  t h e  long-term model, we've only got  one s e t  of assumptions, a s  

opposed t o  t h e  midrerm and short-term. But, I tend t o  view t h e  long t e r m  

as much more unce r t a in ,  f o r  t h e  u s u a l  ,, reasons. So I t h i n k  more of t h e  

e f f o r t ,  more of t h e  a n a l y s i s ,  should be d i r e c t e d  a t  t r y i n g  t o  s e e  what t h e  

maximum range of t h i s  unce r t a in ty  i s  i n  t h e  long term. I be l l eve  t h e  long- 

term model i n  p a r t i c u l a r  should provide  us  wi th  an  e s t ima te  of t h e  e f f e c t  



of var ious  uncertainties--economic and r egu la to ry  u n c e r t a i n t i e s ,  demand, 

supply and technologica l  u n c e r t a i n t i e s .  

I t h i n k  unfor tuna te ly  t h e  s e r i e s  C f o r e c a s t ,  t h e  s e r t e s  C es t imate ,  

d e s p i t e  t h e  cau t ions  i n  t h e  r epo r t  aga ins t  i t ,  ' is  going t o  be taken a s  the 

f o r e c a s t  o r  the es t ima te  because it is  t h e  mid-range. I t h i n k  t h a t  i s  

unfortunate .  I c e r t a i n l y  can ' t  say  t h a t  i f  I had t o  p ick  a  f o r e c a s t  t h i s  

would be t h e  one. Thank you. 

DR. GASS: Thank you, Ed. W e  have a  couple of minutes be fo re  t h e  co f f ee  break. 

.PARTICIPANT: Since I ' v e  heard q u i t e  a  few times r e fe rences  t o , t h e  s i z e  of t h i s  

volume, 1 ' d  l i k e  t o  have some q u a n t i t a t i v e  ind ices .  How l a r g e  i s  t h i s  

volume? 
. . 

One reason is  I ' m  th inking  of ca r ry ing  i t  home. 

(Laughter . ) 
How many man-hours went i n t o  i t ?  What's t he  s i z e ?  How many cubic 

f e e t  a r e  w e  t a l k i n g  about? 

(Laughter.) 
: !<, 

DR. GASS: Has anybody got t h e  da t a?  . 

MR. EVERETT: Okay, t h e r e  a r e  about 150 t o  170 a n a l y s t s  i n  t h e  p l o t  a n a l y s i s  

c f f i c e  of EIA. They work'a good p a r t  of t h e  year  on t h i s  problem. It is  

expensive. ' 

The t h i r d  p a r t  of t h e  ques t ion  r a i s e d  t h e  c o s t  issue. 

An approximate f i g u r e  is  $40,000 per  person, per  year .  

PARTICIPANT : Does t h a t  inc lude  t h e  ' cou~putat ional  cost^? 

MR:EVERETT: No. The budget i n  1980 is  $50 m i l l i o n  and t h e  people i n  t h e  whole 

o rgan iza t ion  number 700 o r  800. So, EIA i s  a reasonably pbwerful organiza- 

t i o n .  I have t o  remind you t h a t  t h e r e  is  a group ou t  i n  Denver c a l l e d  t h e  



Sola r  Energy Research I n s t i t u t e .  They're about a s  b i g  a s  us  and t h e y  

worry about t h ings  t h a t  don't  e x i s t .  

(Laughter . ) 
PARTICIPANT: What is  t h e  number, f i n a l l y ,  f o r '  t h e  c o s t ?  What would you e s t ima te  

t h e  c o s t  t o  be? 

MR. EVERETT; We'd have t o  e s t ima te  t h a t  e s p e c i a l l y  f o r  you. I don ' t  t h i n k  we've 

done t h a t .  It 's hard t o  s epa ra t e  ou t .  Other people work nn t h e  i npu t s  t~ 

t h e  model. Other agencies  p a r t i c i p a t e  t o  some degree. It 's an expensive 
- 

process. I ' m  not s u r e  i t ' s  a  meaningful number, e i t h e r .  

PARTICIPANT: I j u s t  wanted t o  g e t  some f e e l .  
. . . . . . . . . . .  

DR. GASS: It 's l i k e  e s t ima t ing  t h e  r e se rves ,  I ' t h i n k .  
. . .  . . . .  . . . . .  . . .  - .  . . 

DR. VOGELY:. Saul. 

DR. GASS: Yes? 

DR. VOGELY: I might j u s t  say t h a t  I asked t h a t  ques t ion  a t  a  meeting wi th  t h e  

Acting ~ i r e c t o r  of t h e  Bureau o f  Mines about fou r  yenrs  ago, What was t h c  

cose of  doing contingency planning ana lyses?  He s a i d ,  "Zero because a l l  

t h e s e  people w i l l  b e  employed and working i n  t h e  government anyway." 

(Laughter.) 

DR. GASS: 'l'here's an  oppor tuni ty  c o s t  i n  terms of what e l s e  you could be doing. 

Yes? 

DR. VOPELY: Unless you assume t h e  a l t e r n a t i v e  va lue  t o  b e  zero. 

PARTICIPANT: I have a  comment on something t h a t  D r .  Holloway s a i d .  I th ink  

he  s a i d  something l i k e  s imula t ion  market equi l ibr ium on one  hand and l i n e a r  

. .  programming op t imiza t ion  on t h e  o ther 'hand .  

The impression I go t  was t h a t  t h e r e  is  a  very l a r g e  d i f f e r e n c e  between 

t h e s e  two methodologies. That somehow, t h i s  model'was t r y i n g  t o  put  ' a l l  

those  th ings  toge ther .  I th ink  a  more u s e f u l  d i s t i n c t i o n  i s  econom$tric 

ve r sus  process  ana lys i s .  218 



I, think there is, so muc.h.ecoliometric work ,that could be done in linear 

programming, and so much process analysis work that could,.be done through 

simulation. A lot of market'equilibrium concepts could be interpreted in 

linear programming contexts. 

So I throw this out as something to think about. A more useful dis- 

tinction is econometric versus process analysis than optimization versus simu- 

lation. b 

DR. HOLLOWAY: Well, there are both econometric and process models in this struc- 
. . . . . . . . 

ture. That is one of my.questions. Are those basically compatible? And, . 

wha't does it mean to put those kinds of modeling concepts together? 

PARTICIPANT: We have done econometric and process modeling since the end of 

1950. Is that telling you anything? 

DR. HOLLOWAY: No. 

PARTICIPANT: You can always have skepticism. 

DR. GASS: Thank you. Why don't.we take.a break until 11:45 and we'll meet 

again in this room. 

(Brief' recess. ) 

DR. GASS: Could I please.have your attention? We'd like to continue with the 

session on oil and natural gas. In this respect, we have two more.presenta- 

tions'and then we'll open it up for general discussion. The next speaker is 

Dr. Benjaniin Schlesinger from the American Gas Association. Ben? 
. . . . 

DR. SCHLESINGER: Good morning. I want to thank you'for asking AGA to par- 

ticipate here in the EIA roast for a two day session. . 

(Laughter.) 

It is my pleasure to.participate in that we have been one of the groups 

that have written a lot of l'etters.to Dr. Mosks and the various good people 

who work in his organization concerning forecasts of oil and gas. 



AGA is a trade association .representing the transmission and distribu- 

tion companies for natural. gas, supplemental gas, or any other'form of 

methane that we're ,able to provide. We are generally not producers; however, 

. I heard Ed Murphy's comment that forecasting is illegal when done by trade 

associations. If it's true,, bring on the Federal Marshals, because we 'do a 

lot of forecasting at AGA. , 

6 I have no knowledge that i't is against any ruling. 

The group within AGA that has the responsibility for forecasting is the 

policy evaluation and analysis group. We're involved--briefly, by way of 

introduction--with three energy,models. ' 
. . 

The TERA model--~otal Energy .Resource Analysis--is our own system . . which 

was originally developed at the time'that the PIES model was, 6 or 7 years 

ago. . It bears many of the same kind of structural feat~~ree as the old 

version of PIES. 

Me . have rewritten TEFA 'entirely, or nearly eukirely, over the past two 

and a'half years. We also have a committee of gas industry individuals \ 

who' work with us ,and advise us in the use of that model. In addition, our 

group works with the Whartnn ernnometric model for macrocconomie analysis, 

and with the ISTm model for special industr.ia1 studies. 

My comments,, this morning, are directed at the re~ults of the EIA's 

natural gas forecast, specifically. It is one'of the most dire forecasts, 

as a whole, that I have seen. It is a generally flat or downward sloping 

forecast for the role of gas energy itself, reflecting a.diminishing role 

for gas energy in the U.S. energy picture. 
. *a . 

It is not unlike that of the President's first National Energy Plan, 

which phased gas out of existenbe entirely by the year 2030.' We don't agree 



1. 

wi th  t h a t  f o r e c a s t  and we've done some s tudy  i n  our  group t o  determine why 

i t  went wrong. 

L e t ' s  look a t  t h e  two s i d e s  ~f t h e  equat ion  and eva lua t e  them, supply 

and demand. 

F i r s t ,  consider  supply. The TERA model, t h e  E I A  supply model, and - 
about a dozen o t h e r s  o r  so  a r e  p a r t i c i p a n t s  t h i s  year  i n  Stanford u n i v e r s i t y ' s  

Energy Modeling Forum. 

Since w e  a r e  both p a r t i c i p a n t s  i n  t h a t ,  we have had a chance t o  review 

and c r i t i q u e  each o t h e r ' s  models. This  has  enabled our s t a f f  t o  ga in  some 

f a m i l i a r i t y  w i th  t h e  EIA supply model f o r  convent ional  gas. 

I n  a d d i t i o n  t o  t h a t ,  our  Gas Supply Committee of AGA, which c o n s i s t s  

of about a dozen of t h e  top chairmen and ch ie f  execut ive  o f f i c e r s  of t h e  

l a r g e  gas p i p e l i n e  and d i s t r i b u t i o n  companies, he ld  ' a workshop e a r l i e r  t h i s  

year  and considered a number of f a c t o r s  t h a t  underpin f o r e c a s t s  of gas sup- 

ply. I n  e f f ec t :  f i v e  conclusions grew out  of t h a t  workshop. I ' l l  r e l a t e  . 

them t o  our  knowledge of t h e  EIA model: 

(1) F i r s t ,  t h e  resource  base e s t ima te s ,  p r imar i ly ,  a r e  r e a l l y  no t  a l l  

t h a t  , d i f f e r e n t .  They may d i f f e r  up t o  50 percent ,  bu t  when ydu cons ider  

how much th ings  could d i f f e r ,  t h a t  i s  r e a l l y  not  very much. 

I n  p a r t i c u l a r ,  t h e  es t imates  of P o t e n t i a l  Gas Committee, which i s  t h e  

indus t ry ' s  main resource  base es t imator  f o r  n a t u r a l  gas (a  counterpar t  t o  t h e  

Geological Survey a c t i v i t y ) ,  hav'b been r e l a t i v e l y  c o n s i s t e n t  over t h e  p a s t  

. , 
20 'yea r s  i n  terms of t h e  s i z e  of n a t u r a l  gas  resource  base. Some 1,200 Tfc 

( t r i l l i o n  cubic  f e e t )  i s  t h e  c u r r e n t  resource  base es t imate .  The Geological 

Survey's e s t ima te  is  not  r e a l l y  very  d i f f e r e n t  from t h a t .  S h e l l ,  Mobil, 
. . 

Exxon, and o t h e r s  do vary bu t ,  b a s i c a l l y ,  t h e  genera l  conclusion i n  the 

-- - - . -.___ _ 
/ 



f i r s t  o f  t h e  f i v e  supply a r e a s  i s  t h a t  t h e  resource  base f o r  na tura l ,  gas i s  

no t  r e a l l y  a c o n s t r a i n t  t o  continued product ion of n a t u r a l  gas a t  s ig-  

n i f i c a n t  l e v e l s  f o r  t h i s  century.  

(2) Second was t h e  i s s u e  of c u r r e n t  s t a t i s t i c s .  This  g e t s  i n t o  t h e  p r i c e  

response i s s u e .  We s e e  s i g n i f i c a n t  evidence based on c u r r e n t  s t a t i s t i c s  

t h a t  w e l l  d r i l l i n g  and exp lo ra t ion  a c t i v i t i e s ,  i n  genera l ,  respond t o  p r i ce .  

It is t h a t  simple. 

The Natura l  Gas Eol icy  A c t  has  some 20-odd c a t e g o r i e s  a n '  t h e r e  a r e  a 

number of c r i t i c i s m s  of t h e  b i l l ,  simply because it has 20 ca t egor i e s  and i t ' s  

kind of confusing. But, i f  you spent  .a week s tudying each category,  i t  t akes  

you 20 weeks t o  understand t h e  Natura l  Gas Pol icy Act. 

People understand it now and t h e y ' r e  ou t  t h e r e  d r i l l i n g .  Explorat ion 

is  a t  record l e v e l s .  I n  p a r t i c u l a r ,  deep gas--one of t h e  c a t e g o r i e s  t h a t  w i l l  

be deregula ted  next  month--and deep w e l l  d r i l l i n g  a r e  up 20 percent  over t h e  

previous  year ,  which i s  a p a r t i c u l a r l y  noteworthy s t a t i s t i c  compared t o  t h e  
9 

last  f i v e  years.  

Also, s h a l e  a c t i v i t y  i s  up s igni f icant ly- -aga in ,  one of t hose  ca t egor i e s  

t h a t  w i l l  be deregula ted  next  month. Other i n d i c a t o r s  a r e  a l s o  showing 

t h e s e  i n i t i a l  s i g n s  t h a t  t h e  Natura l  Gas Pol icy  Act appears  t o  be  working, 

We won't have complete s t a t i s t i c a l  evidence on t h i s  effect: u n t i l  another  . . 

f u l l  yea r  has  elapsed.  The 1979 s t a t i s t i c s  won't b e , a v a i l a b l e  u n t i l  e a r l y  

1980 and, even so,  the f i r s t  f u l l  ope ra t iona l  year  wi th  t h e  deregula t ion  of 
. . 

t h e  hard-to-get-to c a t e g o r i e s  won't be r e f l e c t e d  u n t i l  t h e  1981 s t a t i s t i c s ,  

r e f l e c t i n g  t h e  f u l l  year  1980. 

So, i t  w i l l  be  some t i m e  be fo re  we t h i n k  we have any d e f i n i t i v e  evidence. 

But, a l l  the. r i g h t  s i g n s  a r e  there .  That summarizes our view on p r i c e  

response. 



( 3 )  Third, r i g  a v a i l a b i l i t y .  He~e, w e  don ' t  see any major c o n s t r a i n t ,  

aga in ,  t o  a .10 t o  1 5  percent  i n c r e a s e  i n  exp lo ra t ion  on an  annual b a s i s .  

. AGA conducted a s p e c i a l  a n a l y s i s  f o r  t h i s  purpose, 'whose d e t a i l s  I won't 

g e t  i n t o  now. . 
(4) The f o u r t h  a r e a  was our  review of energy models. Here, we.were 

a s s i s t e d  by t h e  Energy Modeling Forum a c t i v i t y .  Once again--perhaps i t ' s  

t h i s  "DRI syndrome," perhaps not--the E I A  supply model appears  t o  be f a i r l y  

c o n s i s t e n t  wi th  our  own TERA model, as r e c e n t l y  r ev i sed ,  and wi th  t h e  

NEP-I1 f o r e c a s t ,  Fossil-11, and wi th  some o t h e r s  inc luding  Ed Erickson's  

supply f o r e c a s t ,  which is  a v a i l a b l e  t o  t h e  group. ~ d ' s  f o r e c a s t  a l s o  

gene ra l ly  f a l l s  w i th in  t h e  broad range of model f o r e c a s t s .  

I don ' t  r e a l l y  t h i n k  t h e r e ' s  a "DR1 syndrome" a t  work, however. The 

va r ious  models do show d i f f e r e n t  k inds  of f e a t u r e s  t h a t  we can g e t  i n t o .  

(5) F i f t h ,  a s p e c i a l  survey of producers and of ma'jor gas  p i p e l i n e s  

was undertaken by our  Gas Supply Cornmittee'to determine how and why t h e i r  

f o r e c a s t s  of convent ional  lower-48 s t a t e  n a t u r a l  gas product ion d i f f e r .  

Many of t h e s e  models a r e  no t  a v a i l a b l e  t o  pub l i c  s c r u t i n y ,  i n  p a r t i c u l a r ,  

Exxon's and some o t h e r s ,  bu t  we were a b l e  t o  g e t  some post-NGPA r e s u l t s  from 

them. 

I n  genera l ,  we found most producers  and major p i p e l i n e s  concurr ing 

t h a t  r e s e r v e  add i t i ons  throughout t h e  1980s, i n  l i g h t  of NGPA, a r e  l i k e l y  

, . 
t o  be i n  t h e  10  t o  1 5  Tcf per  year  range. 

Product ion f o r e c a s t s  gene ra l ly  f e l l  over 16  ~ c f  by 1985, somewhere 

between 14 t o  16  Tcf o r  a l i t t l e  more by 1990. Af te r  t h a t ,  t h e  unce r t a in ty  

range,  understandably, increases .  NEP-11' s f o r e c a s t  was 1 2  t o  14 Tcf by 

t h e  year  2000. Again, ETA'S, TERA'S, ED'S, and o t h e r s  don't  r e a l l y  sub- 

s t a n t i a l l y  d l f f e r  t h a t  much f rom ' the  range t h a t  was fo recas t ed  by t h e  major 

gas producers.  



Laying on top of t h i s  t h e  p o t e n t i a l  f o r  supplemental gas supplies-- 

s u p p l i e s  from Canada and Mexico, LNG, c o a l  g a s i f i c a t i o n ,  s u p p l i e s  from new 

technology--gives u s  cons iderable  optimism f o r  gas supply over t h e  next  

s e v e r a l  decades. . 
So, I t h i n k  t h a t  i n  l i g h t  of a l l  t h i s  information and looking a t  EIA 

model i n  t h i s  contex t ,  supply a n a l y s i s  conducted-on t h e  p a r t  of EIA i s  

e l imina ted  i n  my mind a s  a cause of t h e  problem wi th  t h e i r  gas fo recas t .  

Now, l e t  me look a t  demand. That is  t h e  problem. EIA's midterm gas 

demand model has ,  i n  our  minds, unders ta ted  p o t e n t i a l  gas  demand i n  t h e  

yea r  1990 by some s i x  quads--6.2 quads t o  be exact .  

Here is how i t  breaks out. The understatement of demand a s  a r e s u l t  

of e l e c t r i c i t y  p r i c e  f o r e c a s t s  i s  1.2 quads; i.e., a 1.2 quad s h o r t f a l i  i n  

gas  demand r e s u l t e d  from a r e a l l y  favorable  s i t u a t i o n  forecas ted  f o r  

e l e c t r i c i t y .  

E l e c t r i c i t y  p r i c e s  were f o r e c a s t  i n  the '  E I A  model t o  grow a t  some .6 

t o  .7  percent  per  yea r ,  i n  r e a l  terms, d e s p i t e  a r ecen t  experience of 2.6 

t o  3.7 percent--in t h a t  range--in t h e  yea r s  1972 t o  1978. 

For example, q u a n t i t i e s  of nuc lear  power by 1990 a r e  f o r e c a s t  a t  9.4 

quads of primary input  equiva len t .  We would ques t ion  t h i s  f o r e c a s t  se r -  

i ous ly .  We ques t ion  p a r t i c u l a r l y  t h e  p r i c e  f o r e c a s t ,  bu t  a l s o  t h e  e l e c t r i c i t y  

supply f o r e c a s t .  

I t ' s  ak in  only t o  t h e  E E I  forecast t h a t  i s  now floating around review 

c i r c l e s  of some 5 percent  per  year  growth i n  e l e c t r i c i t y  supp l i e s .  I t h i n k  

those  days a r e  over.  I don ' t  t h i n k  i t  w i l l  be any more than  2 percent .  

That i s  one of t h e  reasons why gas demand f e l l  short- .  

The second reason of t h e  four  i s  a 1.3 quad understatement a s  a r e s u l t  

f of t h e  incremental  p r i c i n g  assumptions t h a t  were used. We a l l  have our  own 
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assumptions as to what will happen with NEA incremental pricing. If we take 

a look,at the EIA study, though, I believe they used a full Rule 2 alternate 

.price level. We consider that to be.extreme in any central case. 
. . .  .. ' 

Rule 1 would extend incremental pricing to boilers of a certain.size or. .;. ;' 

greater, 300 MCF or 5 percent. The alternative fuel price level for this' . . 
. . 

coming year will be high-sulfur No. 6 oil. 

Parenthetically, 1et.me point out that I'm talking in an area that 

I'm not sure is really concerned' with 'the innards of the supply model, but 

I 'think we're coming back to that. It's also not clear to me whether I'm . . 

. . . . 
getting across when I speak about Rule 2, Rule 1, phase 2, alternate fuel.':. 

, . 
price levels, and that kind of thing, and incremental pricing. . . 

Frankly, the @ole thing ought to be repealed; that is; Title 2 of r 

NGPA. It's one of the worst laws we've got. It could, however, bring on 

the kitids of thi*gs that EIA did assume.. Their assumption of severe 

. . 
implementation' of incremental pricing resulted in understatement of gas 

demand by 1.3 quads, 

The third factor is an understatement of 1.7 quads, as a result of 

an excessively fast rate of back-out of. boiler fuels. AGA conducteda . . 

detailed analysis two years ago that got us into a'lot of hot water with 

the Department of Energy. We forecast that, as a result of the Clean Air 

: Act constraints on,coal use in this country, coal use will not go 

beyond 850'million tons per year by the ycar 1985. 
9 

a .  

Thatts.a pretty dire forecast. By contrast, the EIA forecast is over - .  

- a billion tons per year bi '1985. The National Coal ~ssociation's forecast 

is about 1.2 billion tons per year. The heaviest of them all, 'NEP-1, fore- 

casted 1.3 billion tons per year by 1985. 



Again, ou r s  was 0.85 b i l l i o n  t o n s . p e r . y e a r .  Our n a t i o n ' s  consumption 

r a t e  is p r e s e n t l y  about 700 m i l l i o n  tons  per  year .  . I t ' s  .been roughly s t a t i c  

f o r  about  3 now. AGA's  a n a l y s i s  . d e t a i l e d  t h e  Clean A i r  Act i n  terms 

of i t s  nonattainment and prevent ion 'of  s i g n i f i c a n t  d e t e r i o r a t i o n  provisions.  

I th ink  i f  t h e s e  a r e  t a k e n ' i n t o  cons ide ra t ion  succes s fu l ly  t h e  f u e l  

u s e  c o n s t r a i n t s  i n  t h e  EIA demand model need t o  be reexamined sharp ly .  We 

f e e l  t h a t  t h i s  a l o n e ' r e s u l t e d  i n  a  gas .demand s h o r t f a l l  of 1.7 quads. 

F i n a l l y ,  cons ider  t h e  exc lus ion  of c u r t a i l e d  loads.  There is  some 

ques t ion  a s  t o  whether t h i s  r e a l l y  occurred i n  EIA ' s  a n a l y s i s .  We be l i eve  

i t  did.  In  o t h e r  words, a  2.0 s h o r t f a l l  i n  gas demand i n  t he  EIA midterm 

demand model r e s u l t e d  from t h e  exc lus ion  of prev ious ly  c u r t a i l e d  loads  i n  

t h e  equat ion f o r  t h e  cu r r en t  years .  
< 

0 

Let m e  j u s t  review t h e  s i t u a t i o n  b r i e f l y .  A s  you a l l  know, gas use 

i n , t h i s  country ( i n d u s t r i a l ) .  f e l l  by some 3.2 t o  3.5 quads over t h e  pas t  

7 yea r s  a s  a r e s u l t  of cur ta i imenrs .because  of gas supply cons t r a in t s .  

About 2 t o  2.1 quads of t h a t  s h o r t f a l l  went d i r e c t l y  t o  o i l  use. The r e s t  

went t o  o the r  fuels--coal,  e lec t r ic i ty- -or  disappeared a l toge the r .  whether 

o r  no t  we should cons ider  t h a t  2  quads o r  millionl?:".i-els a year o i l  use i n  

i ndus t ry  today a s  e l i g i b l e  f o r  gas demand is' r e a l l y  t he  ques t ion  t h a t  1 ' n l  

g e t t i n g  a t .  

Evident ly,  i t ' s  no t  c l e a r  t h a t  E I A  did. We t h i n k  i t ' s  e l i g i b l e .  I n  

facL, . 8  quado u f i t :  has a l r eady  come back on t o  the  gas syee@iii slrice the 

e 
beginning .of  t h i s  year .  That is ,  gas use i n  U.S. i ndus t ry  has increased  

by .8 quads through increased  o i l  o f f s e t s  on t h e  p a r t  of t h e  gas u t i l i t y  

i ndus t ry '  s i n c e  t h e  beginning of t h i s  year. ( I ' m  using quads and Tfcs 

interchangeably,  . . by t h e  way.) 



So, we add up the numbers and it comes'to a 6.2 quad.shortfal1. 

Whether .this is the exact amount or not .that will come but of the'.re- 

evaluation, I don't know. I'm not ,sure it's really important. I think 

it - is important, however, to note.that.the'EIAts gas demand analysis under- 

stated'potential gas demand very considerably and very seriously as a 

result of the kinds of assumptions that.were used.. 

Now, what effect did this have on.gas .supply? Well, it appeared to 

cut off gas supply beyond the very good'conventional forecast.. In other 

words, supplemental supplies of gas were just kind of omitted'from con- 

sideration. Very small quantities of supplementals entered in, compared- 

to what could be available by the year 2000. EIA's f0recast.i~ telling 

us that the demand pull wont t be there t o  bring on 'new supplementals but, 

in rea1ity;will that happen? I'm not sure. If,'in fact, gas demand will 

not be there, it's questionable whether, in fact, the supplementals will 

be cut short. It is more likely that some supplementals and .some natural . 

gas would be cut short. 

So, I really question whether, in fact, the process of balancing 

that'we heard praised, here,'is really internally consistent in this 

respect. Let me just give my recommendations and I'm done. Then we can 

all fight it out. 

(Laughter. ) 

The, recommendations I have are four: First, the 'inarketplace model 

has got.to be repaired to reflect emerging U.S. policy on natural and sup- 

plemental gas< The policy on'natural gas is now one of consideration of 

gas.as an important fuel in the'energy mix in this country from-the 

present time onward. 



This is not so.much a.,result of natural gas.being all.that good or 

great.. It ' S more a.:'result of ' a. lot ..of .serious problerss with some other' 

fuels. - I wonC t go 'fnto all that,. except to. quote my boss,. Bud Lawrence, 

in discussing the problems of'other' fuels: 

He says--in his 0klahom.i accent--'!We all are believers in nuclear 

power, kt, let's face it boys, they've got'a plumbing problkm." 

I am personally a real advocate of nuclear power. I don't share the 

extreme view that'we ought to. stop'.nuclear plants. .John Kemeny was a 

professor of mine at Dartmouth.' I believe him; I think that nuclear power 

has gut to go on in this country. 

However, gas supply policy has got to be, and is, being re-evaluated. 

I don't think that this kind of're-evaluation is really inherent in EM'S 

model. It has not been reflected. 

For example, we have already discussed fhe kinds of restraints. on' 

coal use that need to be included' in the model. They can be quantified, 

and they'should be. EIA shies'away from quantifying environmental 

restraints, but that's just not reasonable any,longer. AGA would be glad " '  

to dlscuss approaches to this. . ' 

The second recohendation 1 have is to take a hard look at world gas 

and oil supply. This is in the interests of'a more realistic consideration 

of t'he prospects for supplemental gas supplies in this country. 

In the E I A  model, LNG is treated as just a big question mark. EIA 
- -\ '. 
ought to\t$Tlce the lead in a real, genuine, detailed evaluation of world gas 

, . 

and oil supply in an effort to better understand the prospects- for imported 

gas into this country, and to evaluate the'world oil situation'on a more 

realistic vein. That is my second recorninendation. - 



The third is i n  the unconventional gas area. We've had better success 

at AGA in forecasting supplies of unconventional gas by considering it to 

be a discrete separable modeling problem, not just kind of an enhanced 

recovery adjunct to the natural gas supply model. 

T think this is a different situation. Unconventional gas includes 

some things that really are natural gas. Methane, I think, can be treated 

in the same way, although the resource base is separate. They ought to be 

modeled separately from the start with their own resource base; their own 

constraints; their own technology. In addition to that, conventional gas 

includes some renewable sources of methane. I don't see this reflected any- 

where in the EIA model. 

h in ally, the issue of synthetic fuels. I just throw that open, and 

perhaps there can be developed'a way to internalize a more realistic per- 

spective of this, other than trying to devise some sort of price balance. 

We've really got to go beyond that, I think, and integrate some other 

kinds of needs for synthetic fuels, such as national security. 

Therefore, I'm asking you to do all the kinds of things I can't afford 

to do . . . maybe that I'm not even allowed to do. 

(Laughter.) 

I wish you luck in this effort, you know. And we are ready to help you 

out. Thank you very much. 

DR. GASS: Thank you very much. Our last speaker on the panel is Dr. William 

Vogely from Penn State University. Bill, let me give this over to you. 

DR. VOGELY:, Thank you. I'm facing a problem' tgat 1'm not used' to. Since I 

i became an academician, every term I haire a new audience who has never heard 

me before, and therefore I can't be accused'if repeating my war stories. 



I've already had one complaint.that F!ve told my Bureau of'Mines story 

somewhere else. It is an old story,.but I'm really not Johnny .Carson 

I only have a few stories and I have to.repeat them., You may have heard 

what I .have .said before; ' if so; please. beai- with ,me. 

I want 'to make a few points which are connected, but may sound dis- 

jointed. The first point is on the.theoretical'structure of the modeling 

effort of oil and gas supply. All of the iuode1.s In. th.is area'are'iiategrated 

models, especially the' EIA set. They' establish an equf librium of supply 

and demand based upon a single step production function. They are not founded 

upon a geological occurrence model. There is good reason for this. ,Geol- 

ogists. do not know where.'fossil fuels come from; they'do not know how they 

are accumulated in the earth's crust; they do not know, therefore, the size 
/ 

distribution and the frequency distribution of their occurrence. * 
If you're a geologist', you'may be very mad at me besaus.e, presumably, 

you do &ow this. I point out . to c you that you dontt, We heard today from 

Ed Erickson that all of the giant oil fields have been discovered. The 

same thing was said when we ran out of giant oil fields in Pennsylvania. 

Suddenly, somebody ,discover,ed that oil occurred elsewhere than in 

Pennsylvania; it occurred in Texas. Then we ran out of Texas Field because 

we ran out of Pennsylvania type formations--until some damned fool drilled 

in east Texas. It just takes.one more damned fool to drill somewhere and 

find another way that petroleum or.c~~rs. Then we'll start over again. 

Even the U.S. Geological Survey recognizes this. Mr. McCullough, of 

the geological survey, who wro.te.an article on all of the estimates of 

ultimate petroleum resources~made ' a  very profound statement. 

He observed. that they' are all based' upon' observed behavior' of .human 

beings and, 'therefore, are incorrect. After all, the oil was not put there 

by human beings. 



:A (Laughtei.) 

What is.needed, theoretically, is a.geologica1- occurrence model' 

specified' from'geo-sciences. Secondly;.an exploration mode1,that is not 

specified' on .the basis of .the' price of '.the' product but on the completely 

different set of institutio~l parameters and highly constrained'by tech- 

nology, is .required. . . 

Thirdly, another set of' models, . close. to what we have, ' is, .needed to 

explain actions after petroleum is found; i.e., primary, secondary, and ter- 

tiary development for recovery. Finally, model for ref,ining capacity and 

transportation complete the' set. 

All of thesestagesare really very.separate and need to be separately 

specified and separately modeled. To collapse them to a single system' 

driven by the equilibrium in the' fuel' market strikes'me as being an 

extreme simplification. That's the'.first.point. 

The second point: a policy perspective. It seems to me that until 

the policymakers stop evaluating their policy decisions in terms of'.the 

impacts on the model results, sound policy will not-be adopted. Decision, 

makers should evaluate policy in terins.of the impact on' the'.viability. of 

the process that the model is supposed' to describe, not the'change in the 

numbers. So as .long as'they' deal in numbers, 'the results are going to be 

the kind of things that the AGA-complains about. They must evaluate tax 

policy, not in terms of the report of' a wind-fall tax on new 

exploration (because after all, we all know the new exploration is on a 

marginal price cosf basis; and wind-fall profits have nothjng to do with 

that; therefore, there's no impact)-but on'what the proposal does to the 

process itself. 



Until they'look at what a set of.government policies does to the process 

itself, they'd0 not have a proper evaluating procedure for policy analysis. 

The third issue is the one raised'.by Ed Erickson an information. As 

he points out, the only way to.get.fina1 information is to drill, ultimately. 

The difficulty is that all of'historical information on drilling is very, 

very heavily biased by where the.geologists.told the industry to drill. 

Thus, the' data base i s biased. 

One of my colleagues at Penn StaLe has argued that if we drilled'on 

a truly random basis we would develop, then, an information base frnm which 

one could draw conclusions. We do not now have an information base from 

which we can draw conclusions. Thf.s  is a far out idea, bue,.basically, we 

are going to be driven there. We really ought to be drilling for information 

on some k2nd of Latin square. I don't care how big you make it, but only 

that way will you be able to begin to develop an information base which i s  

truly without bias and to whdchyou can apply all these nice,'sophisticated 

techniques that EIA is so competent at. Maybe then, some results.csn be 

derived t h a t  11lake Sense. My fourth point is: I am afraid that our whole 

society, in energy and elsewhere,'has moved into an era of tyranny by 

numbers. I'll give you two examples. 

The major stock market collapse that resulted froill Lhe Federal Reserve's 

mis-count in money supp1.y is one; and, the president's request that the EIA 

- '  pi-nvi.de weekly numbers Lo 300 thousand Individuals across the country so 

they can keep a weekly tab on what is happening to the stocks of gasoline 
. . 

is another. We are being tyrannized by meaningless numbers. 
I 

I'm a cdllege professor and therefore I must make a literary allusion. 

Ed Erickson referred to a children's book. 



I happen to be a traveler and I stay at the Hilton Hotels. I find in 

the ~ilton, along with the Bible .put .there by the Gideons, a paperback put 
2 .  

there by Conrad Hilton. The title of'. the book is "Be My '~uest ," the bio- 

graphy of his father. There is in it, an example of the tyranny of numbers. 
\ 

He points out that his dad (or'his grandad, I'm not sure) was one of the 
t . .  

early users of scientific decision 'making. He had two plots .of land that 

were available, toS,him at the' same co~t. He did extensive soil samplings. 

He did all the work that one does. on plots of land. He determined that the 

plot of land in Long Island was highly fertile; therefore, he bought it 

rather than the plot of land on the Battery of Manhattan. Now, that is a ' . 

tyranny of numbers. . . 
C 

We are measuring those things which.we can measure. We are.assuming 

those things we don't know anything about. k d ,  we are being . . tyrannized 

by the results of. our calculations. 

Finally, the whole structure of the modeling effort which--I guess you 

dropped the word "PIES," but it is essentially the same kind of structure-- 

flows from an equilibrium of supply and demand. Then, really, the analysis 

flows. from .shifts in these curves, or: changes' in these curves' in response to 

various perturbations i n ,  t h e  system. 

However, unless I misunderstood Econ 502 (I guess you don't, get ,this 

in Econ 2, but you do get it in the first advanced course in micro-theory), 

it is conceptually impossible to draw a supply curve for any but a competi- 

tive industry. You can draw a marginal cost curve for any industry; but to. 

assume that supply will follow.that marginal cost curve assumes a competitive 

response. I am willing to argue that certain portions of the domestic 

industry,are workably competitive, but I am not willing to say the same for 

world oil, I think, with very good reason. 



Therefore,  I am a  l i t t l e  c o n c e r n e d . a t . b u i l d i n g  a  huge model and expend- 

i ng  much e f f o r t  based upon a  conception.which, i n t u i t i v e l y ,  t o  tne doesn ' t  

make'any sense.  So what? The economist always argues t h a t  eventua l ly  

you've got  t o - g e t  back down t o  t h e . p e r v a s i v e  r o l e  of cos t .  Perhaps.we can 

ag ree  t h a t  w e  c a n ' t  g e t  a  supply curve, b u t ,  i n  t h e  long r u n , ' t h e  i ndus t ry  

r e a l l y  has  go t  t o  fo l low c o s t ~ c u r v ' e s .  

L e t  rrie g ive  you an  example of 'how t h i s  may mislead. ~Maury  Adelman 

p o i n t s  ou t  t h a t  t h e  convent ional  wisdom represented  by t h e  c u r r e n t  s t a t e d  

o b j e c t i v e  of t h e  P re s iden t  and by t h e  Harvard r e p o r t  i s  t h a t  we have t o  

reduce imports t o  f o r c e  t h e  world p r i c e  of o i l  down, and t o  i nc rease  our 

n a t i o n a l  s e c u r i t y .  ' ' 

M r .  Adelman poin ts -out  t h a t  while  t h i s  may be so,  t h e  way you do i t  

makes a  g r e a t  d e a l  of d i f f e r ence .  P r e c i s e l y ,  i f  you impose an import quota 

and t h e  major expor t e r s  a r e  a  monopoly,' t he  r e s u l t  w i l l  be  an  inc rease  i n  t h e  

p r i c e  of o i l ,  no t  a  decrease.  The expor t e r s ,  a s  a  monopoly, w i l l  be p r o f i t  

maxim'izing i n  f a c e  of a  more i n e l a s t i c  supply curve; t h e r e f o r e ,  they w i l l  r a i s e  

t h e i r  p r i c e  and reduce t h e  product ion i n . r e s p o n s e  t o  a n i m p o r t  quota,  no t  

t h e  oppos i te .  

I t 's  very simple, very  s t r a igh t fo rward ,  Simply recognize t h a t  you a r e  

n o t  dea l ing  w i t h  a  compet i t ive  market. So, w i th  t h a t ,  I w i l l . c l o s e  and we 

can  have d iscuss ion .  

DR. GASS: Thank you very  much, B i l l .  I would l i k e  t o  do t h e  fol lowing,  from 

t h e  p o i n t  of view of ques t ions  and d iscuss ions .  .S ince  someone commented i t  

i s  an  E I A  r o a s t ,  I would l i k e  t h e  two r o a s t e e s  t o  have an oppor tuni ty  t o  

maybe make some comments based on some of t h e  p o i n t s  t h a t ' w e r e  made by t h e  

speakers .  

(Laughter. ) 

So, Charles ,  would you l i k e  t o  go f i r s t ?  



MR. EVERETT: I th ink  I ' m  going t o  display 'my t r u e  emotional. cha rac t e r  soon, 

r a t h e r '  than  my cold-blooded'analyst ' s  cha rac t e r .  .,- 

I can th ink  of one word a t . t h i s  po in t .  I ' m  overwhelined. I ' m  over- 

whelmed j u s t  l i k e  I t h i n k  thedemand f o r  energy information i s  overwhelming. 

I ' m  no t  r e a l l y  s u r e  what t h e ' p u r p o s e - i s  of t h e  g r e a t  many t h i n g s  t h a t  I do, 

but  one of t h e  th ings  t h a t  I have found t o . b e  u s e f u l  is  t h a t  i n  ana lyz ing  a 

problem I l i k e  t o  modularize what I know. , . 

T l i k e  t o  t h ink  of n o t  t r y i n g  e v e n ' t o  f o r e c a s t  product ion r e s e r v e  addi- 

t i o n s  un le s s  I have a demand model somewhere nearby; j u s t  t h e  marginal c o s t  

of l i f t i n g  a b a r r e l  of o i l  from t h e  North Slope ve r sus  t h a t , f r o m  Saudi Arabia 
. . 

and Texas i s  only one p i ece  of information;  I r e a l l y  have t o  know a l o t  of 

o t h e r  th ings .  

~ r o i e s s o r ,  Vogely touched on t h i s .  A s  f a r  a s  textbook supply curves a r e  

concerned, I had two economics c o u r s e s ' a s  an  engineer:  E-101 and E-102. That 
' 

has done okay so  f a r ,  bu t  I ' m  k i l l i n g  t o  b e  convinced o t h e w i s e .  The t ex t -  
I 

book supply curve says  he re  i s  a p r i c e  and now l e t ' s  draw a curve t h a t  

gene ra l ly  s l o p e s  upward. I t - c e r t a i n l y  s lopes  upward very  quick ly  i n  t he .  

o i l  and gas s e c t o r ,  which we a r e  t r y i n g  t o  t a l k  about today. 

I don't  want t o  branch out  too much i n t o  t h e  o t h e r  a r e a s ,  inc luding  

demands; bu t ,  what we do i n  our  process  i s  t r y  t o  t ake  t h e  bes; a v a i l a b l e  

judgment of people a s  w e l l  a s  s c i e n t i s t s ,  economists, g e o l o g i s t s ,  'and t h e  

l i k e  and put  it toge the r  i n  some meaningfu1,way. - . 

That is  d i f f i c u l t .  It is not  c l e a r  t h a t  t h e  previous reniark I made 

about s o l a r  is  r e a l l y  important.  I th ink ,  i f  I had a c h o i c e ' a t  t h i s  po in t ,  

I ' d  r a t h e r  work on s o l a r  f o r  t h e ' r e s t  of my l i f e  than  ana lyz ing  energy 

markets and r e g u l a t i o n s  and p o s s i b l e  po l i c i e s .  



The decomposition of modularity. issue is important to talk about. 

Price'elasticities'of oil and gas:are not very.helpfu1. In the annual 

report, what we hoped to do was to point out that the elasticity of'supply 

of, say,conventional oil and gas .-in the' long run might. be .5.. What does 

that mean? 

Well, it doesn't mean very much in. thi case of enhanced' oil and gas 

recovery, because there is a lot of'stuff shut in for non-economic reasons. 

If you do your simple arc elasticity computation on t h e  .wrong set of numbers, 

you get dumb results. They' lead'you' into the next and hnpefvlly more detailed 

round of debates. The comparison and contrasting of forecasts is something 

that' I also don't know about t h e i t  vsefulness.. 
' 

The energy modeling forum, which I hope is partially funded'by EIA this 

year, is an exercise in trying to do that. Sometimes, it is useful and 

sometimes it isn't. 

The overwhelming discussion'of'methodolbgy in this year's report is , 

probably good, on balance, because we're exposing what we would like to talk 

about. You understand the problem'a'little bit better. 

As far as uncertainty, I think, as long as you have two people, you 

have two different forecasts in some regards. On the other hand, there is 

the lemming syndrome. ,Uncertainty is t h e  b igges t  tsol of any p n 1 i . r y . m a k ~ r  

' in Washington, D.C. 

Therc nrcntt going to 'be many price policies that change clie decline 

rate of the lower '48 crude 03.1 product.ion. There are going to be, likely, 

some policies which affect the rate at which' wells .are poked into. the ground 
.. . 

(which is true sampling without replacement), and this will give us informa- 

.tion far beyond what the geologists can dream up on their own. 



That is  a .theme i n  t h e  National  Energy PXan 11. I don ' t  view'.. t h e '  use 

o r  abuse o f ' a n y  model o r  set of models a s  being,dangerous.  I th ink  t h a t  i s  

a l s o  cons t ruc t ive ,  i n  some way. . 
The' EIA r e s u l t s ,  by t h e  way, a n d . t h e  F o s s i l . 1 1  r e s u l t s  have been ' i n t e -  

g ra t ed  i n  t h e  National  Energy Plan. We obviously don' t  pub l i sh  F o s s i l  I1 

r e s u l t s  i n  our  pub l i ca t ion ,  except poss ib ly  f o r  comparison purposes.. 

A few more po in t s  and then I ' m  going t o  l e t  Dick respond. I th ink  t h e r e  
\ 

i s  something t h a t  i s  d e f i n i t e l y  missing because of t e r r i b l e  demand f o r  energy 

information t h a t  is  l ev i ed  o n ' a  l o t  o f ' p e o p l e  t r y i n g  t o  make important 

dec i s ions  t h a t  a f f e c t  people. 
, 

One is  t h a t  models have gene ra l ly  been;viewed a s  black boxes. We don ' t  

l i k e  t o  view them t h a t  way a t  a l l .  I n  my mind and i n  my new r o l e  i n  EIA ,  , 
I l i k e  t o  t h ink  of them a s  f a i r l y  i n t e l l i g e n t  ways of d i scuss ing  the  adequacy 

of information t h a t  we have genera l  a u t h o r i t y  i n  t h e  EIA t o  c o l l e c t .  Some- 

t i m e s  they don ' t  he lp  very much i n  t e l l i n g  us  what new d a t a . t o  c o l l e c t ,  

because t h e r e , a r e  new laws everyday t h a t  defy  t h e  phys i ca l  world t h a t  . 

simply t r y  t o  t ake  up t h e  economic ana lys i s .p rob lem of some s c a r c e  resources.  

Finding r a t e s  a r e  a  hard th ing  t o .  t a l k ,  about ;  . a l s o ,  some of t h e  input's 

and ou tpu t s  of t h e  model g e t  mixed up. I n  one type of supply model a  f i nd ing  
\ 

r a t e  i s  a n  output ;  i n  another  kind, i t ' s  a n  input .  

On dec id ing  upon t h e  inpu t s  or ' a r rangements  of i npu t s  f o r  a  model, you 
0 

have t o  r e l y  on exper t  people. '  I n  t h a t  regard ,  our models a r e  something 

l i k e  l abo ra to ry  equipment. 

One of t h e  th ings  I ' m  very keen 'on ,  a n d . 1  th ink  Dick is  a l s o ,  is  t r y i n g  

t o  t u r n  information about t h e  phys i ca l  world ( f o r  example, b l i p s  of soundwave . 
r e f l e c t i o n s  t h a t  show up on contour diagrams, se i smic  maps) i n t o  something 

more reduced and . e a s i e r  t o  understand. Like, i s  t h e r e  o i l  and gas t he re?  



I f  .so, a t  .what r i s k  and a t  what c o s t  might it  be developed. I ' d  l i k e  

- t o  s e e .  t h e  phys i ca l  world connected'  w i t h .  t he '  ecixiomics . 
,. We have a l o t  o f .  w o r k t o . d o  and I ' m  no t  s u r e  t h a t  t h e  c o s t  is a  r e a l  

element,  a t  t h i s  po in t .  I t h ink  I 'll .be  . q u i e t  now. Thank. you. 

DR. GASS: Dick? . . 

DR. O'NEILL: Thank-you, Saul. , Y e s ,  I would l i k e  t o  respond us ing  some no te s  

t h a t  I t v e , t a l i e n ' d u r i n g  t h e  course  o f ' . t h e  c r i t i q u e s .  F i r s t  of a l l ,  t h e  

ques t ion  was asked, "What was t h e  purpose of ARC o r  why was i t  important?" I 

P t h i n k  t h a t  ERA is  r equ i r ing ,  i n  some sense,  u t i l i t i e s  t o  u s e  our  

f o r e c a s t e d  numbers i n  t h e i r  planning process.  .So, t h e r e  i s  a  u se  i n , t h a t  

r e spec t .  Why i s  i t  important?  . 
, . . . . 

F i r s t  of a l l ,  t h e  Energy Information, Administrat ion i s  char te red  a s  

a n  independent opera t ion .  The admin i s t r a to r  can i s s u e  r e p o r t s  and s t u d i e s  

wi thout  t h e  s i g n a t u r e  of t h e  Sec re t a ry  of Energy. The EIA was given a ,  

s p e c i f i c  role:  t o  'be independent. 

The a l t e r n a t i v e  t o  doing something l i k e  our  annual report, which i s  

'maybe a s t a c k  of volbrnes a f o o t  h i g h ,  is  t h e  way . that  wait Dupres sugges ts  

' 

t h a t  we do n a t i o n a l  po l i cy  a n a l y s i s  and n a t i o n a l  energy fo recas t ing .    hat's 

t o  pu t  four  men i n t o  a room and l e t  them do it. It is  hard t o  f i g u r e  out  

what they  did a f t e r  they  come out  wi th  j u s t  a  t a b l e  of numbers. 

A t  l e a s t ,  you have a  chance of f i g u r i n g  out  what w e  d id .  AGA has, , 

4 

appa ren t ly ,  loolccd e l o o e l y ~  00- haa Texiis. Milton Holloway' s group i n  Texas 

has  looked very  c l o s e l y  a t  what we've done. 

We have c u r r e n t  s t u d i e s  under way t o  t r y  t o  f i g u r e  o u t  how a  d r i l l e r  

g e t s  cash  t o  go ou t  and punch ho le s '  i n  t h e  ground; and 'we're no t  . s u r e  how 

t h e  funds a r e  acquired.  Some.people t h i n k  they understand i t ;  bu t ,  i n  



addition to the drillers, we will be talking to -the i lenders?-I think, the 

biggest . . .lender' in the oil- industry, .Chase Manhattan Bank, . tqying -to 'under- 

stand how they'make their loans, and how they'view decision'making. We ' 

also have studied the infrastructure of.the drilling1 industry, ,trying-to 

understand how rigs become available to drillers. 

In the area'of comparisons, I spent a good portion of the last couple 

of weeks comparing our forecast to;"among, others; the CBO, the CIA,' Exxon 

and Shell. Most recently, the CBO published a table of numbers; that is, all 

/ we have.' We were asked to tell why they'differed from ours. .The CIA pub- 

lished'a book, not saying too'much about. wha't they did. Wetwere asked'to 

say why their numbers were different from our numbers. The CIA was-not 

asked to say why theirs differed.from ours. We did.notice that the CIA'S 

'forecast looked terribly much like Exxon's. 

(Laughter.) 

It is hard to make these judgments. We have some feelings.about how 

they were made. We have some feelings.that CBO may have looked'at our 

numbers and adjusted, what we considered'.weak points, upwards or downwards. 
.... 

/ I  

We're not sure. We do have a very strong policy in EIA of making our 
/ 

models and methods available. We haven't done, maybe, as well as we should . 

have in the past; but, we certainly will attempt in the future to make our 

models and our methods more 'accessible to anyone who wants them. 

Let me raise a point on' SPRO. One of the reasons why SPRO isn't ter- 

ribly important to the mohel' is because of the'way that we look at imported 

oil. In MEMM, we don't have a supply.curve for imported oil. We bring it 

in at a' fixed price; SPRO can take whatever'they want. 



An a n a l y s i s  o f ' t h e  r e d u c t i o n ' o f ' r i s k  may be appropr i a t e ;  b u t - t h a t  i s  
, , . . . .  . 

a d i f f e r e n t  problem. 

W e  do b e l i e v e  t h a t  EOR and.EGR should be'modeled s e p a r a t e l y ,  and we're 

headed' i n  t h a t  d i r e c t i o n .  

I have nightmares occas iona l ly  along t h e  l i n e s  t h a t  B i l l  Vogely pointed 

out .  That is  t h a t  w e  do ou r  modeling of 'geology,  b a s i c a l l y ,  on his tory--  

where peo.ple t h i n k  t h e  o i l  and gas i s  based on where i t  has been. . A s  B i l l  

was t e l l i n g  me a l i t t l e  e a r l i e r ,  maybe 'na tura l  gas i s  bubbling up from t h e  ' . 

c e n t e r  of t h e  e a r t h .  That i s  n o t ' a  laughing mat te r ;  i t  i s  a . t h e o r y  held by 

some geologists. 

The,evidence t h a t  a l o t  of gas is  very deep may lend support  t o  t h a t  
. - 

theory.  I don ' t  t h i n k  t h a t  t h e r e  is  anything we can do about . t h a t  bu t  run  

s e n s i t i v i t y  analyses .  I t h i n k  t h a t  maybe we can change our geology estima- . 

t i o n  process .  Have some people s t a r t  d r i l l i n g  i n  random p a t t e r n s  t o  s e e  

what happens. 

DR. GASS: Thank you. Anybody o n ' t h e  panel  want t o  make a  comment? Perhaps w e  

can g e t  t h e  audience t o  o f f e r ' some  ques t ions  and comments. Anybody out  i n  

t h e  audience? ' 

PARTICIPANT; I have a  ques t ion  t o  M r .  Schle.singer. I f  I r e c a l l  c o r r e c t l y ,  I 
. 

might be wrong, my impression was t h a t  back i.n 1.974 when the  TEM model was 

,- used ( I  t h i n k  t h e r e  was a p re sen ta t ion  by one of t h e  o f f i c i a l s )  t h e r e  was a  

lower e l a s t i c i t y  of gas  supply quoted there .  I r e c a l l  something l i k e  0.2. 

My ques t ions  to.  you i s  t h a t  r ~ c o l l e c t i o n  c o r r e c t ;  and, i f  so,  has t h e  
. . 

gas supply e l a s t i c i t y  s i n c e  then..been r i s i n g  i n  TERA? . . 
DR. SCHLESINGER: , I can t r y  and a n s w e r ' t h a t .  The TERA supply model has  always 

been low i n  supply e l a s t i c i t y . ,  It s t i l l  i s  lower than  some o t h e r  models i n  



terms of the actual elasticity.wetre using, although I canlt.tell you the 
8 

exact number. .. 

However, I would say that,:as we'have been rewriting portions of it 
. . 

we are taking a more realistic look,.I would think, as we break it.out into . 

specific categories of' gas supply. . Our effort is to be as aggregate as 

Our need is to have consistency'in.our. own analysis program as well as 

in our own forecast, which .really dictates a bit of a different purpose for 

our modeling activity than some of'the'others that we have discussed. Each 

one is oriented toward one's own real needs for a model. 'So ours does not. 

need to be a very expensive, detailed, 6.8 million dollar. effort: Ours comes 

. to less than $100,000 per year. 

So, we are nof able to disaggregate and, hence, we are stuck with a 

little bit. lower price elasticity. 

PARTICIPANT: Ye!, but the indications, are very, very important. I£ the supply ' 

elasticity is small, then deregulation of natuial gas essentially seems to 

place the burden on energy demand for gas in terms of letting the marketplace 

do. the job. 

If the supply elasticity ic high (I recall a number of 4.21, on the 

other'hand, it is another matter. 

DR. SCHLESINGER: I donVt know 'what the.exact price elasticity number'is, but 

I can tell you that our forecast for gas supply, with versus without the 

.Natural Gas policy Act, diff eied' by' some 2 Tcf in the mid 80s. These £?re- 

casts were done with a base year of 1976. 

DR. ERICKSON:' I would like to pick' up 'on that in the following vein, Whatever 

elasticity is in TERA, I think, Ben'would be the first person to acknowledge 



.that it is wrong; and that .whatever' elasticity I use is wrong; and .whatever 
1 .  

elasticity EIA is using--unless.there is some happy coincidence--is going 

to be the' wrong number. 

Only experience is going to.let'us know. It is very difficult to 

evaluate that experience, both from the standpoint of what Bill Vogely was 

saying with regard to geology and also with regard to what the Natural Gas 

Policy Act is going to permlL us to iccomplish. 

One way to look at the Natural Gas Policy Act is that, .in two years, 

the Carter'Administration made more progress on Natural Gas Policy than 

had been bade in the previous two decades. I am not a big fan of the Act, 

but I applaud that progress. In the decade of the 70s; the number of suc- 

cessful natural gas wells dril-led has increased from about 4,000 wells at 

the beginning of the decade to over 13,000 at the end of 1978. 

Successful'gas wells are up nearly 15 percent in 1979, so far, over 

1978. But the average finding rate, and t h h  picks up on what Charles and 

Dick were saying, has plummeted dramatically. A lut ok people have doveloperl 

a Chicken   it tie syndrome with regard to .that. 

That is not any different than what an economist, using either Econ-101 

nr 102 Qr Bill Vogely's 502, would have predicted over the decade of the 1970s. 

  he price for new 'gas has gone up by over a factor of 10 from something less 

than 20 cents per Mcf at the wellhead to something over $2.00, in the neighbor- 

hood of $2.50 per Mcf ar the wellhead. 

That means that the drilling of"a lot of crummier resource stock is much 

more cost effective than it used to. be. Nevertheless, we find' ourselves in a 

situation where models evaluate average experience, and average experience 

may tell substantially less than the'full story. 



A man 6 f e e t  t a l l  may'drown i n  a s t ream of average depth of 2 . f e e t .  

If one co l l apses '  t h e  20 or' '  so  c a t e g o r i e s  : o f '  gas i n  t h e  Natural  Gas Pol icy  

'Act i n t o  2 extremes, we may f i n d  a.U-shaped d i s t r i b u t i o n  of d r i l l i n g  

a c t i v i t y .  On t h e  one hand, d r i ' l l i ng  f o r  very deep resource  s tock  has  

expensiv.e c o s t s  a s soc i a t ed  wi th  .very  deep'  d r i l l i n g  and . r e q u i r e s  l a r g e  
\ 

r e s e r v e  backing and h igh  f l o w ' r a t e s  per  producing well .  And a t  t h e  o the r  . . 

extreme, d r i l l i n g  a  l o t  of shal low crummy s tock ,  which on a  per  we l l  b a s i s  

i s  very  smal l  resource  s tock ,  i s  cos t  e f f e c t i v e  a t  t h e  i n t e n s i v e  margin 

because o f ' t h e  higher  p r i ce .  

A l l  I can say is,  I d o ' n o t  know. Ben d o e s ' n o t  know, Charles  does not  

know, M i l t  Holloway does not  know. Experience i s g o i n g  t o  d i c t a t e  t o  us  on 

an  incremental  b a s i s ,  a  l i t t l e  b i t  a t  a  time, more a b i l i t y  t o  eva lua t e  

t h a t  s i t u a t i o n .  I n  t h a t  regard,  i t  is i n s t r u c t i v e  t o  quote two of 'my 

f a v o r i t e  quotes  of Mark Twain. The f i r s t  i s ,  "A man who has t r i e d  t o  

c a r r y  a  c a t  home by' t h e  t a i l  has  g o t t e n ' a n  experience t h a t ,  i s  always going 

t o  be  use fu l .  I' 

We a r e  i n  a  t r a n s i t i o i ~  process  t o  s u b s t a n t i a l l y  higher  energy p r i c e  

and c o s t  l e v e l s .  W e  a r e  ca r ry ing  t h a t  c a t  home by t h e  t a i l ,  both economically, 

p o l i t i c a l l y ,  and othrrwLse. 

Mark Twain a l s o  s a i d ,  "Follow t h e  example of t h e  newspaper. I f  no bnk 

e l s e  w i l l ' p a y  you a compliment, pay yourse l f .one ."  

I n  t h a t  regard,  p l ease  a l low me t o  c a l l  your a t t e n t i o n  t o  a  r e p o r t  which 

I r e c e n t l y  d i d  and which i s  much s h o r t e r  than  t h e  E I A  r e p o r t .  It focuses 

only on n a t u r a l  gas. It d id  no t  cos t  anyplace c l o s e  to. $6 mil l ion ,  though. 
. . 

I w i s h . i t  had'. The r e p o r t  is  e n t i t l e d  NBtural Gas Supply arid Demand Under 

The Natura l  Gas Po l i cy  Act of 1978 and copies  a r e  a v a i l a b l e  from t h e  Natural  



. ' 

&a $upply:Asaociat ion~ .The'.Report : i a  a .pre l iminary .  a t tempt .  to.: t r y  and 

8 t r u c t u r e  hpW: We' ask..  ourselves.'. the '  quest ions .which .we must.. a sk r  with.. r eg i rd  

to . .  evaluating only . the '  convention81 . s i d e  of '. the '  lower' '48 n a t u r a l  gas . supply.. 

Tt does 'not  conta in  a n  elasticity..xiumberb What it does 'conta in  is a 
. . 

framewotk f o r '  asking questiona. ' It does' no t '  conta in  an el;asticity:.tiumber 

becausc I. do not  know what the c o r t e c t  one is. Nor do I know anybody else 

who lcn6w6r-at t h i s  time, ' .before : exgerf ence'. teaches: UE--what .. the '  right ' one is. . 

W e  a r e  ,groping i n  the '  dark. . That groptng . has , . g o t '  t o  .be '  done, ' unfortunately,  

i n  a n  e a a e n t i a l l y  bl indfolded'  'fashion. I n  . , that situa-tioq, exper ien t i a l  sensi-  . , , 

t i v i t y  . analys is  is t h e  appropriate.  a n a l y t i c a l  tool .  

DR. GASS: Charles? A Comment? 

MR. EVERETT:.. T have Qwo t e c h n i c u  -cdnmaents; .This i s  something M i l t  Holloway 
I 

, brought. up about Volthe 1x1: the' wajr . t h e  fo recas t s .  a re .presented '  i n .  the  

----. . repor t .  

Maybe I'd . b e t t e r '  cleai: . t h i s  one up so .  no one e l a e  %n . 'the' room t h a t  

reads  the. r epor t  has t h e  same groblem' t h a t  .we f ou9d out  a s  t i m e  .went. on. . . 

.That it. is very  d i f f fculc t  t o .  jus t  look ' .a t  . . marg-1 c o s t . . c i l r v e s ~ ~  A t  f i r s t ,  

T d i d n t t  understand w h a t  wa& a pPice path, a real p r i c e ' p a t h , '  over'  t i m e ' f o r  

01'1. and n a t u r a l  gas. f kept asking myself .why cant t I . j u s t  use $5.:DO a 

b a r r e l  forever '  o r  $10.00 a b a r r e l '  forever;  .Why: is th. ts  important?. . 

Slowly, I began t o  r e a l i z e  t h ~ t  asmeo~& else was  considerZng in te r -  

na t iona l  mqrketk; The: fact  e h ~ t  tht 'cartul 'wme i n t o  bcing didn9 t . a lways  ., 

&ke i t  plausfble  what was g o b g  t o  h a p p e n t h e  n k t  day. 

.Basical ly,  ,what .we have doneAI th ink  adequately i n  a . techxilcal way 

w i t h .  t h e  modif i c a t i 6 n s  of ' the '  oil and gas model'. t h a t  .we '  picked' up . from' , 

- -. . .-.. . *.  .. . 

industry-< ..was ' t r y  t o  make. it respond. to .  non-constant -real. p r i c e '  paths '  f o r  

t h e  annual repor t  because of t i m e  l imi ta t ions  and cosU. . l i m i t a t i o n s .  



Especially. in .chapters 10. and. 11, .there is a big distincti~n. . The 

ent-irti. market' equilibrium. model: and :the;. Xnternationil models have. looked 

at.interhtio~1 marketa.and,plausible-price paths. In some instances,. 

they' have. even' computed' thesee pricepatb., 

We actually analyzed' different . world. oil pricing scenarios ' with. i 

full modelhg system: t h e . w ~ l e . ' ~ , ' ~ ~ ~ F S , ' a n d  Satellite.inodels.netwotk. 

. .. 
We ilidn't have enough time,' $03: a Iot'.of' reasons, &th the' oil and' 

gas aupply models to carry that into. things like leaising policy; the cost, 

of drilling a new well some time %n the future and. even'juet.varying geology. 

So, whkt we did is made t%ome.reaion&ble aeewnptiona, ran the'iupply 

model and displayed those. reeulte . 
Chapters 10 and llhave tm'different kinds of results in.tliem. 

It's important to' understand. It does' start to look at .just marginal. costs. 

So, there's a little bit of' somethie for:. everyone. It gives' you some idea 

how base ling estimates ' would .change . if you ' make unreasonablp . demand side 

assumptions, .llke all markets. clear at the' same price.. 

. . The othet' t M n g . 1 ~  that these,.very iimple ideas about economics turn ,:&, 

into big models for a very good'reason, sometimes. Enhanced oil and gas 

recovery.is quite.different from conventionil oil and gas recovery. An 

example of enhanced oil and gas recovery is the western tight sands. 

It may we11 be that taking'oil and gas out of highly imperineable for- 

mations, where .the gas is. locked in sandstone, is like taking..a loaf .of' 

bread off -the' shelf .-, You drill, you fracture, ' you drain. Does' that fracturing 

affect .the massive resource contained' in.the reservoir rock:in.that area 
. . 

aubatantially? 



Probably n ~ t  :. :Reservoir ,dynamics . though, and conventional. reservoir 
dpmica, say.that cost incr&ses'.a~d recovery.eventua1ly:go to.iero.as.the 

preeisaoe,Xn.the keseriroir d-issipates'.and as.the coiYtod'raising.that liquid 

' to the' surface increases. 

.That f s .why'.we don't think that t h e  life cycie of some. of' these ipdels 

is a nontrivial issue. , It is .very important to pick' it up at .the'.kong end, 

t o  f ind  out .what a going to . kapp.cn. . Uaf orkunately , our . legal mandate . lulrkes 

us bring.this. to a head once'a year, ~iomefimes'in the'face of severe cost 

limitations. Thank you. 

DR. GASS: Thank you. Did you.want t0:lhake.a comment? 

DR. TAKAYAMA: Yes, I will. 

DR. GASS: Okay. 

DR. TAKAYAMA: This is a very use£ ul' Po- for excha'n&hag . . .  views' on:. the uie of 

models. Tn a way, it is like' the',&xample .profesbor Vogely brought up, his 

very interesting view'of courses'ltke Econ-501 and 502,. ..We usually.think 
. . 

oE these courses as the place where.we.really.seriously discuss issues, 

even if.there are nd definite.solutions. 1n.this kind ,af discussion, it 

is not really surprising to.find, as others have found in.the past, that 

perhaps there is no supply function'.which.,is the aggregation'of mqginal 

costs curves,.although we saw such functions in Econ 101 and 102.. Industrial . , 

organizattons- and others have explained'why, and I relaly think Dr. Vogely 

broueht up .ri vucy guod point. But;If we 8.e8;:gp.t. the limitations aud- try Lo 

modk the supply funtition in somk .sense; ' ca..t8e..then. cast-that structure 

into a model' where, maybe, '.deend will .be more readily estimable? 

Charles: brought' up the questi~n of' the'.:efasticity. . .When' we talk about 

the elasticity, we assume:that there are certafn structures that generate 
i I .  



t h a t  ' e las t tc i ty .  W e  .need' ce r ta in  inforhation'  to .  get '  some kind of 

resul t .  

bhy 'a re  we generating these..kesults? Are w e  communicating effec- 

t ively? These fundamental guestfons ra ise . .  the .  deeper.. theoret ical  and 

p h i l o s o p ~ c a l  issues. So, let'.me conclude, . Model&ng is one way t o . t e s t  

ce r ta in  assumptions. It may be: ivrong, .but , .  by .generating solutions and 
. . 

open*& them up t o  review b y  thepeop le  and t h e  kpeckrliats; w e  can ask 

theae' fundamental questions. 

DR. GASS: D r .  Vogely? 

DR. VOGELY:, . I. want t o  mske two ' comments. . One, don t misunder litand .me. ' I am 

a very strong advocate i n  believing t h a t  the '  govetnment;~and everybody, 

should be .doing much more mod@lXng. But,. t he  great  danger' i.o :that sud- 

denly one decides' that the  'inode18 t e l l  . the '  t ru th-  

The model' resu l t s .  ge t '  t ransla ted '  t o  policy m o d e l ' k ~ o n e  o f '  your doubts 

get '  much past  the  Lincoln Moses, and the' r e su l t s  a r e  . cef t a i n t i e s  when' they 

get  t o  Dunean; and they become absolute t ru ths  when' thejr get  t o  President 

Carter, . . . . --. 

(Laughter.) 

So, your problem is you a r e  doing . . eha best  job you- cah, but certainly, 

the  results are .not the  truth.  To say that now we're going t o  require a l l  

u t i l i t i e s  t o  Use your forecahth i n  ~ r d e r  t o  do t h e i r  p l a ~ $ n g , '  t o  me, is the 

most dangerous thing i n  the  world t,hat could posb%bly happen. 

So, I 'am si believer '  i n  the. eftfort. - 1 think there: is. a kemiendous 

amount t o  do in ' . the  e f for t ;  .but, ..at the' kame the ,  ' pleabe. lett* not 'use  it 
. . 

aa the~ . se l e .  too l  f o r  policy maktng. 

DR. SCMRSINGER: 1'd l i k e  to'. euppihrt 'that statement. I was horr i f ied,  Dick, 

when I heard. tha t  E M  may i s sue  a requirement t o  integrate  t h e  E U  torecast  



i n t o  u t i l i t y  planning and opera t ions .  My ave r s ion  t o  t h i s  doesn ' t  grow so  

much o u t  of a d i s t a s t e  f o r t h e  EIA modeling e f f o r t s ,  a s  i t  does f o r  a  d i s -  

t a s t e  f o r  t h e  i d e a  f o r  government t o  make f o r e c a s t s  and t h e ' . r e s t  of u s  t o  

. , 
fol low.  That i s  a  very  sca ry  th ing .  So, B i l l  took t h e  words out  of my 

mouth, and I should have b e e n ' t h e ' f i r s t  t o  jump up and scream. I d id  w r i t e  

i t  down, though. 

(Laughter.) 

I want t o  p o i n t  ou t  one o t h e r ' t h i n g .  We've been pass ing  a  l o t  of 

ph i lo soph ica l  comments ac ros s  the.  room; and 1'11 j u s t  pass  one on. 

~ o d ~ l a s  Lee was a  prof e s i o r  a t  .Berkeley and a t  Iowa S ta t e .  I don' t 

know where he is  now, but  he goes 'around t o  conventions and p ro fe s s iona l  

groups and preaches t h e  b e n e f i t s  of smal l  models. I ' m  no t  so much an  

advocate  of "small i s  beau t i fu l . "  The gas i ndus t ry  has,  f o r  example, t h e  

l a r g e s t  d i s t r i b u t i o n  system of any energy t r a n s p o r t a t i o n  network i n  t h e  

cuuulry .  It  works f i n e  and i s  very e f f i c i e n t .  So smal l  i s  not  necessar i ly  

b e a u t i f u l ,  hut  t h e r e  i s  a school  01 thought t h a t  Doug Lee espouses t h a t  

smal l - sca le  i s  r ~ a l 1 . y  tho  opt imal  a p p l i c a l l o n  of modeling technology. The 

l a r g e r  models g e t , t h e  more cumbersome they o f t e n  ge t .  

With so many assumptions, they f h a l l y  become b lack  boxes t o  most 

u s e r s ,  a s  Cha r l i e  and B i l l  pointed out .  So, I would j u s t ,  on t h e  r p r n r ? ,  

i n t e r j e c t  t h i s  n o t e  of cau t ion  t o  EIA i n  prepar ing  t h e i r  r e p o r t s .  

I know a  l o t  o: you a l r eady  have. bu t  t h ~ f  i s  11ly phi losophica l  preach- 

i n g  of t h e  day. 

DR. GASS: Thank you. There i s  a  comment from t h e  audience. 

PARTICIPANT: There seems t o  be a  f l a v o r  going through he re  that.  once a  fore-  

c a s t  goes on record ,  i t  ,tends t o  be gene ra l ly  accepted up on t h e ' l i n e  t o  

P r e s i d e n t  Car te r .  



I t h i n k  I v i o l e n t l y  d i s a g r e e ' w i t h  t h a t .  - A s  one who had a ,hand  i n  mak- 

i n g  t h e  f o r e c a s t ,  I know from people.who c a l l e d  m e  up t h a t  you t e l l  them 

your assumptions'. They they ' s ay :  i f  t h a t  exp la in s  your r e su l t s . ,  I d o n ' t  a 

ag ree  w i th  you. 

Then they say  he re  is  what we .be l i eve  i s  t rue .  I th ink  t h a t  t h i s  i s  

happening, p a r t i c u l a i l y  i n  r e f e r ence  t o  n a t u r a l .  gas.  There are-  q u i t e  a 

few d i f f e r e n c e s  i n  assumptions. It's assumptions which a r e  making our  

demand f o r e c a s t ,  no t  t h e  models thexiselves. 

The whole t h ing  I want to.make c l e a r  is  when you l o o k ' a t  t h e  f o r e c a s t s  

ou t  t h e r e , ,  t h e  people  look  a t  them and they '  eva lua t e  them. I f  you t h i n k  
. . .  

' t h a t  they  don ' t  eva lua t e  them, t hen  we r e a l l y  have t r o u b l e  w i t h  t h e  people  

w e  e l e c t e d  i n  t h i s  country and who a r e  po l i cy  makers. 

DR. GASS: Thank you very  much. 

DR. ERICKSONr ' I would l i k e  t o  make one m i r e  comment. 

DR. GASS: Okay. 

DR. ERICKSONI Michael Malbin a t  t h e  American E n t e r p r i s e  I n s t i t u t e  is  i n  t h e  

process  of w r i t i n g  a book (which may have a l r eady  come ou t )  about t h e  use,  

of 'numbers i n  t h e  Natural  Gas Po l i cy  Act debates .  

I d i sag ree  w i th  h i s  conclusion. H i s  conclusion is  t h a r  t h e  u~udels  d i d  a 

. .. 
' .. 

no t  w e l l  s e r v e  Congress. I th ink ,  however , .he has .a na ive  view--I should . ' 

no t  say t h i s  without  Michael he re  t o  defend himself--of Congress 's  skept ic i sm 

wi th  t h e  numhets. I am an op t imi s t ,  n o t  only on supply, bu t  on the.  p o l i t i c a l  

p rocess  as well. 

I t h i n k  t h a t  your p o i n t  .is r i g h t  on. I t h i n k  t h a t  C0ngres.s and o t h e r  

u s e r s  a r e  a p p r o p r i a t e l y  s k e p t i c a l  and do use  t h e  numbers wi th  a s u b s t a n t i a l  

g r a i n  of s a l t ;  . they do look .  a t  t h e '  asSumptions and do, q u i t e  a p p r o p r i a t e l y ,  

ques t i on  t h e  whole model s t r u c t u r e .  



\ 

The models do s e r v e  p o l i t i c a l  i nqu i ry  much more e f f e c t i v e l y  . than  might 

,otherwise be thought. 

'DR. GASS. Thank you. I would 1 i k e . t o  conrment t h a t  DOE is sponsoring a 

symposium.next May on v a l i d a t i o n  and assessment of energy models'. It w i l l  

b e  'he ld  a t  t h e  National  Bureau of Standards.  

. There is a list of p a r t i c i p a n t s  f o r  t h i s  symposium a t  t h e  f r o n t  of t h e  

room. A a t u a l l y , ' t h e r e  axe Lwu lists, One is  a supplemental l i s t .  Every- 

body who is  on .  t h e  l i s t  w i l l  g e t  an  announcement of Mayts symposium. 

you ' re  a l l  i n v i t e d  t o  pick up t h e  l i a t  of par t ic ipauCs  a t  t h e  fzont. 

' I ' d  l i k e ' t o  thank t h e  panel  f o r  t h e i r  d i scuss ions  today. 

~ o y ' r e  i n v i t e d  t o  come back a t  1:00. A l l  s e s s ions  w t 1 1  be here.  ' There 
, 

is  one main s e s s i o n  on energy uses.  

Thank you very  much. (Whereupon, a t  12:05 p.m. ,  t h e  meeting w a s  - 
recessed  fo r  lunch. ) 



CHAPTER 7 

COAL 

SPEAKERS : 

1. Ms. ~ a ' r ~  Paull, Energy Information ~dministration 
,2.  Mr. Jerry Eyster, Energy Information Administration 
3. Dr. Richard Gordon, Pennsylvania State University 
4. Mrs. Connie Holmes, National Coal Association 



DR. FANARA: Good 'morning. 

On behalf  cf t h e  Univers i ty  of Maryland, College of Business and 

Management and t h e  Department of Energy, s p e c i f i c a l l y  EIA, I welcome you 

t o  t h i s  coal. supply d i scuss ion .  

I would p r e f e r  t o  s t i c k  t o  a f a i r l y  r i g i d  format t h i s ,morn ing .  We 

w i l l  have the Department of Energy r e p r e s e n t a t i v e s  g i v e  t h e i r  prepared 

remarks' f i r s t ,  and then  we w i l l  have t h e  i n v i t e d  d i scussan t s  fol low wi th  

t h e i r  prepared remarks. 

A t  t h a t  p o i n t ,  we w i l l  g ive  each speaker  a  few minutes f o r  rebut . ta1 

o r  p o i n t s  of c o r r e c t i o n .  Then we w i l l  throw' t h e  panel  d i scuss ion  open f o r  

ques t ions  from t h e  audience. 

Our speakers  today a r e , . o n  my f a r  r i g h t ,  M r .  J e r r y  Eys ter ,  former 

d i r e c t o r  of t h e  Coal and i l e c t r i c  Power Analysis  Div is ion  a t  t h e  ~ e ~ a r t m e n t  

of Energy. Next t o  him, Mrs. Connie Holmes, v i c e , p r e s i d e n t  of t h e  economics . . 

group f o r  t he  Nat iona l  Coal ~ s s o c i a t i o n .  

On my f a r  l e f t  i s  M s .  Mary P a u l l ,  who is Operat ions Research a n a l y s t  f o r  

t he .Coa l  and E l e c t r i c  Power Div is ion  a t  t h e  Department of Energy. 

And, next  t o  me on my , . l e f t  i s  D r .  Richard Gordon of Pennsylvania S t a t e  

Un ive r s i t y ,  who i s  p ro fe s so r  'of Mineral Economics. 

What we w i l l  do a t  t h i s  p o i n t  i s  have the -p repa red  remarks from the  

f i r s t  Department of Energy r e p r e s e n t a t i v e ,  M s .  Mary Pau l l .  
' 

MS. PAULL : Cood' morning. 
. a . . 

I would l i k e . t o  t ake  t h i s  time t o  review t h e  EIA 1978 c o a l  p r o j e c t i o n s  

and present  some of t h e  main f a c t o r s  which in f luence  the  r e s u l t s .  

E I A  uses the  supply curve segment of the n a t i o n a l  coa l  model c a l l e d  

RAFIC, t h e  Resource and Mine Costing submodel, t o  genera te  supply curves 



which are, in turn, aggregated to specific MEFS regions and input to the 

MEFS model, .the midFerm energy forecasting system. 

First slide, please. 

(Refer to Figure 7 . 1 )  

Some of the supply curve components are as follows: In the national 

coal model, there are 30 regions,.which . . are aggregated in the MEFS system 

to 12. There are 4 0  coal typ.es in the national coal model, which are aggre- 
4 

gated to 11 in MEFS. 

In the existing capacity component,..there are large mines and small 

mines. New capacity is based'on'the Bureau of Mines' demonstrated reserve 

base; reserves are allocated to model mine types; minimum acceptable sell- 

ing prices are estimated for each minemodel type; and, upper bounds of new 

mine capacity for each.region are bas,ed upon planned mine openings. 

In the coal washing component, basic washing is assumed for all 

bituminous coals and deep cleaning for premium coal only--to"lower the ash 

and sulfur content. 

' . > '  

Slide' 2, please. 
- 

(Refer to Figure 7 . 2 )  

Key variables and assumptions in coal supply are as follows: Produc- 

tivity is constant for a given set of seam conditions. New mine life is 

assumed to be 3 0  years.   xi sting mine life in the east is 2 0  years; and 

i.n the west, it is 30 years. 

Mine reclamation costs are included. Severance taxes vary by state 

based on the current law. Reserves are the EIA demonstrated reserve base 

which excludes reserves for which the heat and sulfur contents are unknown. 

Next slide. - ,  

(Refer to Figure 7 . 3 )  





CONSTANT FOR A G I V E N  S E T  OF 
SEAM C O N D I T I O N S  
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r MINE RECLAMATION COSTS INCLUDED 

VARY B Y  STATE- -BASED ON CURRENT 
LAWS 

r RESERVES E I A  DEMONSTRATED RESERVE BASE 

Figure 7.2 



F i g u r e  7 . 3  



Some'of t h e  mid.term uncer ta in tYes , .a re  a s  follows: For c o a l . r e s o u r c e s ,  

.we have incomplete knowledge about t h e  s i z e ,  geologica l  condi t ions  and 

q u a l i t y  o'f '  t h e  c o a l  r e se rves ,  a s  w e l l  a s  t h e i r  a v a i l a b i l i t y .  f o r  mining. 

Labor and c a p i t a l  equipment. u n c e r t a i n t i e s  inc lude  f u t u r e  a v a i l a b i l i t y ,  

cos t  and p roduc t iv i ty  of l abo r ' and  capi ta1,equipment .  

The. demand u n c e r t a i n t i e s '  a f f e c t i n g  coa l  product ion and p r i c e s  include' 

, t h e  f u t u r e  l e v e l  of e l e c t r i c i t y  demand,.the amount of nuc lear  capac i ty ,  t h e  

a b i l i t y  of u t i l i t i e s  t o  r ep l ace  e ~ t s t i n g  o i l - f i r e d  p l a n t s  wi th  new'coal- 

f i r e d  u n i t s  and impor.ted o i l  p r i c e s ,  
I 

Some of t h e  i n d i r e c t  f a c t o r s  inc lude  t r a n s p o r t a t i o n  c o s t s ,  socio- 

economic l i m i t s  on t h e  expansion of c o a l  production. i n  t h e  western U.S., 

and government p o l i c i e s ,  e s p e c i a l l y  those  r e l a t i n g  t o  environment p ro t ec t ion .  
I 

Also, o t h e r ' u n c e r t a i n t i e s  s t e m '  from pending f ed&al  i n i t i a t i v e s ,  

inc luding  t h e  implementing provis ions  of such a c t s  a s  t h e  Surface Mining 

Control and Reclamation Act, t h e  Federal  Coal Management Program, and the  

; ~ i n e  Safe ty  and Heal th Act. 

Next s l i d e ,  p lease .  

(Refer t o  Figure 7.4) 
I 

I n  our  p ro j ec t ions ,  w e  show t h a t  t h e  e l e c t r i c  u t i l i t y . a n d  . i ndus t ry  

s e c t o r  a r e  r e spons ib l e  f o r  t h e  l a r g e s t  i nc rease  i n  consumption.. The 

e l e c t r i c  u t i l i t y  s e c t o r  i nc reases  because of t h e  growth of e l e c t r i c i t y  and 

t h e  replacement of o i l  and gas-f i red pow-er p l a n t s  wi th  coa l - f i red  p l an t s .  

The new coa l - f i red  p l a n t s ,  inc luding  t h e  c a p i t a l  c o s t s ,  a r e  cheaper t o  

. ' ope ra t e  than  t o  s u s t a i n  t h e  o i l  and gas-f i red p l an t s .  c /'- ' 

This  w i l l  be discussed f u r t h e r  i n  t h e  e l e c t r i c  u t i l i t i e s  sect'ion l a t e r  

t h i s  morning. 



COAL CONSUMPTION BY END-USE SECTOR: PROJECTIONS, 
SERIES C, 1935-1995 

Figure 7.4. 



T h e ' i n d u s t r i a l  s e c t o r  i nc reases  due t o  t h e  power p l a n t  and i n d u s t r i a l  

Fuel  Use Act being implemented wi th  the 'assumpt ion  t h a t  t h e r e  would be few 

exemptions. 

I n  both  cases ,  t h e  p r i c e  of c o a l  is  a n  important f a c t o r .  

Next s l i d e .  

(Refer t o  F igure  7.5) 

I n  looking a t  t h e  c o a l  ' p r i c e  . p r o j e c t i o n s ,  we see t h a t  they remain 

f a i r l y  cons tan t  from 1985 t o  1995, w i t h  'only a s l i g h t  increase .  The world 

o i l  p r i c e  f o r  t h e  same per iod  inc reases  from $2.58 p e r ' m i l l i o n  Btu i n  1985 

t o  $4.03 per  m i l l i o n  Btu i n  1995. 

A s  you can see, t h e  p r i c e  of c o a l  does no t  fo l low t h e  p r i c e  of o i l .  

Next s l i d e ,  please.  

(Refer t o  F igure  7.6) 

Where is a l l  t h e  c o a l  coming from? I n  t h i s  s l i d e ,  you can  see t h e  

' 

p r o j e c t i o n s  f o r  t h e  mid-case scenar io .  W e  s e e  t h a t  t h e  l a r g e s t  i nc rease  

is i n  t h e  w e s t  w i th  t h e  g r e a t e s t  i n c r e a s e  i n  t h a t  a r e a  coming i n  t h e  Great 

P l a ins .  

This  can be a t t r i b u t e d  to :  t h e  low p r i c e  of coa l ;  t h e  f a c t  t h a t  i t  is  

- t h e  p r e f e r r e d  o r  low s u l f u r  coa l ;  and, because t h e r e  is  a market i n  t h e  

w e s t ,  p a r t i c u l a r l y  t h e  Southwest. 

I n  add i t i on ,  w e  s e e  a s i z a b l e  i nc rease  i n  t h e  Midwest and Cen t r a l  West 

production. This  occurs  because of t h e  mgdium s u l f u r  r e se rves  which are 

cheap t o  mine and, t he re fo re ,  d i s p l a c e s  t h e  Appalachia coa l .  

The gul f  reg ion  a l s o  inc reases  i n  1985 and then  l e v e l s  o f f ,  due t o  t h e  

f a c t  t h a t  w e  pun o u t  of Texas l i g n i t e  i n  our  r e s e r v e  base. 

c 
Thank you. 





Figure 7.6 



MR. FANARA: Thank you, Mary. 
. .  

Our next  speaker  w i l l  be D r .  Richard Gordon., Professor  of Mineral 
b 

Economics a t  Pennsylvania S t a t e . U n i v e r s i t y .  
/ 

DR. GORDON: Whenever I 'hear t h e  .G taqdard joke ' . ibout  t h e  i n a b i l i t y  of c o l l e g e  

p ro fe s so r s  t o  t a l k  f o r  less than  t h e  l e n g t h  of a  c l a s s  per iod ,  I r e c a l l  

t h a t ,  i f  i t  were t r u e ,  Penn S t a t e . p r o f e s s o r s  would be  an  e s p e c i a l  hazard 

s i n c e  w e  have 75 minute c l a s s e s .  However, I w i l l  t r y  t o  d isprove  t h e  joke. 

\ ' 

I was p a r t i a l l y  disarmed'by the ' candor  of t h e  E I A  r e p r e s e n t a t i v e  f r n r n ~  

making some of t h e  c r i t i c i s m s  I prepared '  last ' n igh t .  I have .become increas-  

i n g l y  arnbfual~nt about how to apprdise t h e ' s h a p e  of c o a l  supply a n a l y s i s  i n  

what I am accustomed t o  c a l l  PIES but  now i s  apparent ly  MEMM. 
' 

The coa l  a n a l y s i s  does happen t o  be  much b e t t e r  ' than t h a t  f o r  most 

o t h e r  f u e l s  b u t  much improvement i s  s t i l l  needed. However, I a m  increas-  

i n g l y  less c e r t a i n  about  t h e  app ropr i a t e  balance between g r e a t e r  s e n s i t i v i t y  

a n a l y s i s  wi th  t h e  e x i s t i n g  framework and e f f o r t s  a t  fundamental redes ign  of 

the model. 

Ce r t a in ly ,  the.arguruent that r edes ign  i s  d e s i r a b l e  is  e a s i l y  made. 

Anybody who has  looked a t  how a l l  those  models were put  t oge the r  knows 
. , 

t h a t  t h e y w e r e  b u i l t  on a n  extremely f r a g i l e b a s i s  f r o m q u i t e i ~ p e r f e c t  

ma te r i a l .  
. . 

F i r s t ,  t h e  Sureau of Mines, i n  a  r a t h e r ' m i n d l e s s  fash ion ,  pu t  t oge the r  

i t s  demonstrated r e s e r v e  base,  t h e  meaning'of which f o r  c o a l  supply ans1.ysi.s 

i s  c l e a r  t o  a b s o l u t e l y  no one. The Bureau d id  not  use  a n  economic approach 

i n  d e f i n i n g  what c o n s t i t u t e d  a demonstrated r e s e r v e  base. > 

The Bureau did n o t  make thifigs any b e t t e r  by inc luding  i n . t h e  r e se rve  

base  th ings  t h a t  i t s  own d a t a  s a i d  were not  a c t u a l l y  recoverable .  I n  par- 

t i c u l a r ,  before  t h e  o f f i c i a l  demonstrated r e se rve  base d a t a  came o u t ,  t he  

Bureau of Mines put  o u t  a  l i t t l e  r e p o r t  on s u r f a c e  mAne reserves .  I n  t h i s  
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earlier report, it is noted that the basic reserves, which.turn out to be 

the same thing as the demonstrated .reserve-base, contain a substantial 

element that for one reason or another, such as being located under rivers 

and highways and cities, would be unlikely to be recoverable. Thus the 

reserve base clearly is not a measure.of economically available coal. 

As a matter of fact, adjustment factors are in the national coal model 

and- the MEMM' coal analysis to take care of this. ' However, there's a great 

deal of ad hockery involved in these adjustments. 

The other side of the analysis that has been disturbing is the neces- 

sity to build upon the rather casually constructed models of coal mine 

costing. A conscientious group of Bureau of Mines analysts tried"to provide 

what were avowedly tentative indicators of the behavior of coal mining 

costs. However, the effort was grossly underfunded and presented quite 

preliminary figures. 

Thus, the analysts' model development took resource data of questionable 

accuracy, base mine cost numbers of even more questionab3e .accuracy, and 

finally, a theory of how costs vary with mining conditions of still worse 

accuracy and have been trying to build as well as they.can on all this. 

The approach used by EIA is not the only one but all of them leave a 

great deal to be desired. They constitute imaginative use of the data. 
. . ,  

But; there is only so much that you can do with one's imagination. 

The moral of all this is that somebody, namely EIA, ought to be paying 

more attention to checking on how much all of this matters and on the extent 

to which one can improve this. 

I believe you have same contracts out in this area, Jerry. 
-. . , 

MR. EYSTER: I can speak to that later. 



DR. GORDON:  GOO^.! I understand.that pr0gress.i~ occurring. At.the same time, 

the Electric Power Research Institute 5s putting its input into trying to 

improve things. 

However, I am also not sure.that we:are giving enough attention to 

other problems in coal market analysis. In particular, given all the uncer- 

tainties to which Mary referred, are we running the model with sufficient 

daring to determine how sensiti-ve the results are, not just to ~uudest changes 

in assumptions, but to really substantial ones? 

It is my own opinion that FEA. in the past, now EIA,and, for that matter, 

most other coal forecasters .have been unduly conservative in most of the 

work. 

EIA analysts have undertaken'a few such sensitivity analyses. However, 

the number has been too few and, too'often, too little is done with them. 

Thus, a very interesting.s.tudy of a nuclear moratoriu~il was made for the 1978 
\ 

report but only a brief ,discussion was provided and that was in the nuclear 

power chapter. 

It would be interesting to see more things of this nature. I could 

mention things that could easily be done without upsetting anybody dealing 

with alternative views of what the state .of the railroad network in the 

United States might be, particularly considering some kind of worst 

case estimates. 

Secondly, oome wnrst cavv ~dtstlrnacc~ could be luallr on productivity and 

labor costs in coal mining.' 

There are a whole host of other th-ings with which you ought to deal, 

and here, in the hope ofprovoking"some discussion, I'm going to make a 

charge to see what kind ofbreaction I get. 



Looking at the EIA, and before them'.the,FEA forecasts,~I.have a feeling. 

that, in a certain sense, they have been'.overly political. 

Let'me.be careful about this. The'analysis is always analytically 

sound and integrity on this score.needs no protection. 

There is some question in my mind.whether you have.been'willing enough 

to consider the question: Are the'policy-makers who are feeding us inputs 

about the consequences of their policies being overly optimistic? And what 

would happen if they're dead wrong by a .substantial number of' orders of 
9 ;, 

magnitude? 

It was not in the midterm forecasting area, but in the studies of 

implementation of the Clean Air amendment, that we went through an exercise 

which to my mind was in many ways something of a charade in that at no 

point did EPA allow ICF, in doing the analysis, to depart from EPA-imposed 

assumptions on what stack gas scrubber'performance and cost .would be. 

The only departure from that was an acquiescence on the part of DOE 
and EPA to allow the running of a case requested by an environmental group 

thatlmade the extraordinary assumption that scrubbers were cheaper and mor,e 

reliable than EPA was arguing. 

Since I make it a practice to look at the Pepco reports about what real 

scrubbers do, that EPA secures and seems ,to ignore, I would have thought it 

would have been appropriate, in this exercise and by extension in the work 

EIA does in its general modeling,to look at the consequences of scrubbers 

that perform not in the way that model scrubbers assumed in EIA, DOE, EPA 

analyses performed, but more 1ike.the scrubbers that are actually out there. 

Similarly, it might be of considerable interest to see'what would happen 

if various other federal policies had more serious effects than is assumed by 

their' advocates. 



These inc lude  r egu la to ry  p o l i c y  wi th  c o a l  s u r f a c e  mine r egu la t ion  and 

c o a l  l e a s i n g  de l ays  being my f a v o r i t e  candidates .  

On t h e  oppos i t e  s i d e ,  t h e r e  has  been t h i s  tendency t o , a c c e p t  f a i r l y  

o p t i m i s t i c  assumptions about  s y n t h e t i c  f u e l s  and about t h e  a b i l i t y  t o  

develop i n d u s t r i a l  .markets f o r  coa l .  

So t h e r e  a r e  l o t s  of s e n s i t i v i t y  t e s t s  t h a t  have not  been made. 

I don ' t  know whether i t ' s  p a r t  of a gene ra l  t i m i d i t y  about shocking t h e  

system and making t h e  people even more aware of t h e  enormous u n c e r t a i n t i e s  

involved,  o r  whether i t  i s  because i n  t h e s e  p a r t i c u l a r  cases  you f e e l  i n  

some sense  or, o t h e r  consciously o r  unconsciously cons t ra ined  by t h e  

p o l i t i c a l  s torm t h i s  might cause. 

I hope i t ' s  t h e  former and n o t  t h e  l a t t e r .  Thus my complaints a r e  

t h a t  no t  enough s e n s i t i v i t y  ana lyses  a r e  undertaken and t h e r e  is not  enough 

concern about t h e  gene ra l  q u a l i t y -  of t h e  b a s i c  c o a l  supply model i t s e l f .  

Which of t h e  two i s  more important  i s  hard t o  say,  and I v a c i l l a t e .  

For many years ,  I was a g r e a t  e n t h u s i a s t  o f ,  " l e t ' s  mount a s i g n i f i c a n t  

e f f o r t  t o  improve t h e  b a s i c  c o a l  supply model." This  may be descr ibed  a s  

developing a b e t t e r  model of what geo log ica l  f a c t o r s  do t o  i n f luence  the  

supply of coal .  

I don' t  t h i n k  t h a t  I would back away from t h a t ,  except t h a t ,  i n  r e t ro -  

s p e c t ,  I would tone  down my enthusiasm i n  t h e  sense  t h a t  I would no t  t h ink  

t h a t  i t  i~ o mult i -mi l l ion  d o l l a r  effui .L khat ought r o  be mounted. 

Let us  say  t h a t  hundreds of thousands of d o l l a r s  could f r u i t f u l l y  be 

devoted t o  s ee ing  what b e t t e r  work can be done. 

The s e n s i t i v i t y  a n a l y s i s  is  very easy t o  undertake a s  long as you a r e  

w i l l i n g  t o  make t h e  e f f o r t  t o  make a l l  t h e  computer runs. And, I have 



discovered that the'one thing.thaf EIA is not timid about is making com- 

puter' runs. 

Nevertheless, the sensitivity analysis problem is one you can and should 

tackle right away. Moreover, the effort should be extensive. Particular 

attention should be given my suspicion.that the efforts of such changes in 

assumptions will tend to swamp any imcro+ements in the basic model as far 

as affecting the outcome. 

In other words, we are living, unfortunately, in an anything-can-happen 

.world and while EIA has made a significant contribution to pointing out the 

range of uncertainties, the range is probably even wider than you have sug- 

gested. 

Thank you. 

MR. FANARA: Thank you. 

Our next speaker will be Mrs:Connie Holmes. 

MRS. HOLMES: Thank you. Before starting, I'd like to .say that we just about 

second your comments, Dr. Gordon. 
, . 

First of all, we'd like to thank you for asking the National Coal 

Association to participate in this session. We think that the Energy Informa- 

tion Administration's Annual Report is.a very widely distributed document. 

It is used and it really is, we believe, by both government and private 

industry alike, at least as partial input for a possible policy decision. 

DR. GORDON: That's what I'm laughing at. 

MRS. HOLNES: d know it shouldn't be, but it is, So we do think it is in every- 

body's interest to make sure that the information included' in the publication 

and the'data upon which you are making your forecasts and the'models that you 

use are absolutely as timely and accurate,'if you will, as possible. 



And, we.think that it's very important to review the assumptions under- 

1ying.the .forecasts and to make'.sure.that these assumptions and the models 

reflect, again, in as much as possible,'real world assumptions and expecta- 

tions. 

I'm going to just really limit my coririnents to the shortand midterm 

coal supply demand forecasts published'in the Volume 3, as I was asked to 

do. But,'the Natioiiiil Coal Association has a reputation for always 

criticizing everything. And that we do: 

Also, we. really wo~il d 1 d.k6 ,to takc th i s  appoiLualty ro, in a sense, 

commend the EIA for the job that you've done in putting together this 

annual report . I 

It has got a lot of problems and it has a lot of drawbacks. And 
t 

sometimes it's misused. Dr. Gordon has pointed out some of the drawbacks 

to the coal section and to the coal supply analysis, but it has still come 

a long way from two years ago, when EIA was formed. 

We cari now use the report. If you really di ,g  into the report, there"s 

a lot of useful information there. I will. be frank with you and say that 

I use less of the coal statistics and less of the.coa1 forecasts. 

And, I think I can say this for some other companies in out tndustry: 

I use the information on the other sectors as inputs to our own model. 

I have a feeling that possibly we're making the same mistake there because 

T'm sura that there are the same problems, you Low, inherent in using those 

numbers as are inherent in using.the coal numbers. 

But we do it anyway, inasumch as it's worth. 

Jerry asked me to give you'a comparison of the EIA coal forecast and 

the coal forecast that's released by the ~atiohal Coal Association and to 

indicate any types of problems that we have with your estimates. 



First of all, in the short run, our coal'supply demand forecast and 

your coal short-run supply forecast match'very,.very well in.most.sectors. 

Your mid-range, your mid-mid-short-ter~ forecast for electrical utility use, 

for example, in 1979 is 528 million'tons. 

The current forecast that you have out for 1980 for utility.use is 554 

million. Our National Coal Association's. revised 1979 forecast for utility 

use is 525. Very close. And, in 1980,.we are looking at about 552 million 

tons. Again, very, very close. L 

Of course, the basic reason that X think we are-this close is the fact 

that we're working with the same basic.assumptions. Namely, that utility 

coal consumption follows the expected'additions of new coal capacity. And, 

it doesn't fluctuate greatly because these plants are being base-loaded. 

Furthermore, as you have pointed'out.and we have pointed out, utilities 

operate in, as much as possible, on a loaded cost basis. And so coal, if 

available, will be the first fuel used. And those coal plants will have a 

high rate of utilization. 

I think it was pointed out very well this year in the high rate of ' 

utilization that we have seen in Midwestern coal-fired plants. 

For example, we have to totally disagree,.however, with some of the 

statements that your short-term forecast makes about coking coal consumption 

because we've looked at this very closely,,prior to the issuance of Father 

Hogan's coking coal report, I might add. i 

In the short term, coking coal consumption is related to coal capacity. 

It's not related to steel production. While your 1979 mid-mid-estimate of 

coking coal consumption, 76 million tons, is definitely achievable--in fact, 

it's our forecast--we think after a real hard look at this area that anything 
I 

higher would be extremely difficult. . . 



, . . . 

Specifically, we believe that the 1980.theories that you have.published, 
I 7 

which.show mid-demand estimates of 81 million tons and high demand estimates 

of 86 million tons, are just really very unrealistic. 
I 

We don't think that you'have given'adequate consideration to the very 

real coke capacity limitation that does exiist in this country. 

Now, the annual report does make'a brief mention of this factor. And, 

you make mention of the factor that you'adjusted your numbers downward. 

I know that the numbers that came out of your short-term coal model 

w e r 6  much higher. But, we'do not'.believe that'they have been adjusted 

.downward sufficiently. 

Also, as a minor point, in your back-up report (the energy supply and 

demand in the short term) you don't reference the problems with the coking 

coal situation at.al1, at 1east.that I could find. 

We would like to also just.make very brief mention of yniir ahnrt-term 

export numbers and the fact that they do seem to be fairly weak. Frankly, 

most export forecast numbers are fairly weak, but we are not getting more 

information, which we, of course, would be willing to share with any of you, 

that we believe will help firm up these numbers. 

I would also like to add that your own Division of International Affairs 

is becoming much more heavily involved in the export area and 'probably could 

give you some very good input. 

But, parenthetically, I would like to add that your 1979 mid-mid 

demand projections are going to come as close as anybody's, including our 

own. We have had the benefit of having revised our forecast twice since the 

beginning of the year, as we do revise It quarterly. 



And, I hate to say this, but I don't mind adrnitting.that the forecast 
, . >  . . 

' .. . . 3 ' I  

that we made in December for 1979,was probably one of the'wotst. forecasts 
. , 

, . <. 

that we'& ever made. Of course,.we have since revised' it into'.what I feel 
. , 

is a fairly accurate indication of what's happening this year. But your . '  

short-term forecast was much more on target than our original one was. 

With respect to the midterm projections, as Mary has pointed'out, there 

are many, many uncertainties inherent in that midterm forecast. Many more, 

of course, than in the' short-term forecast. 
. * . .s . . 

We believe that, at 1east.through 1990, the supply capability margin 
. .  * .  . . . . :  

will continue to exceed demand levels. But, after 1990, several factors 
, '  . .  . 

could come into play in both the demand and production side.to bring a closer 
~. 

balance between the supply and demand picture, if you will. Possibly, we 
, 

can see a certain set of circumstances bringing the situation into an excess 

demand situation, at least on a temporary basis. 

To look at the consumption'forecast first, I will explain to you, as 

many of you already know, that the National Coal Association does not issue 

a 1985 or 1990 or 1995 forecast officially. 

However, unofficially, we do, of course, make estimates in most areas. 

And, in most of the categbries, our estimates fall at least within the 

ranges of the A through E scenarios that you have included in the annual 

report. At least 1985 estimates do. 

We are a little more pessimistic on the utility side than you are in 

1990 or 1995. Frankly, I think there is one underlying reason.   hat is the 

fact that weti-e much less confident of .the positive effect8,of the kuel Use 

Act than you are.' 

In your report, you think that FUA is going to work and wetre not 

altogether'convinced that it is. 



But, of c o u r s e , ' t h e r e  are o t h e r ' f a c t o r s  t h a t  could a c t . t h e ' . o t h e r  way 

and could a c t ' t o .  i n c r e a s e  our .demand.pro jec t ions .  And, specLf i ca l ly ;  I ' m  

r e f e r r i n g  t o  the 'proposed  50 percent  u t i l i t y  o i l  back-upprogram, e s p e c i a l l y  

i f  some way is  found t h a t  i t  c a n . b e  comb-ined'with gas t o  have a  50 .pe rcen t  

o i l  and gas  back-out, which, i n . o u r  opinion,  i s  about t h e ' o n l y  r e a l i s t i c  

way t o  g e t  anyth ing  done. 

I f  you can g e t  a  r e a l i s t i c  program.through Congress. and, f i n a l l y ,  

b e f o r e  1990 w e  can g e t ' a  rea1.isti.c set' of . r e g u l a t i o n s  and dec ide  ' t ha t  t h e  

u t i l i t i e s  a c k a l l y  w i l l  comply, we do no t  b e l i e v e  t ha t  r e g b l a t i o n  is Lhe 

way Lo go. We never  have be l ieved  t h a t  r e g u l a t i o n  i n  t h a t  d i r e c t i o n  i s  

t h e  way. t o   go. 

But, i f  such a  program does come f o r t h  from t h e  Congress and i t  appears  

as though one might, we hope and w i l l  work t o  make it as r e a l i s t i c  a s  pss- 

s i b l e .  Hopefully, such a program a s  well, a s  very  r a p i d l y  changing coa l -o i l  

p r i c e  r a t i o s  are going t o  make a  g r e a t  d e a l  of d i f f e r e n c e  i n  t h e  c o a l  

demand i n  t h e  fu tu re .  

When we're looking a t  t h e  i n d u s t r i a l  r e t a i l  s e c t o r ,  we d e f i n i t e l y  a r e  

n o t  a s  o p t i m i s t i c  as t h e  EIA fo recas t .  Again, I t h i n k  i t ' s  because of our 

i n t e r p r e t a t i o n  of t h e  Fuel  Use Act ve r sus  your i n t e r p r e t a t i o n  of the F v e l  

Use Act and t h e  d i f f e r i n g  assumptions t h a t  we have concerning t h c  facL thac 

e i t h e r  u t i l i t i e s  o r  i n d u s t r i e s  don't  always a c t  i n  t h e i r  own b e s t  economic 

i n t e r e s t s  i n  t h e  s h o r t  run. 

I n  o ther 'words ,  when t h a t  curve c ros ses  and when i t  becomes'more 

economical t o  b u i l d  a new coa i - f i r , ed 'p l an t  r a t h e r  than t o  cont inue  t o  burn 

the' o i l  and gas, they  don' t always do. it. . . . - .  

W e  b e l l e v e  %n t h e  i n d u s t r i a l  s e c t o r ,  a t  l e a s t ,  t h a t  we're koing t o  

g a i n  more market-wise, a s  t h e  r e l a t i v e  coa l -o i l  p r i c e  r a t i o s  become even'more 



distorted and unrealistic--well, more distorted than they are now. And, 

6 as new marketing techniques that are being developed by the coal companies 

to serve the very specialized needs of the industrial customer are being 

developed and recognized, we think that the increased consumption that we 

will see eventually in the industrial area will be more of a result of 
those factors than the results of the.Fuel Use Act. 

The consumption forecasts that we just absolutely totally diqagree on 

are the synthetic fuel forecasts that you have put out. Your 1985 forecast 

' ,  shows 13 million tons will'be used for synthetic fuels in 1985. I don't 

know where you got the number, but that's what it is, anyway. 

I asked our experts in the field at our bituminous coal research labs 

and some other experts in our organization that are very familiar with the 

, .  synthetic fuels industry, at least the potential synthetic fuels'industry. 

We do keep an unofficial running survey of the project, the status of 

projects, et cetera. 

Our last unofficial estimates that we compiled just last week show 

that, by 1985, we'll be lucky to use 2 million tons in the development of 

synthetic fuels. And, it's just about all going to be demonstration. 

In 1990, your forecast ranges from 28 to 46 million and, again, we 

think you're just way, way too high. We are not going to argue the potential 

of the market, but we definitely would argue the timing that the market 

will develop for synthetic fuels. 

As you have pointed out within yo1.m report and again this morning, there 

are many possible constraints. But, we think that there ire many possible 

opportunities too, which could change the outlook for coal consumption either 

way. 



On t h e  c o n s t r a i n t  side., and e s p e c i a l l y  f o r  t h e  s h o r t  run, w e  a r e  

looking  a t  t h e  Clean A i r  Act a s  'amenaed' and t h e  r egu la t ions  promulgated 

'under t h a t  a c t  a s  t he  . s i n g l e  b igges t  f a c t o r  a f f e c t i n g  ' the  market of coa l .  

Of course,  t h e r e  a r e  some Congressmen and Senators  now t h a t  would 

l i k e  t o  amend t h e  Clean A i r  A c t , i n  d i f f e r e n t  ways. Waxman i s  holding hear- 

i n g s  on t h i s  next  week. Should t h a t  a c t  be amended, i t  could have a  

def ini te--depending on t h e  way t h a t  i t  i s  amended, of course--outlook on 

c o a l  i n  u t i l i t i e s  and i n d u s t r i a l  use,  

A s  I s a i d ,  we a l s o  qucot ion t h e  el~Iorcem@rit i n  t h e  Fuel  Use Act and 

i t s  e f f e c t .  Other t h i n g s  t h a t  a r e  going t o  e f f e c t  t h e  out look f o r  c o a l  

e s p e c i a l l y  a r e  t h e  a v a i l a b i l i t y  and p r i c e  of n a t u r a l  gas  and o i l .  

J u s t  a s  a  s i d e l i g h t ,  we have r e c e n t l y  completed an a n a l y s i s  of our 

l a s t  steam e l e c t r i c  p l a n t .  Fac to r s  included new coa l - f i r ed  and nuc lea r  

p l a n t s  coming on l i n e ,  t h e i r  expected dates of c s m p l ~ t l u n ,  whether o r  n o t  

t h e y ' r e  under cons t ruc t ion ,  e t  ce t e ra .  We have seen a  real s l i p  i n  t h e  

coa l - f i r ed  p l a n t s  i n  t he  Southwest a r e a ,  which I hope i s  g ~ i n g  t o  show up 

i n  your next  f o r e c a s t .  But, i t  is  a d e f i n i t e  happening i n  1985. 

You w i l l  s e e  f a r  less coa l  consumption i n  t h e  Texas, Oklahoma a r e a  

than  you a n t i c i p a t e d ,  o r  even we were a n t l c l p a t i n g  a  year  t o  18 months ago. 

We th ink  t h a t  t h i s  i s  a  r e s u l t  of two th ings .  The f o r e c a s t  of t h e  use 

of n a t u r a l  gas  i n  t h a t  a r e a  has  been increased  by almost 50 percent  i n  t h e  

l a s t  s i x  months. And, coa l - f i r ed  p l a n t s  have beeli. delayed accordingly.  

That i s  something t h a t  r e a l l y  a f f e c t s  t h e  market t he re .  

On t h e  p o s i t i v e  s i d e ,  we look a t  t h e  development of syn fue l s ,  of course.  

And, a s  I s a i d ,  we're no t  q u i t e  a s  o p t i m i s t i c  a s  you a r e ,  S t i l l ,  t h a t  could 

have a p o s i t i v e  e f f e c t  on t h e  market i n  t he  mid- t o  l a t e  1990s. On t h e  



more immediate term, we're looking a t  a  very s t r o n g  steam coa l  expor t  

market, which I c e r t a i n l y  would not  have a n t i c i p a t e d  even s i x  months ,ago. 
I 

With r e spec t  t o  coa l  supply and, aga in ,  wi th  your c o a l  supply models, 

I would th ink  t h a t  'we would j u s t  have t o  echo D r .  Gordon's comments on the  

c o a l  model t h a t  you used. It does have some problems and' i t  has t o  be used, 

of course,  very c a r e f u l l y .  

A s  I mentioned, we know t h a t  supply c a p a b i l i t y  does exceed t h e  demand. 

We th ink  t h a t  supply o r  coa l  product ion c a p a b i l i t y  w i l l  be  more than adequate 

t o  meet demand l e v e l s ,  a t  l e a s t  through 1990 o r  t h e  next  decade. 

Our p r o j e c t i o n s  do d i f f e r  from yours s l i g h t l y ,  p r imar i ly  because our  " 

\ 

demand p r o j e c t i o n s  d i f f e r .  But our b igges t  d i f f e r e n c e s ,  of course,  a r e  i n  

t h e  east-west s p l i t .  We do n o t ,  f o r  many reasons,  p r o j e c t  o r  f o r e c a s t  o u r -  

product ion on anything bu t  an east-west s p l i t ,  

Frankly,  t h e  primary reason we don ' t  i s  our lawyers won't l e t  us .  They 

t e l l  us  i t  i s  f o r  a n t i - t r u s t  reasons and I don ' t  know. I ' m  no t  a  lawyer and 

I don ' t  q u i t e  understand a l l  of t hese  a n t i - t r u s t  ma t t e r s .  But, they do t e l l  

us  t h a t  we have t o  be very  c a r e f u l  about p r o j e c t i n g  market sha re  and p ro j ec t -  

i ng  sha re s  of product ion and, t h e r e f o r e ,  w\e can only s p l i t  east-west.  So 

t h a t ' s  a l l  we do., 

I But, our  s p l i t  is  d i f f e r e n t  than yours.  The primary d i f f e r e n c e  i n  t he  
. . 

west ,  of course,  is  due t o  demand. Your s y n t h e t i c  f u e l s  numbers and ours  

a r e  much lower. Also, I th ink  we have some d i f f e r e n c e s  because of t h e  

a s ~ u m p t ~ n n s  t h a t  we have made concerning t h e  new source  performance s tandards  

t h a t  were promulgated by EPA l a s t  May. 

I t h i n k  we s p l i t  ours  j u s t  a  l i t t l e  b i t  d i f f e r e n t l y  than you do and 

probably put  a  s l i g h t  b i t  more of t h e  market back i n  t h e  Appalachian a r e a  

and t ake  i t  out  of t h e  west.  



The main d i f f e r e n c e  t h a t  your model and t h a t  a l l  models have, whether 

i t  be DRI'S o r  whoever 's ,  is  i n  t h e  a r e a  of t h e  Midwestern c o a l  product ion.  

I ' m  s u r e  t h a t  you a r e  a l l  very  aware of t h e  sharp  d i f f e r e n c e s  of opinion 

i n  t h e  I l l i n o i s  b a s i c  and f u t u r e  c o a l  product ion l e v e l s  t he re .  

We do have a  couple  of sugges t ions ,  of course ,  t h a t  we.would l i k e  t o  

make. We cou ldn ' t  l e a v e  without  t h a t .  

F i r s t  of al.l., on t h e  d a t a  s i d e ,  we have t o  r e i t e r a t e ,  unde r l i ne ,  and 

underscore a l l  nf t h e  romarko t h a t  D r .  Gocdon made about t h e  c o a l  r e se rves .  

- .  The d a t a  is simply j u s t  n o t  any good. And, it's no t  being used, we b e l i e v e ,  

i n  t h e  c o r r e c t  manner. 

~ ' m  no t  going t o  dwel l  on t h a t .  since T knot$ t h a t  you heard i t  ulany 

t imes.  And, I know t h a t  J e r r y  i s  going t o  t a l k  a  l i t t l e  b i t ,  I hope, about 

t h e  work you ' re  going t o  do t o  improve those  d a t a  r e se rve  numbers. 

The second a r e a  t h a t  we have a  s i n c e r e  concern i n  w i th  r e s p e c t  t o  d a t a ,  

and aga in  we do have t o  commend the  EIA because you a r e  working on it, i s  

i n  t h e  a r e a  of i n d u s t r i a l  c o a l  consumptj.nn da t a .  That area i s  a l s u  very 

weak, and you a r e  p r o j e c t i n g  bas ing  some very important  numbers on t h e  

b a s i s  of some r e a l l y  crummy d a t a .  

A s  T. s a i d ,  Chuck Heath i s  t r y i n g  t o  upgrade theseanumbers  and t r y i n g  

t o  g e t  a  b e t t e r  handle  on t h e  i n d u s t r i a l  consumption numbero. But,  tliey 

a r e  used a s  i f  they a r e  r e a l ,  and tliey a r e  used a s  i f . . t h e y  a r e - c o r r e c t  and 

they a r e n ' t .  
. . 

I n  your r e p o r t ,  we t h i n k  t h a t  i t  would be  a b i g  he lp  t o  t h e  u se r  and 

would i n d i c a t e  much more concern i f  you would s p e l l  ou t  t h e  l i m i t a t i o n s  of 

some of t h e  base  d a t a  t h a t  you have used t o  gene ra t e  your consumption fore-  
. . - . - - . . . - . . . - . . 

c a s t s  and your product ion  f o r e c a s t s .  While we ' re  on d a t a ,  and I t h i n k  
. '  

, '  
. . .. . . ... 

'... J e r r y ' s  going t o  t a l k  about t h i s ,  t oo ,  t h e  product ion d a t a  sometimes i s  
.. '. 

-.. a l i t t l e  weak a s  w e l l .  276 



We have had a l o t  of d i s cus s ions  about t h i s .  But, weakness i n  t h e  

' i npu t  d a t a  means weakness i n  your ou tput .  

With r e s p e c t  t o  t h e  t ime l ines s  of t h e ' r e p o r t  and w i t h  t h e  r e a l i z a t i o n  

t h a t  t h i s  i s  very  important  bu t  very d i f f i c u l t  a t  t h e  same t i m e ,  I have been 

asked by many df ,  our members t o  r e i t e r a t e  t o  you t h a t ,  because t h e  energy 

p i c t u r e  i s  changing very  r a p i d l y  and al though we do recognize t h a t  t h e  l ead  

t imes t o  prepare  your r e p o r t  are very  long,  a s  a r e s u l t ,  your annual  r e p o r t  

and your f o r e c a s t s  a r e  ou t  of d a t e  when you i s s u e  them. That happens! 

Our f o r & a s t  i s  ou t  of d a t e  two days a f t e r  i t ' s  i ssued .  We recognize 

t h i s  problem. 

The r e p o r t  r ece ives  so  much a t t e n t i o n  and i t  does,  bu t  most t imes i t  
\ 

r ece ives  a t t e n t i o n  without  mentioning t h a t  most of t h e  assumptions and t h e  

l e g i s l a t i v e  assumptions t h a t  a r e  included and u n d e r l i e  t h i s  r e p o r t  a r e  

anywhere from f o u r  t o  s i x  months o ld .  

You s e e  a p i ece  i n  a paper o r  an a r t i c l e  i n  Coal Week o r  C o a l  Outlook 

and they ' re  n i c e  .numbers, f i n e .  But, you don' t ge t  any i n d i c a t i o n  t h a t  they 
, ,  

r e a l l y  a r e  based on assumptions t h a t  a r e , i n  t h i s  very r a p i d l y  changing world,  

almost o u t  of d a t e .  

We have no t i ced ,  too ,  i n ' o u r  exper ience  w i th  t h e  use o f . . t h i s  r e p o r t ,  

and w e  do run ac ros s  probably a s  many u s e r s  a s  you do, t h a t  most people  who 

a r e  no t  t e r r i b l y  knowledgeable use t h e s e  r e p o r t s  a s  i f  they were gospel  and 
/ 

golden f o r  t h e  year  i n  which they a r e  c u r r e n t .  

So, we would r e a l l y  l i k e  t o  s e e  you make mention somewhere i n  t h e  

r e p o r t  of t h e  f a c t  t h a t - t h e s e  numbers do change very  r ap id ly .  And, because 

t h e  r e p o r t  i s  so  widely used, we would recommend t h a t  when t h e r e  a r e  t h ings  

t h a t  r e a l l y  throw t h e  system out  of equi l ib r ium,  f o r  example, t h e s e  very  



tremendous i n c r e a s e s  i n  o i l  p r i c e s  t h a t  we have seen o r  t h e  Three Mile 

~ s l a n d ' n u c l e a r  moratorium, i s s u e  an update and s e n t  i t  t o  a l l  your u se r s .  

I know t h a t ' s  hard. I know t h a t  w i l l  be  very d i f f i c u l t  t o  do. 

But,  back on t h e  s e n s i t i v i t y  a n a l y s i s  aga in ,  i f  you would j u s t  do a 

s h o r t  run on your computer under s e r i e s  C p r o j e c t i o n s ,  you could send i t  

out  and g ive  us  an i n d i c a t i o n  of how t h e s e  events  a r e  a f f e c t i n g  a t  l e a s t  

your o c r i e s  - C  pruj  ec t ions .  

F i n a l l y ,  fo r  a l l  of our members I t h i n k  t h i s  i s  probably the  most 

important  suggest ion t h a t  we can make. That is the f a r t  t h a t  t h c r c  is a 

very  d e f i n i t e  need t o  b r idge  t h e  gap between t h e  f o r e c a s t s  t h a t  a r e  pub- 

l i s h e d  and der ived  from your models and t h e  r e a l  world. 

We a r e  concerned t h a t ,  i n  most ca ses ,  your f o r e c a s t s  do no t  perce ive  

the  r e a l  world happenings. You're working on l e a s t  c o s t  assumptions; and 

u t i l i t i e s  and i n d u s t r i a l  p l a n t s  don ' t  always ope ra t e  under l p a s t  cos t .  

They have long-term c o n t r a c t s  t h a t  might no t  always be t h e  l e a s t  c o s t  f o r  

Lhem. 

They tend t o  make dec i s ions  based on government r e g u l a t i o n  and no t  on 

l e a s t  c o s t .  , 

For example, we have Utah c o a l  coming.east  because a p a r t i c u l a r  

u t i l i t y  p l a n t  i s  b u i l t  f o r  high. Btu coal .  And, r a t h e r  than u t i l i z e  t he  

p l a n t ,  they a r e  bringing. t h a t  c o a l  t o  t h e  e a s t .  That i s  no t  t h e  l e a s t  c o s t  

opkion for them. 

But we a r e  very concerned t h a t  t hese  types  of t h ings  a r e  n o t  adequately 

r e f l e c t e d  i n  e i t h e r  your f o r e c a s t  o r  i n  your write-up. . ~t i s  n u t  completely 
, 

expla ined  t h a t  t h e r e  i s  some problem i n  b r idg ing  t h e  gap between t h e  f o r e c a s t  

and t h e  r e a l  world. . , ,-. 



So, w e  would l i k e  t o  sugges t  t o  you t h a t  pos s ib ly  w e  could he lp  you 

ou t  i n  t h i s  case .  W e  would 1 i k e ' t o . s u g g e s t  an i n d u s t r y  rev iew'of  t h e  

assumptions underlying t h e  f o r e c a s t  and t h e  i n d u s t r y  d a t a ,  most e s p e c i a l l y  

t h a t  mining c o s t  d a t a  t h a t  you use and which D r .  Gordon has  mentioned and 

w i t h  which w e  have had many problems. 

S o , . a s  I have t a lked  t o  J e r r y  be fo re ,  we would sugges t  t h a t  you con- 

s i d e r  c a l l i n g  i n  some of t h e  i n d u s t r y  expe r t s .  I don ' t  mean t h e  p r e s i d e n t s  . . 

of t h e  companies. I mean t h e  working people  i n  t h e  companies, t h e  people 

e who can t e l l  you what t h e  mining c o s t s  a r e  and who can t e l l  you where your 
I 

d a t a  is  wrong and can he lp  you c o r r e c t  i t .  

Thank you very  much. 

MR. FANARA: Thank you, Mrs. Holmes. 

A t  t h i s  p o i n t ,  w e  would e n t e r t a i n  any responses  from t h e  Department of 

Energy. 

MR. EYSTER: J u s t  a  few comments i n  response t o  what ha s  been s a i d  earlier. 

The modeling of government r e g u l a t i o n s  i s  a  very  b a s i c  i s s u e  a s  f a r  a s  EIA 

f o r e c a s t s  go. It goes t o  D r .  Gordon's p o i n t  about E I A ' s  f o r e c a s t  being a 

p o l i t i c a l  f o r e c a s t ,  ove r ly  p o l i t i c a l .  

We a r e  cons t r a ined  i n  t h e  sense  t h a t  we t r y  n o t  t o  l e a d  pol icy .  We 

t r y  n o t  t o  l ead  t h e  r egu la to ry  process  o r  undercut  t h e  r egu la to ry  process .  

Therefore ,  E I A  i s  i n  a  very  d i f f i c u l t  p o s i t i o n  a s  t o  what we assume 

when we ana lyze  a  new p i e c e  of l e g i s l a t i o n ,  or.when we d e a l  w i th  t h e  enforce- 

ment of a  p i e c e  of l e g i s l a t i o n .  

I n  t h e  ca se  of c o a l  conversion o r  PIFUA, i f  we assume t h a t  t h e  law Is I 

n o t  going t o  be enforced f u l l y . t h a t  assumption has  s i g n i f i c a n t  imp l i ca t i ons .  : 
\, 

What should w e  do i f  w e  know t h a t  a  c e r t a i n  law i s  scheduled t o  exp i r e  'i 
I 

by such and such a  d a t e ,  b u t ,  i n  our  b e s t  judgment, b e l i e v e  t h a t  Congress 



w i l l  no t  l e t  t h e  law exp i r e ,  and w i l l  do something t o  cont inue i t ?  Can we 

r e a l l y  assume t h a t  t h e  law w i l l  be  extended? 

I n  another  s i t u a t i o n ,  we know t h a t  environmental c o n t r o l s  i n  t h e  p a s t  

have been t i g h t e n i n g ,  y e t  what i s  on t h e  books r e a l l y  s p e c i f i e s  only a  cer-  
/ 

t a i n  l e v e l .  I f  w e  assume no f u r t h e r  t i gh ten ing  of environmental r egu la t ions  

i n  t h e  f u t u r e ,  t h e r e  a r e  some very r e a l  imp l i ca t ions  the re .  

These of what we assume a s  p o l i c y '  have been t h e  s u b j e c t  of 

d i scuss ion  f o r  many hours  of people ' s  time i n  Applied Analysis .  How should 

Applied Analyeis handle the  problem of i n t e r p r e t i n g  l & i e l a t i v e  r egu la t ions  
I) 

and enforcement? 

I th ink  a  l o t  of t h e  d i scuss ion  t h a t  we heard today focuses  very 

heav i ly  on t h i s .  The d i scuss ion  of t h e  i n d u s t r i a l  c o a l  consumption numbers 

is  going t o  t h e  h e a r t  of t h a t  i s sue .  I n  essence ,  t h e  d i f f e r e n c e  of 

opinion r e s u l t s  from one ' s  assumption concerning the  e f f e c t i v e n e s s  o f  PTFU.4. 

I do not  t h ink  t h a t  anyone i s  saying t h a t  t h e r e  is going t o  be l e s s  

c o a l  consumed i n  t h e  i n d u s t r i a l  s e c t o r ,  What we a r e  d i f f e r i n g  on i s  how 

f a s t  t h e  market i s  going to, grow, and how much of t he  i n d u s t r i a l  market is  

going t o  get  captured by coa l .  These d i f f e r e n c e s  b a s i c a l l y  depend upos 

i n t e r p r e t a t i o n  of t h e  success  of PIFUA. 

I n  the  e l e c t r i c  u t i l i t y  a r e a ,  we have a  s l i g h t l y  d i f f e r e n t  problem, 

which is  an i n t e r p r e t a t i o n  of u t i l i t y  behavior .  We're going t o  g e t  i n t o  

t h a t  l a t e r  t h i s  morning i n  t h e  e l e c t r i c  u t i l i t i e s  d i scuss ion .  So I ' l l  n o t  

pursue t h a t  now. However, t h e r e  a r e  two important a s p e c t s  t o  keep i n  mind. 

F i r s t  is the  growth i n  demand and second i s  the  r ep l ac ing  of e x i s t i n g  o i l -  

f i r e d  capac i ty  w i th  new coa l - f i r ed  u n i t s .  

I n  terms of reviewing t h e  i n p u t s  t o  t h e  var ious  models, I should say 

i n  se l f -defense  t h a t  a t t empt s  have been made i n .  the  p a s t  t o  t a l k  t o  i ndus t ry .  



Industry tends to say the number is $18 a ton. You say why? They say, 

because I said so. 

HOLMES: you're talking to the wrong people. 

MR. EYSTER: There is a real problem with validating anything that is said. We 

are in a very difficult *position about simply adopting an industry number 

because an industry person said.itls true. 

The use of the various numbers in the coal supply model has been 
\ 

reviewed and reviewed-as extensively as we can with what'is in the public 

domain.. We cannot, given the.resources that we have available, come up 

with better numbers. 7 

It would be nike 66' have cooperation:'from the coal industry. But, 
. . . . 

the cooperation has to be on certain well-defined terms so that whatever 

numbers that are generated can be verifiable and that EIA can assure itself 

that we're not 'becoming captive' of the iridustry. That is a very real problem. 

As for the demonstrated reserve base, there are problems with it, very 

real problems. What is most problematic is, as Dr. Gordon pointed out, 

basically the demonstrated reserve base is the only game in town and every- 

body relies on it. . . _ . .  , . _  ..... . . 
i 

However, what is critical is 'how one relies on it. How much are your 
. 

results driven by these specific numbers? This gets us into the sensitivity 

area. 

Sensitivity, is very important and probably has not received as much 

attention as it should. However, it probably has received as much attention 

as possible given the resources we have available and could assign to it. 

When we are talking about MEFS, we are talking about a very large 

integrated model that has demands on it for doing sensitivity analysis for 

everything: import prices,.conservation estimates, prices in various sec- 

tors, elasticities of demand, and alternative electric utility capacity 

expansion plans. 
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There is just a tremendous demand. 

True, we do make a lot of computer'runs. I would be loathe to deny 

that. Unfortunately, for a computer run to be useful, several days of 

analysts' time must be spent going through it to ascettain what it really 

says. 

It is the analyst's time that is the constraint, not the computer. If 

you want garbage, then we can mindlessly make runs ad infinitum. However, 

you won't have anything more than when you started. Identifying a good 

sensitivity run takes f ime' and then ' l.nterpret ing takeo even more time. 

What you saw in the annual report is a major effort to get at sensi- 

tivity runs, perhaps not as many'as-you would like to have seen in different 

areas. The basic design of the scenarios was, in essence, a sensitivity 

design to bound some of the issues. Not everything was varied as much as 

we would like and we were not able to decompose them i n  the time aveil.ahle, 

But the effort was in the direction of .analyzing the sensitivities. 

T, think that we are in agreement: on the irupoxtance of sensitivity 

analyses. We attempted to push in ihat direction for. the annual report. 

We pushed right to the bounds of our analyst time. 

I'll let Charles Mylander, who is running the annual raport effort 

this year, talk to where EIA is going because % think a lot of the questions 

were oriented towards, "What are we going to do in the future?" And I'm 

not up-to-date on that. 

In terms of reviewing what model improvements are being undertaken, 

there are various things that I am aware of that are underway. The basic 

mine costing program is being revised with the focus on sensitivity and 

uncertainty. 



It has become very apparent and we are very much aware that problems exist 

when you represent the world with a.deterministic model. You really don't 

generate any type of distribution of outcomes or a level of confiaence for 

the estimates. 

The direction that E I A  coal supply modeling is going is to become - \. 
probabilistic. A distribution of supply curves will be generated. Thus, . . 

an analyst will be able to use the supp'ly curve generating program to 

analyze some of the uncertainty issiie8.facing coal supply. We will be able 

to study the impact of certain parameters in terms of changing the shape of 

the supply curve, shifting it around, or whatever? There will be addi- 

tional work there and we can talk about that in discussion, if you'd like. , 

There is work being done within E I A  on improving the demonstrated 

reserve base. There is a requirement in the PImTA legislation for EIA to 

- publish coal reserve estimates annually beginning in 1981. Again, there is 

a problem,of how much money is available to treat some of these problems., 

E I A  knows the direction that we want to go, knows where various problems 

lie. But we are constrained to what we can do about them in many cases. 

I don't think that we have a disagreement about what we ought to be 

doing. We have a priority problem. There are other things that have 

higher priority. , 

Within the data validation area, we are attempting to look at the 

various forms that are used to collect the data that is used for the model- 

ing efforts. We are beginning our system validation efforts to review the 
- . . . . . . . . 

filling out of the forms by the companies involved, the processing of the 

'information by E I A  and how the publication of that information relates to 

the information that was collected. 



We a r e  looking a t  t h e  i n t e g r i t y  of those  systems and t r y i n g  t o  put  

some bounds on t h e  r e l i a b i l i t y  and accuracy of t h e  information.  And, t h a t  

would then feed  i n t o  the  modeling process  t o  g ive  t h e  modelers a b e t t e r  

handie on what they a r e  working 'with.  

I n  most ca ses ,  modelers use  t h e  b e s t  t h a t  i s  a v a i l a b l e .  We know t h a t  

t h e  demonst ra ted"reserve  base has  f laws.  We try.  t o  work a round , the  f laws.  

We t r y  t o  work w i t h i n  t h e  c o n s t r a i n t s  of what information i s  a v a i l a b l e  t o  
I 

come up with a s  accu ra t e  a s ta tement  a s  we can about coa l  r e se rves  and 

c o a l  development p o t e n t i a l .  

So, I t h i n k  t h e r e  i s  very l i t t l e  .disagreement i n  terms of how t o  do 

b e t t e r .  Our s i t u a t i o n  is  s i m i l a r  t o  M s .  Holmes assessment of t h e ' s y n t h e t i c  

f u e l  f o r e c a s t s .  We a r e  n o t  d i sag ree ing  wi th  t h e  p o t e n t i a l  of t h e  market; 

j u s t  t h e  r a t e  of g e t t i n g  the re .  Ours i s  a resource  c o n s t r a i n t  problem, a s  

much a s  anything,,< 

We can t a l k  about s p e c i f i c  a r e a s  t h a t  were brought up now and i n  a 

gene ra l  open d iscuss ion .  But f i r s t ,  Charles  probably has a few th ings  t o  

s ay  about where Applied Analysis  i s  going f o r  t h i s  cu r r en t  annual r e p o r t  

cyc le .  

MR. MYLANDER: I ' m  no t  going t o  make a s ta tement ,  J e r r y .  But, l e t  me j u s t  pur- 

sue  one th ing ,  s i n c e  i t  was brought up i n  t h i s  forum and yes t e rday ' s ,  

regard ing  t h e  need f o r  s e n s i t i v i t y  a n a l y s i s  and t h e  need t o  do more i n  

t h a t  area, 

A s  I s e e  i t ,  you i d e n t i f i e d . t h a t  i t  is n o t  a computer problem. We can 

make t h e  computer runs.  I t h i n k  we made more computer runs  dea l ing  wi th  

s e n s i t i v i t y  Analysis  than you a r e  a b l e  t o  analyze,  

I th ink ,  given t h e  page c o n s t r a i n t s  t h a t  were p.laced upon you, you 
. . 

were a b l e  t o  analyze more than you were a b l e  t o  adequa te ly .wr i t e  up. 
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So, t h e  most s e r i o u s  problem, a s  I s e e  i t ,  is  how should  we convey ' 

t h e  in format ion  of what we know about t h e  s e n s i t i v i t y  of our  f o r e c a s t ?  

One way we can do i t  i s  t o  do fewer  b a s e  c a s e s  and more s e n s i t i v i t y  

a n a l y s i s .  . B u t 1  h a v e a  f e e l i n g  t h a t  peop le  a r e  n o t  w e l l  aware of t h e  s e n s i t i v i t y  

a n a l y s e s  t h a t  were done,  and 1 ' m  r e a l l y  hoping we can e x p l o r e  t h i s  i s s u e  of 

how shou ld  we convey t h e  i n f o r m a t i o n  e f f e c t i v e l y ?  

For example, I d o n ' t  know how many peop le  r e a l i z e  t h a t  two i n t e r e s t i n g  

s e n s i t i v i t y  a n a l y s i s  c a s e s  were d e a l t  w i t h  and more f u l l y  p u b l i s h e d  i n  t h e  

c o a l  a r e a  t h a n  any o t h e r  a r e a  of t h i s  f o r e c a s t i n g  e f f o r t .  

We d i d  a  n u c l e a r  moratorium a n a l y s i s  and i t  was publ i shed .  And, w e  

reproduced computer r u n s  and have d i s t r i b u t e d  them. So, t h e  peop le  who 

wanted t o  a n a l y z e  t h a t  i s s u e  more comple te ly  cou ld .  

We a l s o  had a  s e n s i t i v i t y  a n a l y s i s  r u n  t h a t  addressed  t h i s ' b e h a v i o r  

of e l e c t r i c  u t i l i t i e s  i n  swi tch ing 'be tween  c o a l  and r e t i r i n g  o i l  and gas- 

f i r e d  power p l a n t s .  And, t h a t  was pub l i shed .  

But I d o n ' t  t h i n k  J e r r y  was, a b l e  t o  make a s  much of t h a t  s e n s i t i v i t y  

a n a l y s i s  because  of page c o n s t r a i n t s  t h a t  were p l a c e d  upon him. .,, . 

Have you p u b l i s h e d  o r  d i d  t h e  c o a l  and e l e c t r i c  power peop le  p u b l i s h  

any kind of complimentary r e p o r t  t h a t  exp lored  t h e s e  i s s u e s ?  

MR. EYSTER: W e  have a for thcoming one u s i n g  t h e  MEF.S model t o  a n a l y z e  t h e  

P r e s i d e n t ' s  o f f - o i l  p r o v i s i o n s  f o r  e l e c t r i c  u t i l i t i e s .  There  i s  a f o r t h -  

coming wri te-up t h e r e .  But t h e r e  was no p u b l i c a t i o n  where we ana lyzed  t h e  

.issues r a i s e d  i n  t h e  c h a p t e r  t o  g r e a t e r  dep th .  . . . . 

MR. MYLANDER: E s s e n t i a l l y ,  you d o n ' t  have a n a l y s t s  t o  w r i t e  i t .  

MR. EYSTER: We d i d  n o t  have.  The s c h e d u l e  f o r  t h e  coming y e a r  h a s  b u i l t  i n t o  

i t ' a n  a n a l y s i s  r e p o r t  c o v e r i n g  t h e  same m a t e r i a l  a s  t h e  c o a l  supp ly  c h a p t e r .  

.-. '1 

T h i s  r e p o r t  must be  provided t o  p o l i c y  as p a r t  o f  t h e  s e c t i o n  - 742 c o a l  -----. -. .__. 
- - 



competi t ion s tudy.  Thus, t h e r e  w i l l  be a . d e t a i l e d  coa l  f o r e c a s t  a n a l y s i s  
-, 

r e p o r t  generated i n  t h e  spr ing .  

1 MR. FANARA: Yes. D r .   ord don? 

DR.. GORDON: I ' m  going t o  t a k e  s e v e r a l  minutes,  i f  I may. About - t h e  only th ing  

t h a t  I have eve r  l i k e d  about t h e  c r e a t i o n  of t h e  Department of Energy was 

. - t h e  es tab l i shment ,  on what I presumed would be a  quasi-independent b a s i s ,  

I think J e r r y  h a s , j u s t  unearthed vcry s e r i o u s  prcrhlerns wi th  t h i s  

process .  F i r s t ,  i t  may be  t h a t  t h e  p o l i t i c a l  independence i s  l e s s  than i t  
. . 

should be. More c l e a r l y ,  t h e  resources  being devoted t o  a n a l y s i s  a r e  

inadequate .  

Unlike those  of my f e l low economists who would t o t a l l y  dismantle  DOE, 
\ 

I would, t h e r e f o r e ,  propose t h a t  a l l  t h e  funds we a r e  c u r r e n t l y  was t ing  on 

i l l - a d v i s e d  r e g u l a t o r y  programs such as those  under PINA be t r a n s f e r r e d  

t o  EIA. 

A s  f a r  as t h e  problems of f e a r s  of being accused of second guessing 

a r e  concerned, t h e s e  can e a s i l y  be avoided. E I A ' s  mandate i s  such t h a t  i t  

can s e r v e  a s  t h e  i m p a r t i a l  c o l l e c t o r  of d i s p a r a t e  i ndus t ry  and government 

views on the  imp l i ca t ion  of d i f f e r e n t  p o l i c i e s .  Having ind ica t ed  t h e  range 

of opinions e x i s t i n g  elsewhere, EIA can then f e e l  f r e e  t o  analyze t h e  con- 

sequences of t h e  va r ious  extreme assumptions. 

S i m i l a r l y ,  we can r e so lve  the groblcm of page 1 C m i t s  on t he  r e p i t s  f u r  

gene ra l  c i r c u l a t i o n  by ar ranging  f o r  supplemental r e p o r t s  f o r  those  of us  

i n t e r e s t e d  enough t o  examine t h e  d e t a i l s . "  

On t h e  o t h e r  s i d e  of t h e  i s s u e ,  I have been involved i n  va r ious  ways 

i n  t h e  coa l  supply problem f o r  f i v e  odd years .  One of t he  th ings  I d id  was 

s i t  i n  on an FEA-called meeting where an  e f f o r t  was made t o  assemble t h e ,  
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t roops  on improving t h e  model. Coal i ndus t ry .peop le  were inv i t ed .  Unfor- 

t u n a t e l y ,  t h e  only one p re sen t  was one notor ious  f o r  arguing t h a t  t h e  

problems a r e  impossibly complex. He n a t u r a l l y  r e i t e r a t e d  t h i s  p o s i t i o n  

and thus  we made no progress .  

I am pleased ,  t h e r e f o r e ,  t h a t  Connie i n d i c a t e s  t h a t  t h e r e ' s  some way 

t o  f i n d  t h e  r i g h t  people. Last  time we went around-- 

MRS. HOLMES: I t 's  changed i n  s i x  months. 

DR. GORDON: Good, because t h e  companies were sending t h e  wrong people,  a n d ' t h i s  

p a r t i c u l a r  company always sends t h i s  wrong person t o  everything.  

(Laughter.)  

DR. GORDON: Two l a s t  t h ings .  I th ink  Connie i s  a  l i t t l e  u n f a i r  t o  t h e  model. 

I 
It does b u i l d  i n  some of t h e  complicat ions.  Moreover, I th ink  Connie has 

ove r s t a t ed  h,er p o i n t s .  I don' t  t h ink  i t  is  tru; t h a t  t h e  companies don' t 

c o s t  minimize, b u t ' t h e  c o s t  minimizing process  i s  more complicated than t h e  

model can show. But some of t h i s  complexity i s  b u i l t  i n  by cons t r a in ing  

t h e  s y s t e m . t o  r e f l e c t  diff icul t - to-model  cons ide ra t ions .  

I suspec t ,  f o r  example, t h a t  i ndus t ry  i s  not  so  much inadequately 
. . 

c o s t  conscious about us ing  coa l ,  bu t  s c a r e d ,  t o  dea th  of EPA and Congress 

and what they a r e  going t o  do t o  them. 

And i t  doesn ' t  h e l p  i f  t he  P re s iden t  t e l l s  us t h a t  t h e  e x i s t i n g  

environmental r egu la t ions  a r e  p e r f e c t  and r e q u i r e  no a l l e v i a t i o n .  

My f i n a l  p o i n t  i s  t h e r e  i s  very  c l e a r l y  one t h i n g  worse than us ing  
0 . '  - 

a model. And, t h a t  i s  n o t  using one. 

When you have a  well-documented model where you can look a t  i t s  
\ 

innards  and q u a r r e l  wi th  i t ,  you a r e  i n  a  considerably b e t t e r  p o s i t i o n ,  
> 

than when somebody says:  My judgment i s  t h a t  t h i s  i s  going t o  amount t o  
: $ . '  

such and such. 



I have. j u s t  been through an e x e r c i s e  he lp ing  ou t  on a  review of t h e  

PIFUA rule-making procedures ,  where aga in . and  aga in  we came ac ros s  a  s i t u a -  

' t i o n  where t h e  model was used. ERA would n o t  d i s c l o s e  how it  was used-- 

something EIA.has never been g u i l t y  o f .  I n  o t h e r  cases  i t  w a s  ' r a the r  c l e a r  

t h a t ,  i f  t h e r e  was any model, i t  w a s  on t h e  back of an envelope t h a t  was 

thrown away. 

So c o n ~ i d e r  t h e  a l t e r n a t i v c o  when one q u a r r e l s  about modeling. Thank 

. you. 

W. HOLMES: I ' l l  j u s t  say  a  couple of th ings .  F i r s t  of a l l ,  yes ,  we do agree.  

And, a s  D r .  Gordon knows, t h i s  would no t  always have been t h e  case.  But, 

t h e  use  of models c e r t a i n l y  has enabled our a n a l y s i s  work t n  cnme a lnng 

way. Frankly,  E I A  has  done a  very e x c e l l e n t  job a t  documenting every th ing  

t h a t  you've done along t h e  model l i n e  and making i t  a v a i l a b l e  t o  anyone who 

knows enough t o  ask f o r  i t ,  t 

There, I th ink  you have got  some problems because people do not  know 

enough t o  ask  f o r  i t .  Charles ,  t h i s  may be p a r t  of t h e  problem wi th  t h e  

s e n s i t i v i t y  a n a l y s i s .  People d o n ' t  r e a l l y  r e a l i z e  t h a t  i t ' s  been done. 

You s e e  a  page out  of a  paper ,  a s  I s a i d ,  o r  a  t r a d e  jou rna l ,  and you don ' t  

r e a l l y  r e a l i z e  what a l l  has  gone i n t o  t h i s .  

Even i f  you've got  t h i s  n i c e  book and send £or i t ,  you s t i l l  d o n ' t  

r e a l l y  r e a l i z e  u n t i l  you s t a r t  going through it t h a t  you have done an awful 

lor of worlc char aomctfmes we, and members of illina and oLhrr i n d u s t r i e s ,  I'm 

s u r e ,  c r i t i c i z e  you f o r  no t  having done. 

With r e spec t  t o  i n d u s t r y ' h e l p ,  I r e a l l y  would l i k e  t o  r e i t e r a t e ,  

J e r r y ,  we do have t h e  r i g h t  people t o  h e l p  you. Ask us again.  Tha t ' s  a l l  

I can say. Ask us aga in  because I th ink  you ' re  f i nd ing  and 1 ' m  f i nd ing  t h i s  



only i n  t h e  l a s t  year  t o  18  months, t h a t  our companies a r e  h i r i ,ng  people  

who a r e  very  knowledgeable i n  t he  modeling a r e a  and who, i f  they  weren ' t ,  

a r e  becoming more knowledgeable. -. -- 

I t h i n k  one i n d i c a t i o n  of t h i s ,  f r ank ly ,  i s  t h e  f a c t  t h a t , f o r  t h e  f i r s t  

t i m e ,  t he  Nat iona l  Coal Assoc ia t ion  w i l l  use a  f a i r l y  w e l l  known model which \- 

you have a l l  used f o r  our  1985, 1990, and 1995 p r o j e c t i o n s ,  which w e  w i l l  

be i s s u i n g  next  sp r ing .  

I th ink  t h i s  i s  an i n d i c a t i o n  on t h e  p a r t  of many people i n  t h e  i ndus t ry  

t h a t  was n o t  t h e r e  t h r e e  o r  fou r  yea r s  ago t h a t  modeling i s  he re  t o  s t a y ,  

and i t  has  i t s  very good p o i n t s  and i t  can be a  l o t  of he lp .  

We a r e  f o r t u n a t e  i n  being a b l e  t o  work wi th  a  p a r t i c u l a r  f i r m  t h a t  

a l lows us  t o  use a  base model and then inpu t  our own assumptions. We w i l l  

be doing t h a t  and I ' m  s u r e  t h a t  our  r e s u l t s  w i l l  be  somewhat d i f f e r e n t  

than anyone e l s e ' s ,  which i s  what we want. 

But, i t  w i l l ,  I hope, add a  l i t t l e  b i t ,  a t  l e a s t ,  t o  t h e  dec is ion-  

making e f f o r t .  

MR. FANARA: Okay. A t  t h i s  p o i n t ,  I t h i n k  w e  can e n t e r t a i n  ques t ions  from t h e  

f l o o r .  I f  you would d i r e c t  your ques t i on  t o  a  s p e c i f i c  speaker ,  t h a t  would . 

be h e l p f u l .  

Yes, sir .  

' , MR. PEARSON: - I ' m  John Pearson from E I A .  I wish t o  d i r e c t  t h i s  t o  anybody but  

J e r r y .  I heard J e r r y ' s  view. 

What a r e  your views on t h e  prospec ts  of e s c a l a t i o n  of r e a l  c o a l  l a b o r  

r a t e s  beyond t h e  midterm o r ,  s ay ,  midterm p lus?  
. . 

mS. HOLMES: Tha t ' s  a  very s t i c k y  ques t ion .  I n  f a c t ,  t h a t ' s  undoubtedly a  good 

ques t i on  and a  very important  ques t i on  which kou should have an answer 

t o  i n  order  t o  do any type  of cos t i ng  work a t  a l l .  Tha t ' s  n o t  an answer. 'i .... 
-3 '\ - 
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The reason  I cannot g ive  you an .answer is  because I simply don ' t  

know. I j u s t  have no - idea .  It depends on a  l o t  of d i f f e r e n t  f a c t o r s ,  

most e s p e c i a l l y  i nc lud ing  t h e  l a b o r  p r o d u c t i v i t y  f a c t o r .  And we're  j u s t  

s t a r t i n g  i n  some mines now t o  s e e  a  turn-around i n  l abo r  p roduc t iv i t y .  

And I mean j u s t  s t a r t i n g .  You know t h a t  j u s t  t h e  most minute of 

turn-arounds inVsome of t h e  a r e a s  would, we hope, tend t o  reduce our  

long-run r e a l  l a b o r  c o s t s  o r  a t  l e a s t  o f f s e t  some of t h e  i nc reas ing  c o s t s  

t h a t  w e  might f a c e  i n  o t h e r  a r ea s .  

But f c a n ' t  answer your ques t i on  because I r e a l l y  j u s t  do no t  know. 

DR. GORDON: I w i l l  say  t h a t  t h e r e  fs work going on of vary ing  degrees of 

q u a l i t y  t r y i n g  t o  d e a l  wi th  t h i s .  And I hope, a l l  i n  a l l ,  you ' re  keeping 

i n  c l o s e ' c o n t a c t  w i th  t h e  people working on t h i s .  The E l e c t r i c  Power 

Research I n s t i t u t e  has  a  c o a l  p r o d u c t i v i t y  program ongoing, done by t h e  

, * .  
Conference Board. 

When i t ' s  going t o  come out  I don ' t  know. But i t  has  unearthed a 

nun~ber of t h i n g s ,  not t h e  l e a s t  of which has provided us w i th  some i d e a  

of a  f a i r l y  s u b s t a n t i a l  amount'of r e s e a r r h  t h a t  is going on i n  var ious  . 

p l a c e s  i n  t h e  government on t h e  c o a l  p r o d u c t i v i t y  problem. 

Of course ,  t h e  P r e s i d e n t ' s  Coal Commission has  s t u d i e d  t h a t .  So cer-  

t a i n l y ,  a f t e r  t h e  dismal  f o r e c a s t i n g  experience w e  'had in-  the last 10 y e a r s ,  
'. . 

nobody i s  going t o  be w i l l i n g  t o  f o r e c a s t  with any g r e a t  d e a l  of confidence 

what 's  going t o  happen i n  t h e  next  t e n  yea r s .  

But we do have a  l o t  of people  making s t u d i e s .  I f  you do t ake  t h e  

s e n s i t i v i t y  a n a l y s i s  approach, you might g e t  some reasonable  ranges t o  con- 
- 
s i d e r  ou t  of' a l l  t h i s  work. 

I t h i n k  t h a t  t h e  f i r s t  p l a c e  to go is  plugging yourse l f  i n t o  a l l  t h e s e  

e f f o r t s  t h a t  a r e  being made t o  d e a l  wi th  t h e  ques t i on  of p a s t  p r o d u c t i v i t y  

developments and f u t u r e  t r e n d s .  
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HOLMES: A good way to plug yourself into those studies and one source 

for information on those'studies would be to contact the Bituminous Coal 

Operators' Association because they've had much input into most of these. 
I 

MR. PEARSON: I'd lika to ask the question a slightly different way. 

How is the price 'of coal tied to the price of oil? 

DR:GORDON: I recently wrote an essay on that, 

MRS. HOLMES: Then you answer that. 

DR. GORDON: Very.indirectly. I have developed a simple little model which I 

do not have time to present adequately. Basically, the oil price sets a 

ceiling these days. But clearly, it's not an operative ceiling. There's 

a big gap, between what the coal industry could get out of its present 

marginal customers if it priced at oil parity and what it's actually 

charging. 

The critical considerations relate to first discontinuities in the 

market penetration process and then to the difference in behavior under 

monopoly and under competition given these discontinuities. The key dis- 

continuities are the gross differences in. the cost to different types of 

consumers of using coal in an environmentally acceptable manner and the dif- 

ferences in delivery costs of oil to any location depending on whether or 

not direct access by water is possible. 

Oil bas tended not to penetrate greatly into inland electric utility 

markets because the discontinuity i n  transportation costs resulting from 
U 

the need to transport oil overland makes if prohibitively expensive to 

co~npete by shipping oil inl.and.- Conversely, coal' has been more successful 

retaining electric utility markets. than in retaining smaller scale users 

because the unit costs of using coal are higher for such small scale users. 

It has not been profitable to sell coal at prices that undercut oil in pro- 

viding energy to these smaller scale users. 



In looking at why the ceiling is not operative and this is a sign of 

vigor of competition, we should concentrate on the transportation dis- 

continuity. It allows the coal companies to charge a price to electric 

utilities no greater than the price of oil delivered to such utilities and 

prevent capture of the market by oil. A monopolistic coal industry would 

just undersell oil in such markets. Competition among coal companies, how- 

ever, could force prlcss below the price barely low enough to keep out 'oil 

competition. Since in fact coal is actually much cheaper than necessary 

to keep oil out of existing coal markct, we can.safely presume that cornpati- 

tion within the coal industry is indeed vigorous. 
' 

MR. FANARA: Any other questions? Yes, sir. 

MR. PEARSON: What do the distinguished representatives from the industry think 

the future for international exports will be? 

MRS. HOLMES: Very good. There are a couple of different markets. Do you want tn 

talk about this first? 

DR. GORDON: No. 

MRS. HOLMES: I guess that I'm pretty enthusiastic about the long-term future 

for international coal movements from the United States, especially move- 

ments from the eastern part of the country to Europe. 

I am not as enthusiastic, and I don't think the industry is as 

enthusiastic, about our export possibilities from the west coast. 

For example, because we're dealing there with very long, relatively 

low Btu coals, if you're talking powder river basin, and no matter where 

you're speaking, you're talking about very long hauls, whether it be rail 

or whether lit, be slurry. 

When you get into the slurry, you get int0.a host of political problems 

that sometimes seem almost unsolvable, I will tell you that there is a 



proposa'l on t h e  t a b l e  being considered by s e v e r a l  c o a l  companies and by 

t h e  Japanese d l e c t r i c  u t i l i t y  i ndus t ry  o r  t h e  ~ o r e a k  e l e c t r i c  u t i l i t y ,  

a t  l e a s t  before  Pa rk ' s  unfor tuna te  d e m ~ s e ,  t o  b u i l d  a  s l u r r y  

from t h e  Emory, Utah a r e a  ' t o  Ormond Beach, c a l i f  o rn i a .  

Cost-wise, i t  i s  l i k e ' w e  a r e  c o s t  compet i t ive.  But ,we haven ' t  solved 

t h e  water  problem by any means. 

With regard t n  steam c o d ,  s e v e r a l  t h ings  have happened' i n  t h e  l a s t  

s i x  months t o  g r e a t l y  improve i h e  out look f o r  t h e  European steam c o a l  

market,  a s  f a r  a s  t h e  Appalachian c o a l  producer is  concerned and probably 

a s  f a r  a s  t h e  I l l i n o i s  producer wi th  access  t o  r i v e r  t r a n s p o r t a t i o n  i s  

concerned. 

F i r s t  of a l l ,  we have a  s i t u a t i o n  whereby many European c o u n t r i e s  

have suddenly decided t h a t  they have t o  go t o  c o a l  and they a r e  a l l  decid- 

i ng  t h i s  a t  once. They a r e  a l l ' o u t  scrambling f o r  s u p p l i e s ,  which, of 

course,  i s  a  very good th ing  f o r  t h e  United S t a t e s  becauseawe a r e  i n  a  

p o s i t i o n ,  I b e l i e v e ,  t o  expand our  supply c a p a b i l i t y  t h e  f a s t e s t .  

We have t h e  most unused i d l e  capac i ty  l ay ing  around and i t  i s  fo r tu -  

n a t e l y  i n  a  f a i r l y  good s p o t ,  a s  f a r  a s  expor t  i s  concerned, because most 

of our unused c a p a c i t y ' i s  i n  t h e  Appalachian a r e a ' a n d  i n  Ohio, I l l i n o i s ,  

Indiana.  

Then we have t h e  d i f f e r e n c e  i n  sh ipping  charges and t h e  g r e a t l y  

increased  c h a r t e r ' p a r t y  r a t e s ,  which makes t h e  United S t a t e s  c o a l s  even 
. . 

a t ,  say ,  $35 a  ton ,  cheaper by soma $5 o r  $6 d o l i v e r e d  i n  Europe versus  

t h e  Aus t r a l i an  steam c o a l ,  f o r  example, o r  Western Canadian steam c o a l ,  

which has ,  f r ank ly ,  thrown q u i t e  a  b i t  of spo t  bus iness  t h i s  year .  

We are scheduled t o  s h i p  nut  more next  yea r  and i n  1981 than anybody 

would have f o r e c a s t  even 6 t o  8 months ago. Long term, we ' re  having more 
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i n t e r e s t  and a r e  experienci,ng much more i n t e r e s t  on t h e  p a r t  o f .  p o t e n t i a l  

European use r s .  

Long-term u s e r s . e i t h e r  want p a r t i a l  equ i ty ,  which is  understandable,  

I suppose, o r  they  a r e  w i l l i n g  t o  s i g n  anywhere from 10 t o  20 t o  30 year  

long-term c o n t r a c t s  t o  ensure  a  supply f o r  t h e i r  power p l a n t .  And, t hey ' r e  

w i l l i n g  t o  s i g n  t h e s e  c o n t r . a c t s  i n  t h e  next  year .  

I t h i n k  you're  going t o  s e e  a  r e a l  sudden boom i n  the  s i p n i n ~  of cen- 
1 

t r a c t s  f o r  d e l i v e r y ,  s t a r t i n g  i n  1983, 1984 and 1985, and even as f a r  away 

a s  1986, w i th in  t h e  next  s i x  months. 

The t h i r d  and f i n a l  f a c t o r  which, f r ank ly ,  has  pushed a  g r e a t  d e a l  

of i n t e r e s t  towardsthe U.S. i n  terms of steam coa l  is  t h e  f a c t  t h a t  t he  

c o a l  companies a r e  not  s ign ing  c o n t r a c t s  a s  r a p i d l y  a s  they were.. 

I n  f a c t ,  t h e y ' r e  n o t  even honoring some of t h e  c o n t r a c t s  t h a t  they 

have. This  also han been t h e  source of a goud d e a l  of s p o t  bus iness  f o r  

t h e  United S t a t e s .  

I n  p a r t i c u l a r ,  one con t r ac t  t h a t  I know d i d  come our way f o r  about 

1 .5 m i l l i o n ,  c l o s e  t o  2 m i l l i o n ,  t ons  of steam coa l  per  year  i s  a  no r the rn  

European country t h a t  w a s  about t o  s i g n  on t h e  do t t ed  l i n e  wi th  a  P o l i s h  

company. Very f r ank ly ,  they backed ou t  and they  had t o  come somewhere. 

So t h e y ' r e  coming here .  

A l l  put  t oge the r ,  we a r e  p r e t t y  o p t i m i s t i c  about the outlonk. f o r  ateam 

c o a l  exports .  But t h e r e  a r e  prablems. And, one of t h e  b igges t  problems, 

of course ,  i s  our t r a n s p o r t a t i o n  network and our  p o r t  s t r u c t u r e  on the  e a s t  

coas t .  That has t o  be  improved be fo re  t h e  f u l l  p o t e n t i a l  t h a t  i s  t h e r e  

'can be r e a l i z e d .  - 



MR. FANARA: Thank you. I ' m  a f r a i d  our  t ime has  run  o u t .  I would l i k e  t o  

thank our  d i s c u s s a n t s ,  D r .  Gordon and Plrs. Holmes, and our speakers ,  M s .  

Pau l1  and J e r r y .  

We'll break f o r  co f f ee  now and I ' m  s u r e  they w i l l  be .w i l l i ng  t o  

e n t e r t a i n  any ques t i ons  you might. have. . . 

(Whereupon, a t  10 : 30 a.m. , the con£ erence  ended. ) 

. . . . 

. , . *  
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DR. ALT: I welcome you to the second day of the symposium to critique--or 

perhaps we should use .the word review--the Energy ~dministration' s 1978, 

Annua 1 R~sxLt_9-C-~-~g.r_ess. 

I also want to thank you for attending this session instead of a 

symposium downstairs with the more alluring title, Sex Crimes Investigations. 

In this session, we address a topic that is receiving considerable 

attention in the news and everyday conversation: nuclear power. Currently, 

there is some controversy surrounding the future of nuclear power. For 

example, how has Three Mile Island affected the future of nuclear power? 

Will the Nuclear ~egulatory Commission impose moratoriums on licensing 

nuclear power plants? What is the impact of the much heralded Kemeny report? 

Also, what is the overall effect on past and future EIA nuclear energy sup-' 

ply and demand forecasts? Now, let us review section 12 of the ARC report, 

which ran from pagm 7.n? to 223. 

With that, I would like to introduce our first EIA speaker, who i s  

Dr. Gene Clark. Gene is Director of the Nuclear Energy Analysis l l i v i e i o a  

of EIA. 

Gene? 

DR. CLARK: Well, it is a big year for nuclear, as you might guess. And, the 

information that was developed for the report to Congress, which hopefully 

many of you have copies of, was really developed before Three Mile Island. 

Thus, the entire set of projections is premised on the absence of this 

event, or at least the noncognizance of it. This fact needs t o  be taken 

into accouliC wl~en you are considering the resuits in the published volume. 

I would like to proceed this morning by discussing the development of the 

report as we see it inside the Nuclear Energy Analysis Division. Mainly, 



t h e r e  a r e  two a spec t s :  nuc lear  power capac i ty  a v a i l a b i l i t y  and nuc lear  

f u e l  aspec ts .  

I th ink  some of t h e  i n t e r e s t i n g  ques t ions  we might .address  have t o  do 

wi th  t h e  impact of Three Mile I s l a n d  i n  l i g h t  of t h ings  t h a t  a r e  occurr ing  

today . Also, how do we s e e  the  long term? So I th ink  those two a spec t s ,  
I 

t h e  two ends of t h e  t r a n s i t i o n  from post-Three Mile I s l and  t o  t h e  long term, 

a r e  important t o  cons ider .  

With t h i s ,  I would l i k e  t o  t u r n  over  t h e  d i scuss ion  of t h e  nuc lear  power 

p r o j e c t i o n s  t o  Andrew Reynolds, s i t t i n g . o n  my r i g h t .  Andrew i s  t h e  ch ief  

nuc lea r  power a n a l y s t  i n  our  Div is ion ,  and has been involved i n  t hese  a c t i v i -  

t i e s  s i n c e  1 9 7 4 ,  I b e l i e v e ,  or t h e  beginning of 1975, Andy w i l l  d i s cuss  

t h e  nuc lear  power f o r e c a s t s .  I w i l l  fo l low up wi th  a d i scuss ion  of t he  nuc lea r  . 

f u e l  a spec t s ,  Then we w i l l  t u r n  the  program back t o  t h e  C r i t i q u e .  

b 
MR. REYNOLDS: You know, i f  he c a n ' t  remember when I came on, then I have probably 

been around too  long. Maybe both of u s  have been. 

We a r e  going t o  use a p r o j e c t o r  h e r e  because i t  does a s s i s t  i n  going 

through t h i s  quickly.  We do have a l i m i t e d  amount of t ime, b u t  b a s i c a l l y  I 

th ink  t h a t  as a ma t t e r  of explana t ion ,  our  o f f i c e  i s  under t h e  Of f i ce  of 

Energy Source Analysis  i n  t he  EIA. There a r e  t h r e e  d i v i s i o n s  under t h i s  par- 

t i c u l a r  o f f i c e .  

We a r e  t h e  d i v i s i o n  of Nuclear Energy Analysis.  There is  -also a Div is ion  

of O i l  and Gas Analysis ,  and a Divison of Coal and E l e c t r i c i t y  Analysis .  So 

from t h e s e  t h r e e  s t r u c t u r e d  o f f i c e s ,  we provide t h e  e s t ima te s  of t he  pa r t i cu -  

l a r  resources  a s soc i a t ed  w i t h  those  f u e l s  t o  t he  midrange modelers and t h e  

long-range modelers. A s  a mat te r  of course,  we have i n  our  smal l  s t a f f ,  which 

has f o r t u n a t e l y  been toge ther  f o r  ssme t i m e ,  a technique of approach which we 

l i k e  t o  c a l l  t h e  "pipel ine" ana lys i s .  
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It (the pipeline analysis) is unique in the sense that nuclear power, 

with rather long lead time for licensing and construction, is amenable to 

search and confirmation through the available information record. The 

Nuclear Regulatory Commission of course is very good in this regard. It 

keeps a continuing record of events for the operating plants, as well as the 

units that are under construction. 
\ 

You may be familiar with tha.lr dacunont aystalu. Ie is called the ~ord's 

'system. The gray book is their operating record, and the yellow book repre- 

sents their progress report on the construction of units. In gning through 

this discussion, we will all understand that the Nuclear Regulatory Commis- 

sion provides us with a very good resource as such, a public resource. 

Our work goes into finer detail because we look at past history to 

attempt to determine some sort of trend in construction. We statistically 

analyze the track record of units that haveobeen constructe-d f r , o ~  the time 

at which we first tracked the information for constructing units, which was 

approximately 1974, forward. And, with these statisti.ca1 ovoluaeions and 

tho dcviat i i iuv  abouc the means. of these statistical evaluations, we perform 

a pipeline analysis on the existing units. In so doing, we provide a range 

of potential capacity for the future. 

Naturally, this is limited as tjme goeo on because you move out of the 

timeframe in which this pipeline analysis really is applicable. With that, 

1 wil.1 turn on the slid@ projector and we will start with a consideration 

of the various assumptions that we use. 

As you see here, we start of course at the very top. We have a ullit-by- 

unit data bas'e into which we introduce estimates of the construction lead 

time through the application of a commercial operation data base. Essentially, 

our lead time assumptions are structured into three basic categories. 



One would be the licensing period. ~he!%econd would be the' construc- 

tion period. And, the third would be the power ascension,period,'the' time 
b 

after which fuel is loaded and the unit passes through'power testing and 

achieves commercial  operation. 

As I said, there is a continuing evaluation to determine how history 

is telling us progress is made in construction. And with these assumptions, 

we move forward into time with the existing pipeline of constructing units. 

The construction status and duration, as it is notbd there, and the 

licensing status and duration are all factors that go into that methodology. 

Once we set the entire universe of plants on this rather objective statis- 

tical analysis, we then have to consider the individual utilitI.6~ construct- 

ing the units. This is important because you have possible financial con- 

straints for certain utilities. And, naturally, demand has been probably as 

large a factor in the past for delaying nuclear units (as well as large coal 

units)--the actual deterioration of demand forecast for the future. 

We have found over the years that these two factors are really on par 

with each other. They both have very extensive impact on the delay, or even 

the cancellation of major projects in the'utility field. Recently, we have 

received a contractor's draft reportB through the Nuclear Power Develupment 

Office of Energy Technologies in the Department to assess the major reasons 

for delay or cancellation of nuclear units. 

We were somewhat interested to find that their conclusions point to 

financial constraints and demand decline in the generating requirements as 

the major factors in recent years for delay and cancellation of nuclear 

units. We were somewhat surprised because there has been a lot of criticism 

directed to the undetermined position 'of the administration, for instance, 



the fuel cycle uncertainties, and intervention as other major contributing 

sources to delay. But, in fact, the study somewhat vindicates the notion 

that financial >onstraints and demand forecast decline have been the major 

contributors to delay. 
, . 

Of course, cost competition with coal-fired generation is a part of the 

modeling structure that we introduce into the midrange model. And, basically, , , 

you have the need to consider the capacity, as you see it there, in a pipe- 
. , 

line fashion. But, the major point is that we divide capacity in the United 

States over the 10 regions to which it is applicable. This, of course, 
. . 

affords a.more careful consideration of the cost competition between generat- 

ing systems. 
,,.-, , 

Tt offers the very important notion that cqrtain regions,will just not 

opt for nuclear power because it doesn't really compete with indigenous 

resouxc,es. For instance, in region 8, the mountain states, Great Plains 

states, there i s  no n11rl.ear enpacity ki the pipeline. That is a very 

important consideration. 

Ao you move east from that position into region 7, Kansao, Nebraska, 

Arkansas, Missouri (I suppose it is), 'Iowa and Missouri, you have a very small 

pipeline of nuclear capacity. There are approximately four units there. , 

The Southwest is a marginal region as well'. Lignite.and minemouth coal 

plants are competitive there. 

As you move toward the East, the situation changoe, Region 5 io che 

historic bastion of nucllear generation with the Chicago-Commonwealth Edisoa 

Company. 

In the North Atlantic, we have a very important position for nuclear to 

assist us with, and that is to remove region 1, New England, from base-load, 

oil-fired plants. As you all know, New England has its particular problems. 



I 

New York is a s t a t e  where we have seen t h e  nuc lear  program v i r t u a l l y  cease 

t o  e x i s t  f o r  t h e  f u t u r e  due t o  t h e  p a r t i c u l a r  po l i cy  of 'the governor and 

3 .  

h i s  energy o f f i c e  t he re .  

~ e ~ i d n  3 i s  reg ion  where coa l  and nuc lea r  compete r a t h e r  r e a d i l y .  

Region 4 has  always been seemingly a  pro-nuclear a r e a  and has employed 
. . - 

a g r e a t  d e a l  of capac i ty .  It has t h e  l a r g e s t  p i p e l i n e ,  f o r '  i n s t ance ,  ' i n  t h e  

na t ion  a t  t h e  p re sen t  time. The TVA i s  included i n  reg ion  '4.  
. . 

Region 9 i s  Cal iForn ia ,  and t h e r e  nuc lea r  a l s o  has its' r o l e  t o  play.' 
' 

But, a s  we a r e  ' a l l '  we l l  aware, ~ i l i f o r n i a  seems t o  hake e l imina ted  i t s e l f  

from t h e  mix 'a t  t h e  p re sen t  time a s  wel l .  

The Northwest i s  dominated by ' the  coni t rbc t i 'on  p i p e l i n e  f o r  t h e  Wash- 

i ng ton  Pub l i c  Power supply system, a  d i s t r i b u t i o n  u t i l i t y ,  pub l i c  ' u t i l i t y  

which had no genera t ing  capac i ty  of i t s  own and i s  now i n  t h e  process '  of 

bu i ld ing  f i v e  l a r g e  nuc lea r  u n i t s ,  and thereby en te r ing  t h e  world of prime 

movers. Thus, a s  hydro-capacity i s  exhausted, nuc lea r  becomes t h e  base 

load system of choice. 

I am going t o  b,ack\up, because t h i s  i s  a  graphic  r e p r e s e n t a t i o n  of 

t he  c u r r e n t  p i p e l i n e ,  as we considered i t  f o r  t h i s  y e a r ' s  annual r e p o r t .  

You w i l l  s e e - t h a t  t h e r e  i s  a s e c t i o n  t h e r e  which we have d iv ided  between the  

ope ra t ing  reactoirs and thuse author iacd  for cons t ruc t ion .  This i s  important ,  

because, a s  you look a t  t h e  u n i t s  wi th  const 'ruction permi ts ,  you have 

s e v e r a l ,  i n  f a c t ,  numerous u n i t s ,  t h a t  have shown no progress  i n  construc- 

t i o n  s i n c e  t h e i r  permit w a s  a c t u a l l y  awarded. We have t o  cons ider  those  

u n i t s  i n  a  much d i f f e r e n t  f a sh ion  from those  u n i t s  which have shown s ig -  

n i f i c a n t  cons t ruc t ion  progress .  

A s  a  s p e c i f i c  i n s t ance ,  i n  l as t  y e a r ' s  f o r e c a s t ,  o r  t h i s  y e a r ' s  fore-  

c a s t ,  I should say, t h e  u n i t s  au thor ized  f o r  cons t ruc t ion ,  bu t  coming abdve 

t h e  under-construct ion l i n e ,  a r e  u n i t s  t h a t  we would ' s i m p l y  p l ace  i n  a 



d e f e r r a b l e  ca t egory  i n  ou r  b u i l t  l i m i t  s t r u c t u r e .  1f t h e  model s h o u l d  s o  

op t  f o r  o t h e r  capac i ty  as economically s u p e r i o r ,  those  uni t s .would  be con- 

s i d e r e d  de layable .  This  i s  where r e a l l y  t he  f l e x i b i l i t y  i n  our  near-term 
. . 

p i p e l i n e  comes. 

A s  we move out  f u r t h e r  i n t o  t h e  f u t u r e ,  t h e  a lgor i thms,  t h e  d a t a  i n  

t h e  l i c e n s i n g  and cons t ruc t ion  sequence t h a t  we perform, in t roduces  ' t h e  

u n i t s  t h a t  ere i n  l i s ena ln8  and an CJ.PIIP~, And, i n  oequcntful  Pashion, W e  

i n t roduce  these  u n i t s  i n t o  the  p o s s i b l e  supply mix, The r e s u l t s  f o r  domestic 

nuc lea r  power he re  a r e  shown fer  t h e  aeries C, whtah i s  ealled our  Mid- 

Supply, Mid-Demand case.  It is  t h e  s e r i e s  most s p e c i f i c a l l y  d e t a i l e d  i n  our 

chap te r  of t ho  r e p o r t .  You see tha t  what you are t a l k i n g  about ,  i n  terms 
. . 

of i n s t a l l e d  capac i ty ,  i s  t'he bottom row. We s e e  a  s i g n i f i c e n t  i nc rease  i n  

i n s t a l l e d  capac i ty  through 1985, over a  double b a s e l i n e  yea r ,  1977, This  i s  

due t o  t h e  f a c t  t h a t  a  g r e a t  po r t ion  of t h e  cons t ruc t ion  p i p e l i n e  is i n  

advanced s t a g e s ,  and w e  a n t i c i p a t e  t h a t  t h e  r ange ' ac tua l ly  was 102 t o  118 

g igawa t t s  f o r  year-end 1985 commercial opera t ion .  One hundred fou r t een  

g igawat t s  proved t o  be our  bes t  e s t ima te  of t h e  mid-case f o r  t h a t  year .  By 
. .. 

1990, we saw t h e  i n c r e a s e  t o  152 which represented  e s s e n t i a l l y  second o r  

t h i r d  u n i t s  a t  m u l t i p l e  s i t e s ,  and i n  some cases ,  f i r s t  u n i t s  a t  o t h e r s .  

The year  1995 e s s e n t i a l l y  r ep re sen t s  an exhaust ion of t h e  c u r r e n t  p i p e l i n e  

as you s a w  i t  on t h e  l a s t  graph. I n  a d d i t i o n ,  approximately s i x  new r e a c t o r  

o r d e r s  should occur over the next  Lour years .  This  came p r imar i ly  as a  

r e s u l t  of looking i n t o  t h e  model r e s u l t s  on a r eg iona l  b a s i s  and s e e i n g  t h a t  

a  requirement fo; baseload demand would s o  d i c t a t e  t h e  order ing  qf new knits, 

o r  j u s t i f y ,  l e t  us s ay ,  t h e  o rde r ing  of '  new u n i t s .  So i n  some wayg, we 

s p e c u l a t e  on t h a t  p a r t i c u l a r  movement. However, demand would warrant  such 



orde r s  and t h a t  was our p a r t i c u l a r  e s t ima te  f o r  1995 i n  t h e  annual 

r epo r t .  
\ 

A s  ~ r ' .  Clark poin ted  o u t ,  t h e  1995 end p o i n t  i s  e s s e n t i a l l y  where 

t h e  mid-range model s t o p s  and t h e  long-range model t akes  over.  We have a  

very s i g n i f i c a n t  growth occurr ing  i n  f i s s i o n  capac i ty  a f t e r  1995 a s  t h e  

long-range model begins t o  deploy nuc lea r  and e l e c t r i c i t y  vigorously.  

I n  t h e  s e s s i o n  yes te rday ,  D r .  Pearson pointed ou t  t h a t  i t  was e s s e n t i a l l y  

an e l e c t r i f i e d  world t h a t  wewere  t a l k i n g  about ,  and c o a l  and nuc lea r  s h a r e  

t h e  long-term burden. 

A f t e r  1995, of course,  we move out  v i r t u a l l y  unconstrained,  because 

cu r r en t  problems tha towe  c i t e  i n  t h e  near  term o r  t h e  midterm; a s  w e l l  a s  

t h e  p i p e l i n e  a n a l y s i s ,  a r e  l e s s  app l i cab le ,  So, e s s e n t i a l l y  nuc lea r  would 

be competing economically and, a s  i t  does compete very  favorably  economically, 

i t  deploys very quick ly  a f t e r  1995, 

We would cons ider  t h a t  ' t r a j e c t o r y  a t  2020, accordingly,  a's t h e  h ighe r  

bound o r  h igher  p o t e n t i a l  f o r  nuc lea r  capac i ty ,  because a f t e r  2000 i t  por-' 

tends approximately a  20- t o  22-gigawatt-per-year deployment r a t e ,  wh ich . i s  
1 +. ( 

indeed vigorous. We o f f e r  some comparison t o  t h e  midterm f o r e c a s t s  i n  o rde r  

t o  givc t h e  r eade r  some f e e l i n g  about our  f o r e c a s t s  and how they  compare t o  

l a s t  year  and t o  t h e  most cu r r en t  information coming from o t h e r  noted resources .  

I t h i n k  tfie most i n t e r e s t i n g  numbers t o  compare t o  he re  would be  t h e  very  

bottom ones which come from t h e  r e a c t o r  manufacturers themselves.  We a r e  

gene ra l ly  i n  touch wi th  t h e s e  people,  and they  wi th  us. We have found , t h a t  

from time t o  t ime, they f e e l  we a r e  p e s s i m i s t i c ,  and w e  f e e l  they  a r e  optimis- 

t i c ,  and v i c e  versa .  We th ink  t h a t  t h i s  yea r ,  a t  1990, w e  a r e  a l l  coming 

i n t o  a  range t h a t  i s  probably r e f l e c t i v e  of a c t u a l  p o t e n t i a l ,  a l l  t h ings  

considered,  



But, we have t o  p o i n t  ou t  t h a t  s i n c e  t h a t  time, even t s  have changed 

s i n c e  t h e  t ime t h a t  t h e  assumptions f o r  t h e  model were a c t u a l l y  closed.  

That was t h e  p o i n t  t o  which D r .  C lark  a l luded  e a r l i e r .  

This  is, of course ,  t h e  f u t u r e  t h a t  we p r e d i c t  o r  e s t ima te  i n  t h e  

annual  r e p o r t  g raph ica l ly  por t rayed .  By 2020, nuc lea r  i s  v i r t u a l l y  generat-  

i n g  h a l f  of t h e  n a t i o n ' s  e l e c t r i c i t y .  That,  of course,  is  coming i n  essen- 

t i a l l y  a p e r f e c t  modeling world, unconstrained.  

Now we would l i k e  t o  po in t  o u t ,  and t h i s  a l s o  occurs  or is  w r i t t e n  

i n t o  t h e  chap te r ,  t h a t  t h e s e  p o i n t s  a r e  mn-t important  i n  olir minds for a 

renewed r ap id  r a t e  of nuc lea r  deployment implied by t h e  l a t e  midterm and 

chen t h e  long-range £o recas t s .  The f i r s t  would t ake  back i n t o  t h e  b a s i c  

assumptions t h a t  we cons ider  t h a t  c e n t r a l  base-load e l e c t r i c i t y  demand i n  

t h e  post-1990 t imes per iod  i s  fo r seen  t o  grow appreciably.  

The f i n a n c i a l  concerns and c o n s t r a i n t s  of t h e  u t i l i t i e s  a r e  mi t iga ted  

o r  a t  l e a s t  somewhat a l l e v i a t e d .  W e  b e l i e v e  t h a t  comes as a dua l  problem, 

bo th  from t h e  r e g u l a t o r y  s i d e  and w i t h i n  t h e  u t i l i t y  management i t s e l f .  But, 

b a s i c a l l y ,  w e  look t o  t he  r a t e  s t r u c t u r e ,  t h e  r egu la to ry  l a g ,  a s  t he  lead  

problem. I b e l i e v e  t h e  consu l t an t  t h a t  j .us t  f i n i s h e d  t h e  aforementioned 

r e p o r t  w i l l  probably conclude t h a t  r egu la to ry  l a g  is  t h e  major problem f o r  

t h e  nea r  term. We have t o  go t o  more progress ive  r a t e  s t r u c t u r e s ,  ones t h a t  

w i l l  h e l p  r e l i e v e  t h e s e  cash-flow problems and g e t  u t i l i t i e s  s t a r t i n g  aga in ,  

namely, l i q u i d  and a t t r a c t i v e .  

The t h i r d  p o i n t  i s  c l e a r ,  and t h a t  i s  t h a t , f h e  problems faroraurr for 

t h e  f u t u r e  a r e  mi t iga t ed ,  s o  t h a t  u t i l i t i e s  s e e  nuc lear  a s  a d e s i r a b l e  system 

f o r  f u t u r e  baseload s e r v i c e  o r  replacement f o r  c o a l  systems, Fuel  cyc l e  uncer- 

t a i n t i e s  seem t o  be l e s s  a problem, because a s  demand decreases ,  and i t  has 

over  t h e  l a s t  few y e a r s ,  uranium a v a i l a b i l i t y  is  l e s s  of a problem. There 
. . 

a r e  o t h e r  problems of uranium a v a i l a b i l i t y  t h a t  D r .  Clark w i l l  d i s cuss .  



Particularly of concern now is that the low-level waste facilities 

of the nation are all closed. We can't even ship low-level medical waste 

.at the present time. We also feel that the environmental problems of burn- 

ing the quantities o,f coal that our models would indicate are required in 

the long term will be,compelling in the future. We would hope that, as 

we move through this moratorium mentality period, people keep this in mind, 

particularly on Capitol. Hill. 

We don't want to eliminate the option necessarily without some careful 

scrutiny of the alternatives. And, coal is certainly problematic because 

of its particular environmental impact and transportation problems. Of 

- course, in a nation of our type, an open society with public debate, the 

a complete public acceptance of nuclear power would be at the heart of a 

renewed deployment rate, a vigorous deployment rate in'the future. As Dr. 

Clark pointed out, because the assumptions were closedin approximately . ' 

January of 1979 and presented to the modelers for the production of the 

forecasts, we did not benefit from approximately nine months of informa- 

tion, through September, which we can offer to you now. This information 

from the utilities would be reflective both of construction, program 

.slippage that was occurring continuously and, at the same t'ime, probably 

is indicative'of some reaction to the Three Mile Island accident. 

This is really an important graphic representation again of the cur- 

rent pipeline. That is, the pipeline as of about September. The small 

beaded line is what we would now call firm capacity. This breaks into the 

construction permit category of reactors. It represents those units for 

which we believe construction is so far committed, there is no point of 

return. We have been somewhat shaken recently by announcements, for 

instance, from the VEPCO people on the North Anna site. ' We also believed 



'. 

that North Anna 3 and 4 units' were somewhat so£ t, but we didn't 'anticipate 

that they would consider conversion to coal: I think that there might be 

a little more than just a technical consideration at the heart of that 

announcement. They probably want to shock people and motivate thought in 

other directions. 

But we must say that when giants such as Commonwealth Edison remove 

2,000 workers from a construction site where two units are about 50 percent 

complete, we are a Little cnn.c.erned, because final decisions in the state 
I 

utility Commission have denied the.proper, or the necessary capital to keep 
. . 

those projects moving for the Commonwealth system. 

Similarly, the Duke Power Company, which in the South Atlantic has 

represented to us a utility confident of its construction plans, has , . 

similarly delayed its construction on many of its nuclear units. With that 

all in consideration, we have laid out for you here a comparative forecast 

range set  for the midterm time frame. As you see in the .a.nnual report, you 

have a particular change at the 1990 milestone, given out current information, 

or mil: updat~d infdrrnativu s.Lnce Jaiiiiary. - 

By 1995 we are showing approximately a 30-gigawatt shift out of those 

numbers predicted in the .annual report. That is unfortunate, ,because'if all 

things are equal in the report, this implies that we are going to burn even 

more coal. At 1995 in the series C, I believe we are close to 1.4 billion 

tons to utility burn, 2 bil1.fnn torrs total productlun iri rhe United States. 

This is something to consider. We believe that .the updated nuclear numbers 

are rather reflective of reality at this point, although I would remind you 

that these new ranges have not been tested in the total demand-supply 

' analysis mode.1. They are probably representative of the supply potential 
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which we will introduce into the model for next ~ear's,qnnual r.eport 

runs. 

I would just like to say one further thing, because people have talked 

about it. We performed in our sensitivites for nuclear power in this year's 

annual report a condition of moratorium which we thought was necessary, 

because of the climate on the Hill, even before Three Mile Island. As a 

. matter.of record, which is important, this is shown on page 220, Table 12.6. 

,,',sThis is a rather useful table be believe, because you see the,series C mid- 
\ 

case results for important parameters or important output, I should say, 

presented and compared to the various seneitivities. 

The moratorium case represented a very important aasumption, We said 

that:, by January 1 of 1980, units that had not passed the milestone in con- 

struction where the reactor foundation had been poured, that is excavation 

had been significantly completed, didn't make it into the forecast. So we 

were calling that condition a construction moratorium. 

As you see, we had a result that, by 1995,. nuclear power was reduced 
. . 

to 137 firm gigawatts of capacity. It's interesting to note,that the 

rlrcLri~i tygenerat ionwoo only slightly decreased, but coal demand increased 

some 120 million tons and residual oil about 50,000 barrels. Because in 

. the midterm we have an econometric decision operating, an investment decision 

between the competitive capacities of electrical generation, when nuclear is 

constrained, coal capacity.is going to take up all the slack and, rather 

than operate existing oil plants, the mo'del would say it is more economic 

to build new coal capacity. However, the model does not necessarily consider 

the financial constraints of building that n&w coal capacity. And we 

introduce that caveat into the discussion. But I wanted to point out that 



we d id  a l ready  t e s q  t h i s  reduced condi t ion  t o  nuc lea r ,  and I t h i n k  i t  may 

be a s  r e p r e s e n t a t i v e  a s  anything done t o  d a t e  i f ,  i n  f a c t ,  we s e e  a 

moratorium coming down from t h e  ~ d a l l  o r  Hart  cont ingencies  on the  H i l l .  

With t h a t ,  I w i l l  t u r n  over t h e  d i scuss ion  t o  D r .  Clark. Then we can 

e n t e r t a i n  ques t ions  a f te rwards .  
, 

DR. C-: Given an assumed schedule f o r  i n s t a l l i n g  nuc lea r  power p l a n t s ,  one 

can thkn  go forward, aompute what would be the nuclear f u e l  requirements 

t o  support. such a program and work through cu t h e  supply s i d e .  

It t u r n s  out  t h a t  t h e  l e v e l  of i n s t a l l e d  nuc lea r  capac i ty  i e  no t  t h e  

only  parameter t h a t  needs t o  be considered i n  computing t h e  f u e l  require-  

ments. There a r e  s e v e r a l  o t h e r  s e t s  of assi~mptions t h a t  onc hae t o  considei-, 

a s  shown on t h i s  s l i d e .  

The column l abe l ed  "Foreign" w i l l  no t  be d iscussed  today because we a r e  

n o t  d i scuss ing  t h e  i n t e r n a t i o n a l  a s p e c t s  of t h e  f o r e c a s t s  i n  t h i s  s e s s ion .  

I f  you focus your a t t e n t i o n  on t h e  middle column, t h e  one l abe l ed  

"Domestic," you can s e e  t h e  types  of parameters t h a t  have t o  be considered,  

The nuc lea r -  power growth i s  one s e t '  of assumptions. The mix of genera t ing  

types  i s  another  f a c t o r  t o  be considered.  For t h e  United S t a t e s ,  t h i s  i s  

a f a i r l y  easy cons ide ra t ion  because we r e a l l y  only have two types.  They 

a r e  both l igh t -water  r e a c t o r s  o r  LWRs, a s  i nd ica t ed  on t h e  s l i d e .  So t h a t  

makes our  job f a i r l y  easy f o r  t h e  domecbtic s i d e .  

A, t h i r d  pssametcr ,chat ha8 t o  be eontlldered i s  what w e  c a l l  t h e  power 

p l a n t  capac i ty  f a c t o r ,  t h a t  is ,  what f r a c t i o n  of t h e  f u l l  capac i ty  would be 

r e a l i z e d  i n  a c t u a l  opera t ion .  

I Another parameter is t h e  e f f i c i e n c y  of u t i l i z i n g  the  f u e l .  This  para- 

meter inc ludes  such th ings  a s  t h e  thermal e f f i c i e n c y  of t h e  plant--the r a t i o  



, . 
.of conver t ing  hea t  i n t o  e l e c t r i c i t y ,  Also incorpora ted  i s  t h e  measure of 

f u e l  performance. That is ,  how much energy is  e x t r a c t e d  from a  g iven  f u e l  

element compared t o  i t s  design parameters .  

Another op t ion  t h a t  we don ' t  cons ider  f o r  t h e  United S t a t e s  i s  repro-  

ce s s ing  and r ecyc l ing  of usab le  m a t e r i a l s  from t h e  d i scharged  f u e l .  

The l a s t  parameter shown i s  an i n d i c a t i o n  of t h e  ope ra t i ng  mode of 

t h e  enrichment p l a n t s .  I n  o t h e r  words, t h e r e  is  a  parameter c a l l e d  t h e  

t a i l s  assay  t h a t  e s s e n t i a l l y  determines t h e '  r a t i o  of uranium t h a t  has  t o  

be mined. t o  t h e  enr iched  uranium t h a t  goes i n t o  t h e  power p l a n t .  

The f u e l  cyc l e  c o s t  assumptions t h a t , c o m p r i s e  t h e  t o t a l  f u e l  c o s t s  

a r e  shown i n  Table  12.5 of t h e  r e p o r t .  I d o n l t . h a v e  a  s l i d e  t h a t  shows 

t h i s ,  bu t  t h e r e  i s  a  breakout  i n  t h a t  t a b l e  according t o  t h e  f r a c t i o n  of 

t h e  f u e l  c o s t  ( a s  t h e  u t i l i t y  burns t h e  f u e l )  due t o  t h e  p r i c e  of uranium, 

t he  p r i c e  of enrichinent s e r v i c e s ,  t h e  p r i c e  of f a b r i c a t i n g  f u e l  e lements ,  

and t h e  p r i c e  of waste d i sposa l .  

I n  gene ra l ,  we f i n d  t h a t  t h e  most important  element of t h i s  p r i c e  i s  

t h e  p r i c e  of uranium. 1t' comprises about one-half of  t h e  c o s t  of t h e  

nuc l ea r  f u e l  t o  t h e  u t i l i t i e s .  

For every th ing  except  t he  p r i c e  of uranium a s  mined and mi l l ed ,  w e  

gene ra l l y  asgume some l e v e l  of p r i c e s  t h a t  is  c o n s i s t e n t  i n  cons t an t  c o l l a r s ,  

t h a t  is ,  a  p r i c e  t h a t  goes up a t  t h e  gene ra l  r a t e  of i n f l a t i o n .  We d i d  some 

v a r i a t i o n s  f o r  t h e  r e p o r t  t o  Congress, though. There i s  a  low-supply, a ,  

mjd-supply, and a high-supply case.  We have v a r i e d  t h e  waste  d i s p o s a l  

charges  and enrichment charges  on a  lower o r  h ighe r  s i d e ,  about t h e  mid- 

case.  The same types  of  v a r i a t i o n s  were made f o r  t h e  uranium supply. 

Since uranium i s  t h e  most important  a spec t  from t h e  s tandpoin t  of i t s  

con t r ibu t ion  t o  t h e  c o s t  and s i n c e  uranium is  r e a l l y  t h e  major component 11 



that is in the hands of the private industry, rather than under direct 
I 

government control (in contrast to enrichment and waste disposal), we con- 

centrate a lot of attention on the uranium aspects. 

Our methodology for modeling the uranium market in the United States 

is shown in this slide. There doesn't appear to be any input or output any- 

where, but there is. The input point is shown on the left-hand side in the 

middle and 1s labeled "Demand Expectations." Essentially, it's a modeling 

framework that i e  forward-looking, in that it models the decisions people 

make based on expectations of future events. So the model would coneider, 

for example, the demand for uranium baaed on some level of forecasts. That 

level. of demand drives two types of activities. It drives exploration 

activities, shown by the box right above the demand expectations box. 

Further, exploration eff,orts are carried out on some assumed leyel of 

undiscovered resources. 

If you are moving to the top right across the box, the result of the 

exploration activities are additions to reserves--known reserves of uranium. 

This process is simulated on a. year-by-ye.ar basis. The "reserves-under- 

evaluation'' box, as you are moving over to the development phrase, implies 

that the development-depends on the spectrum of reservpR ~ ~ n d e r  evaluation 

measured against the expectation of prices, which is the bgx in the center. 

The price expectations are initialized, using contracts that are in 

place today, at rhe beginning year of the simulation. Then some indication 

of what you think the price movement has been in the past for new contracts 

is simulated. If reserves being evaluated look favorahS..e from the standpoint 

of the expected price, then development is carried out each year, and this 

development activity, ae you see on the far right, eventually winds up as 

new production capability for uranium mining and milling. 
. . 



p 

At the very bottom ("uranium supply' contracts"),uranium supply con- 

tracts are signed on the basis of what production capability in place is 

imminent and the demand expectation on the left-hand side. Price is con- 

trolled by measuring, over some time span into the future, the ratio of the 

demand expectation that is not under contract (who is actively out in the 
0 .  

market looking for uranium) and is balanced'against the production capa- 

bility that is not committed to the contracted services. These are the 

actor8 in the market place. These supply-demand pressures cause the' price 

to go up.or down, depending on whether the supply is in excess of demand, 

or vice versa. 
... . 

The next slide shows, as an example, the kinds of interactions you 

receive from this model. Prices are shown on the top scale, and quantities 
. ' 

on the bottom scale. There are two types of prices in the model. The dots 

on the top are what we call the market price--the price for new contracts 

signed in the year indicated on the x-axis. The. ather price, which i$ the 

solid line, is the average price as delivered to the electric utilities. 

So that represents a weighting of. contracts that have been signed prior to 

the year of delivery. 

On the bottom, the open circles are the inventory levels at the end 

of the year in question. The solid line on the bottom is the curve of the 

demand for uranium as a,function of time, and.the solid line with the 

- circles is the.domestic production capability. Imports and exports are also 

shown on the bottom:- Import levels are the dashed line on the bottomsand 

export levels are the shaded areas. 

This is an interesting graph because it shows the kind of interactions 

that can occur in this kind of modeling framework. For example, consider 



the market price, as you see the dots on the top. Because of the excess of 

supply over demand in the bottom graph, the market price starts to decline 

throughout the early period. But, as the supply and demand come into 

balance about the mid-19808, you see a swing upward in the price for new 

contracts, or the market price. ~ l t h o u ~ h  the price is beginning to swing 

upward, it takes time to develop the properties (supply) to respond to that 

price. So thc production capacity, as you see in the bottom curve, does 

not respond immediately. This delay maintains upward pressure on the 

. price, although the utilities. as you see from the. inventory line on the 

bottom, can draw down on inventories in order to match the shortfall. There 

is a bump on the quantities on the bottom at about 1995, which represents 

the response of the producers to the bump on the market price about 1990, on 

the upper .slide. 

In summary, this discussion..illustrates the kinds of interactions that 
. .  . * 

could occur--the dynamics of the marketplace. 

What about the results? I will now show some of the slides from the 

report to Congress. We will focus here on the uranium requirements rather 

than enrichment requirements, but I will refer you to the proper figures in 

the text for enrichment. This slide shows, for both the domestic and 

foreign cases, that the series C uranium requirements, both from the his- 
I 

torical perspective and from forecaets, continues an upward'trend. The 

LWXL slide ohows the same kind of inforn~atlon, but out to a longer term, 

 out to 2020. So it takes into account both the midterm modeling and the 
\ 

long-term modeling framework. 

An interesting aspect of this graph is the break in the demand require- 

ments for uranium at about the year 2000, which represents this transition 



from the constrained midterm to relatively unconstrained long term, 

although you can'find in the solid area on the bottom that part of the 

pipeline'that Mr. Reynolds referred to that is under construction and 
n 

past the point of no return.. 

Those factors shown by Mr. ~eynolds on his last slide would have to 

be addressed in order for anything above that line to really come about. 

The enrichment aspects are addressed in Figure 12.6;page 215 of the 

annual 'teport. The spent fuel, or nuclear waste component is addressed 
I 

in Figure 12.7, page 216. We also carry out sensitivity analyses. In other 

words, how sensitive are our.results to these various assumptions that were 

shown earlier? These sensitivities are shown in Figure 12.9. 

Figure 12.9 shows sensitivities of the uranium, enrichment, and one 

component of the waste storage problem (the requirement for away-from- 

reactor spent fuel storage). It depends on which particular parameter you 

are looking at as to what the most sensitive input is. 

Now again, for discussion on the uranium aspects' (Series C), this 

curve shows prices and quantities for the particular condition, both its 

new contract base price or market price at the top, and the average 

delivered price as new contracts are signed,.weighted by the prices shown 

in the new contract price.- You see the average delivered price to the 

utilities increases as more contracts are signed in the future. 

The bottom curve shows how we translate the basic uranium require- 

ments into uranium demands on the marketplace. What starts off as the 

bottom line would be the requirements for uranium in order to meet the 

needs of the power program. The.line that starts as the upper line shows 

how the l~rani.um contracts are constrained by enrichment services contracts. 



The government has enrichment services contracts that lock in utilities to 

certain schedules for uranium delivery. Therefore, if a utility.delays its 

plant at the last minute, it's still locked into taking enrichment services, 

and therefore delivering uranium to the enrichment plants to be enriched on 

the old schedule. For series C, we have assumed that, in the near term, 

people are locked into their enrichment services contract' schedules, but there 

is an adjustment that is carried out so that by the end of the period, the 

two lines more or less merge, 

The lines s l ~ ~ w l l  uu Lhe price scheelulea represent uncertainties due to 

what we call behavioral parameters in the uranium market model. These para- 

meters include such things as how far into the future do you want to sign 

uranium contracts, what is the investment risk criterion for uranium--the 

kinds of parameters you can't go out and measure from the data in the real 

world. So we handle their sensitivities by varying them all, and seeing 

how sensitive the results are to them. 

'I'his is my lqst slide., It shows how sensitive this uranium market 

price is to the various input assumptions, from 1985 to 1995. You can see 

from this graph that the solid yellow bars show that the 1985 price is most 

sensitive to variations in these market psychology or behavioral parameters and 

to the assumed level of installed nuclear power capacity, or what is called 

demand. But, as you move out towards the end of the period, other para- 

meters become just as important, such as the.mine and mill construction cost 

and the drilling discovery rate. However, uncertainties in the size of the 

resource base become overriding, as you get towards the end of the period 

and begin to see resource depletion effects. 

That concludes my part of the discussion., 
t 



DR. ALT: We thank you, D r .  Clark.  

Before we address  any ques t i ons ,  we would l i k e  t o  move t o  our  o t h e r  

speakers ,  f i r s t .  We were very  f o r t u n a t e  i n  ob t a in ing  t h e  two speakers  t h a t  

w e  d i d  f r o m ' t h e  non-EIA s e c t o r .  
-. 

Our f i r s t  speaker  is  M r .  Clarence Larson, who was a former Commissioner 

w i th  t h e  Atomic Energy Commission, and who is  now a p r i v a t e  engineer ing  con- 

s u l t a n t .  

M r .  Larson. 

MR. LARSON: Thank you, I migh.t beg in  by complimenting t h e  Department of Energy 

on t h i s  s o r t  of approach of g e t t i n g  o u t  a r e p o r t  and g e t t i n g  feedback. I 

t h ink  i t ' s  a very en l igh tened  approach t o  g e t t i n g  some feedback from t h e  

pub l i c  and from o t h e r  p a r t s  of t h e  i ndus t ry .  

However, a f t e r  say ing  t h a t ,  I should l i k e  t o  make a few gene ra l  remarks 

about some of t h e  gene ra l  p r i n c i p l e s  involved i n  t h e  c o s t  of nuc l ea r  power. 

I ' d  l i k e  t o  p a r t i c u l a r l y  focus on what e f f e c t s  some components of t h e s e  

c o s t s  make because I th ink  by a quick read ing  of t he  r e p o r t ,  t h e r e  could 

be  some misunderstanding. Admittedly,  I may n o t  have read  i t  c a r e f u l l y  

enough. But, I th ink  I w i l l  g ive  you some examples. 

L e t ' s  t ake  t h e  p r i n c i p l e  t h a t  t h e  c o s t  of uranium o r  t h e  c o s t  of  f u e l  

i s  an  impor tan t  p a r t  of t h e  c o s t  of t h e  e l e c t r i c i t y  genera ted .  Now, t h a t  i s  

t r u e  up t o  a c e r t a i n  po in t .  But, cons ider  t h a t  a t  one t ime w e  thought t h a t  

uranium would never  rise t o  $40 a poudd.; As a ma t t e r  of  f a c t ,  i n  p a s t  h i s -  
- 

teries of a country,  uranium has  s o l d  f o r  below $ 1  a pound. But,  up u n t i l  

a t  l e a s t  10  o r  1 5  yea r s  ago, i t  was $5, $6, and $ 7  a pound. And now, $40 
- 

a pound is  commonly thought of a s  an app rop r i a t e  amount. 
.r -? 

So this seems l i k e  a horrendous i nc rease .  But l e t ' s  examine what e f f e c t  

t h a t  has.  A t  $40 a pound, t h e  c o s t  of t h e  f u e l  c o s t  of t h e  e l e c t r i c i t y  i s  



only about 3 m i l s ,  o r  perhaps a t  t h e  most 4 m i l s ,  depending on whether you 

reprocess  o r  d id  no t  reprocess .  

So I t h i n k  when we a r e  t a l k i n g  about t h e  f u t u r e  i n  which we a r e  going 

t o  'be paying 7 5  m i l s  p e r  k i lowa t t  hour f o r  e l e c t r i c i t y ,  we shou ldn ' t  cloud 

t h e  i s s u e  by focus ing  on something l i k e  t h e  d i f f e r e n c e  between 3 and 4 m i l s  

pe r  k i lowa t t  hour s o  f a r  a s  t h e  f u e l  i s  concerned. 

I th ink  t h a t  t h e  o t h e r  p o i n t  i s  t h a t  t h e r e  a r e  o t h e r , f a c t o r s  t h a t  w i l l  , 

i n f luence  t h e  demand of nuc lea r  power i n  t h e  f u t u r e .  This  has  been dra- 

m a t i c a l l y  e x h i b i t e d  i n  t h e  l a s t  year .  That is ,  what i s  the e f f e c t  of t h e  

i n t e r e s t  r a t e  on t h e  c o s t  of nuc lea r  power. Of course,  a l l  of you a r e  

f a m i l i a r  w i t h  t h e  f a c t  t h a t  the i n t e r e s t  r a t e s  have almost doubled during 

t h e  p a s t  two years .  And t h e  f inanc ing ,  t h e r e f o r e ,  of any power p l a n t ,  

nuc l ea r  o r  o therwise ,  w i l l  be profoundly a f f e c t e d  by the  c a p i t a l  c o s t s  of 

t h e  i n s t a l l a t i o n s ,  

Since nuc lea r  f a  very  c a p i t a l  i n t e n s i v e ,  t he  e f f e c t  of r i s i n g  i n t e r e s t  

c o s t s  w i l l  dwarf anything l i k e  t h e  c o s t  of t h e  rise o f ,  f o r  i n s t a n c e ,  

uranium. A s  an example, I th ink  t h e  c a p i t a l  c o s t  now f o r  a  nuc lea r  power 

p l a n t  i s  probably between 25 and 30 m i l s  per  k i lowa t t  hour.  That has  

increased  over  t h e  l a s t  yea r ,  u n t i l  now we . a r e  looking a t  some c a p i t a l  

c0st.s t h a t  a r e  p r e t t y  c l o s e  t o  40 mils per  k i lowa t t  hour f o r  nuclear .power 

p l a n t s .  So t h e r e  i s  a  p e c u l i a r i t y  about nuc lea r  a s  con t r a s t ed  wi th  coa l  and 

gas.  

On the o the r  hand, a gas- f i red  p l a n t  c o s t s  very l i t t l e ,  bu t  of course 

t h e  f u e l  c o s t  i s  tremendous. During p a r t  of my long and checkered c a r e e r ,  

I had t h e  r e s p o n s i b i l i t y  f o r  genera t ing  some of t h e  power a t  t h e  Oak Ridge 
1') f 

d i f f u s i o n  p lan ts ' ,  and we thought t h a t  power a t  l e s s  than 4 m i l s  pe r  k i lowa t t  

hour was what we would more o r  l e s s  always have. Now, of course,  t h a t  has  

gone. 



You can s e e  we a r e  a f a c t o r  of 10 o r  more over t h a t  i n  some a r e a s  of 

t h e  country a t  t h e  p re sen t  time. ' So I th ink  i n  o rde r  t o  look a t  a l l  of 

t h e s e  c o s t s ,  we have t o  look a t  va r ious  segments and f i n d  ou t  which p a r t  

of t h e s e  segments a r e  t he  important c o s t s  of nuc lea r  power. 

I might mention,for  example, t he  s e p a r a t i v e  work expense. A t  one time 

I th ink  we charged something l i k e  $25 pe r  s e p a r a t i v e  work u n i t .  , I  t h i n k  we 

a r e  now charging something l i k e  $90 pe r  s e p a r a t i v e  work u n i t .  But aga in ,  

t h a t  i s  only perhaps someplace between 2 and maybe 3 m i l s  per  k i lowa t t  hour.  
\ 

I n  s p i t e  of t h e s e  very l a r g e  inc reases ,  i t  i s  a very smal l  amount. 

 o ow ever, t h i s  p a r t i c u l a r  t h ing  'has come up wi th  regard  t o  new capac i ty .  

How f a s t  we.should a c t u a l l y  b u i l d  new capac i ty .  And I have always unsuc- 

c e s s f u l l y  been an exponent of bu i ld ing  enrichment capac i ty  only ...w hen we have 

f i r m  o rde r s  i n  hand, 

The l o g i c  of t h i s ,  of course,  i s  apparent  t o  anyone i n  bus iness :  you 

don' t buy and t i e  up your money too  e a r l y ,  even a t  lower i n t e r e s t  r a t e s .  

I n  t h i s  p a r t i c u l a r  po in t  i n  time, i t  is v i t a l l y  important.  I n  f a c t ,  t h e  

i n t e r e s t  dur ing  cons t ruc t ion  now a t  t hese  very h igh  i n t e r e s t  r a t e s  of 12 ,  

13, and 14 pe rcen t ,  w i l l  g ive  r i s e  t o  sometimes an almost doubling of t h e  

c o s t  of some of t hese  c a p i t a l  p r o j e c t s  a s  they go along. 

So I would l i k e  t o  throw open t h e  mat te r  t h a t  we must look a t  a l l  of 

t h e  c o s t s  of nuc lear  genera t ing ,  and focus on t h e i r  p a r t i c u l a r  ' important 

r e l a t i o n s h i p s  t o  each o the r ,  r a t h e r  than  worrying perhaps a l i t t l e  b i t  

about whether o r  no t  i f  i t  goes from $40 t o  $50 a pound. This  you won't 

even know on your l i g h t  b i l l  a t  t h e  end of t h e  month. 

However, t h e r e  a r e  some very  important  t h ings  t h a t  you a l l  know, and 

t h a t  i s  i n t e r e s t  r a t e s ,  c a p i t a l  cost;, how much we have t o  apply f o r  



t ransmiss ion  c o s t s ,  environmental c o s t s ,  and so f o r t h ,  can e a s i l y  double 

t h e  c o s t  of your e l e c t r i c  b i l l .  

So I would j u s t  l i k e  t o  throw open some of t h e s e  o t h e r  economic con- 

' s i de ra t ions  f o r  cons ide ra t ion  a s  t o  how they would a f f e c t  some of t h e  fore-  

c a s t s  a s  you go along i n  t h e  choice  between nuc lea r ,  gas ,  c o a l ,  and hydro- 

power, and s o  f o r t h .  

Thank you. 

DR. ALT: Thank you, M r .  Larson. 

Our next  speaker  from t h e  non-EIA s e c t o r  i s  M r .  Manning Muntzing, 

F i r s t ,  I would l i k e  t o  o f f e r  my s i n c e r e s t  apology t o  him because i n  t h e  

i n i t i a l  f l i e r  f o r  t h i s  symposium, we misspe l led  h i s  name. I hope he doesn ' t  

hold t h a t  a g a i n s t  us .  

M r .  Muntzing was a former Commissioner wi th  t h e  Atomic Energy Commis- 

s ion .  Now, he i s  a p a r t n e r  i n  t h e  l o c a l  law f i r m  of Doub and Muntzing. 

MR. MUNTZING: Thank you, M r .  Chairman. You co r rec t ed  t h e  s p e l l i n g  of my name, 

bu t  un fo r tuna te ly ,  you missed my p o s i t i o n .  I was not  a former Commissioner. 

I was a former Di rec to r  of Regulat ion f o r  t h e  Atomic Energy Commission. 
. . 

I would l i k e  t o  d i v i d e  my comments t h i s  morning i n t o  t h r e e  p a r t s .  

F i r s t ,  I want t o  comment about t he  DOE s tudy  i t s e l f ,  i n  p a r t i c u l a r ,  Chapter 

12.  Secondly, I want t o  t a l k  about s t u d i e s  such a s  t h i s  and what is  t h e i r '  

r a t i o n a l e  and purpose. F i n a l l y ,  I want t o  t a l k  about Three Mile I s l and .  

Le t  me j u s t  dwell  very  quick ly  on Chapter 12.  A s  a lawyer,  I j u s t  

c a n ' t  r e s i s t  reading t h e  language and th inking  whether i t ' s  c o r r e c t  o r  n o t ,  

o r  whether I agree  wi th  i t  o r  not .  So I w i l l  g ive  you a few n i t s  and gna ts .  

On page 203, you say  i n  t h e  second paragraph t h a t  t h e  l ead  time f o r  

nuc lea r  power i s  10 t o  12 yea r s .  Then on page 222, and I d i d n ' t  s e e  anything 



i n  t h e  middle t o  j u s t i f y  a  change, i t ' s  11 t o  13. I don ' t  know what i t  i s ,  

but  i t  ought t o  6e t h e  same. I t 's  e i t h e r  10 o r  12  o r  i t ' s  11 t o  13. I am 
I 

n o t  s u r e  about those  f i g u r e s  i n  any event .  

On page 208, 1 - s e e  i n  t a l k i n g  about Three Mile I s l a n d  t h a t  you say  t h a t  

"no f u e l  mel t ing  appears  t o  have occurred." I t h i n k  t h a t . i s  an assumption 

t h a t  probably w i l l  no t  s tand  t h e  t e s t  of t ime,  

I n  a d d i t i o n ,  i n  t h a t  same paragraph, you t a l k  about t h e  r e l e a s e  of 

r a d i o a c t i v i t y ,  b u t  I t h i n k  t h a t  i s  q u i t e  misleading,  I n  f a c t ,  t h e  r e l e a s e s  

were very small .  I f  t h e r e  is anything t h a t  t h e  Kemeny r e p o r t  came ou t  

f i rmly  on was t h a t  t h e  r e l e a s e s  d id  n o t  have any impact on t h e  h e a l t h  and 
I 

s a f e t y  of t he  publ ic .  

F i n a l l y ,  on page 212, you i n d i c a t e  t h a t  t h e  c o s t  impacts;this is  i n  

t h e  second column, w i th  cons t ruc t ion  of nuc lea r  power a r e  due t o  t h e  design 

changes f o r  s a f e t y  and environmental con t ro l s .  I th ink  t h a t  t h e  s t u d i e s  

t h a t  I have seen  pu t  t h e  p r i n c i p a l  c o s t  i n c r e a s e s  on i n f l a t i o n  and 

e s c a l a t i o n ,  and no t  on s a f e t y  and environrnent.al con t ro l s .  
. . 

I n  f a c t ,  i f  you look a t  t h e  h i s t o r y  i n  t h e  l a s t  f i v e  .yeark ,  I t h i n k  you . ' 

would have t o  be v e r y  cau t ious  about what a r e  t h e  s a f e t y  and environmental 

design changes i n  t h e  r e a c t o r  t h a t  have changed and con t r ibu ted  a d d i t i o n a l  

c o s t  . 
F i n a l l y ,  you i n d i c a t e  t h a t  t h e  impetus f o r  t h e s e  design changes is  t h e  

ACRS. That was 10 yea r s  ago. ACRS i n f luence  i s  no t  t h a t  s t rong ,  and i t  i s  

t h e  s t a f f  of . the  Commission t h a t  i s  the  impetus,  and i t  i s  r e a l l y  t h e  

people who r e q u i r e  t h e  changes t h a t  a r e  made. The ACRS i s  more of an 

ove r s igh t  body and has been f o r  some t i m e .  

Well, those  a r e  s o r t  of n i t s  and gna t s ,  and I do,nlt want t o  d,well  on 

. t h o s e  a t  any g r e a t  length .  



Secondly, l e t  me t a l k  about s t u d i e s  such as t h i s .  One of t h e  r e a l  

ques t ions  i s  what is  i t s  purpose, and who uses  it. I am n o t  s u r e  j u s t  where 

we come out  on t h a t  here .  I have been involved i n  t h e s e . s t u d i e s  i n  t he  pas t .  

, A t  one t i m e ,  they were used f o r  decision-making purposes. That ,  of course,  

I t h i n k  was q u i t e  good. Sometimes they  tend t o  be used t o  j u s t i f y  programs, 

o r  t o  convince OMB t o  add more d o l l a r s  and more people t o  t h e  program, o r  

t o  f u l f i l l  some Congressional  mandate j u s t  because it has  t o  be done. 

I f  t h a t  is  clie ewe, I t h i n k  it's s o r t  of a uee l e s s  exe rc i se .  I n  f a c t ,  

I wonder why we need t o  dn i t .  What I am r e a l l y  ~ a y i n g  13 t h i s :  if the  

people who prepare  t h i s  r e p o r t  a r e  i n t e r e s t e d  i n  i t ,  they  ought t o  make su re  

t h a t  its real use  i s  e f f e c t i v e .  

What I mean by t h a t  is t h a t  i f  Sec re t a ry  Duncan does not  read i t ,  use 

i t ,  r e l y  on i t ,  and base  h i s  po l i cy  on i t ,  I would abandon it. There is  no 

p o i n t  i n  going through t h e  exerc ise .  I don ' t  know whether he  does o r  he 

doesn ' t .  Sec re t a ry  Schleainger  was always a r a t h e r  s t r o n g  i n d i v i d u a l  f o r  

planning ana lyses  such a s  t h i s .  I n  f a c t ,  some of h i s  i d e a s ,  s e n s i t i v i t y  

parameters and o t h e r  i t ems ,  a r e  being followed t h a t  he  i n s t i t u t e d  yea r s  ago, 

because he w a s  q u i t e  i n t e r e s t e d  and d i d  use  it f o r  dec i s ions .  

But i f  t h e  new s e c r e t a r y  and t h e  new l e a d e r s  of DOE do n o t  use  i t ,  i t  

i s  probably not  worth keeping on t h e  s h e l f .  What I am r e a l l y  recommending 

i s  t h a t  t he  au tho r s  ought t o  make s u r e  t h a t  i t  is more than j u s t  an i n t e r e s t -  

ing  11lsCorlcal record and see rhae i t  is  i n  t h e  cen te r  of decision-making 

programs, o r  e l s e  i t  r e a l l y  has  l i t t l e  value.  

F i n a l l y ,  l e t  me t a l k  about Three ~ i i e  I s l and .  It 's s o r t  of l i k e  World 

War 11. I f  you can g e t  through i t ,  i t  w i l l  be  t e r r i f i c .  

Back 50 yea r s  ago, w e  had t h e  g r e a t  economic c ra sh ,  and t h e  na t fon  

economically was i n  d i f f i c u l t y  f o r  many years .  With World War 11, we 



f i n a l l y  came out  of i t .  I n  f a c t ,  American technology and American in f luence  

throughout t h e  world was c e r t a i n l y  enhanced by World Wa.r 11. I guess a f t e r  

i t , w a s  a l l  over ,  i f  t h e r e  was any good p a r t  about i t ,  i t  was t h a t  t h e  United 

S t a t e s  had recovered economically and had e s t a b l i s h e d  i t s  p o s i t i o n  world- 

wide; and f o r  a l l  t h e  c o s t s  t h a t  were involved,  i n  t h e  long run, maybe i t  

had an advantage f o r  t h e  United S t a t e s .  

Three Mile I s l and  i s  j u s t  l i k e '  t h a t  i n  my mind. I f  we can l i v e  through 

i t  and pay t h e  c o s t ,  i t  w i l l  be  good f o r  nuc lea r  power. One of t h e  g r e a t  

d i f f i c u l t i e s  p r i o r  t o  Three Mile I s l a n d  was a gene ra l  complacency w i t h i n  

a l l  s e c t o r s  of nuc lea r  power wi th  regard t o  s a f e t y .  And, t h i s  s t a r t e d  a t  

t h e  very h ighes t  echelons of government, such a s  t h e  P re s iden t  and t h e  

Congress a s  t y p i f i e d  by t h e  f a c t  t h a t  they cons t ra ined  budget and resources  

many times. And they appointed people t o  t h e  Commission who knew, and know 

c u r r e n t l y ,  no th ing  about s a f e t y  of nuc lea r ,  o r  very  l i t t l e  about s a f e t y  of 

nuc lear  power p l an t s .  And t h a t  permeated t h e  r egu la to ry  program. 

There was a g r e a t  divergence of resources  and i n t e r e s t  on nonsafe ty  

ques t ions .  And, of course,  i t  a f f e c t e d  t h e  indus t ry .  People began t o  

be l i eve  t h e  b a s i c  p o s i t i o n s  t h a t  had been taken,  and no t  eough a t t e n t i o n  

w a s  pa id  t o  t he  s a f e t y  problem. So, I th ink  t h a t  t h e r e  was a Sgeneril  com- 

placency, and Three Mile I s l and  has a t  l e a s t  turned t h a t  around. 

Now, t h e  ques t ion  is ,  can we g e t  through t h e  problem, through t h e  

a f te rmath  of Three Mile I s l and?  We have t h e  Kemeny r e p o r t .  I th ink  i t ' s  

a r o t h c r  good dncumenf. I t ' s  c r i t i c a l ,  i t ' s  tough, i t ' s  done by people 

who have no p a r t i c u l a r  ves ted  i n t e r e s t  i n  t h e  nuc lea r  op t ion  one way o r  t he  

o ther .  It has some good po in t s  i n  it. The problem i s  whether,  i n  f a c t ,  

the 1 2  good and learned  people who d id  t h a t  w i l l  b e  s u p p o r t e d , i n  t h e i r  

opinions,  o r  whether people w i l l  use i t  a s  a base ,  and i n s i s t  upon going. 

f u r t h e r .  



I am t o l d  t h a t  today i n  t h e  White House, t h e r e  i s  a meeting of t h e  

P r e s i d e n t ' s  Committee t o  eva lua t e  t h e  Kemeny Commission r e p o r t  and t o  make 

a recommendation t o  t h e  P re s iden t .  While they  a r e  dea l ing  wi th  what you 

would expect them t o  d e a l  w i th ,  i n  a d d i t i o n ,  they  a r e  dea l ing  wi th  ques- 

t i o n s  a s  t o  whether t h e r e  should be a  moratorium on f u t u r e  l i cens ing .  
! 

The Kemeny Commission d id  n o t ,  a s  a  ma jo r i t y ,  come out  i n  favor  of 

t h a t ,  a l though some of t h e  th ings  they recommended would tend t o  havc that 

impact f o r  some l i m i t e d  time. But, i n  f a c t ,  they chose t o  t ake  i t  on a  

case-by-case approach. I t h i n k  t h a t  is  probably n o t  a bad way t o  do i t .  

You know, we ought t o  keep i n  mind t h a t  t h e  f i v e  ope ra t ing  r e a c t o r s  

t h a t  a r e  going t o  be  a f f e c t e d  b y ' t h e  Kemeny Commission recommendations 

( they  a r e  n e a r  ope ra t ing  s t a t u s ,  bu t  w i l l  n o t  be  au thor ized  t o  go forward 

immediately u n t i l  ope ra to r  t r a i n i n g  i s  improved, evacuat ion '  p l ans  a r e  

developed, and some s a f e t y  i s s u e s  a r e  reviewed) a r e  

equ iva l en t  t o  t h e  supply of o i l  w e  get  from Iran. I n  a l l  of t h i s ,  I t h i n k  

t h a t  people tend t o  f o r g e t  t h a t  t h e r e  a r e  t r ade -o f f s  i n  energy. We would 

a l l  l i k e  t o  have n a t u r a l  gas. It seems t o  be r e l a t i v e l y  s a f e  and sometimes 

inexpensive,  bu t  one of t h e s e  days we a r e  going t o  run o u t  of it. That is 

Clro pfoBlQrn wit11 r ia tura l  gas. 
. 

So t h e r e  a r e  r i s k s  and t r ade -o f f s ,  and c e r t a i n l y  nuc lea r  has  r i s k s .  

But i t  does, I t h i n k ,  have a p l ace  t o  play.  Now. wi th  rcearcl LU t h e  Kemeny 

r e p o r t ,  I was a  l i t t l e  s t r u c k  by t h e  f a c t  t h a t  preiious speakers  kept  

r e f e r r i n g  t o  what Congress may do concerning a moratorium baaed on t h e  

Keuieny r e p o r t .  

I th ink  t h e  major ques t ion  is: what i s  t h i s  admin i s t r a t i on  going t o  
, 

do? What is  Sec re t a ry  Duncan's p o s i t i o n ?  And what i s  P res iden t  C a r t e r ' s  



p o s i t i o n ?  I th ink  t h a t  i s  awfui ly important ,  and we y e t  have n o t  heard from 

them, I know t h a t  i t  t akes  t ime, bu t  I do hope t h a t  they  approach t h i s  i n  a  

manner t h a t  looks a t  t h e  broad p i c t u r e  f o r  t h e  n a t i o n  and no t  j u s t  smal l  

p a r t i c u l a r  problems. 

There a r e  s e v e r a l  b a s i c  problems--principles t h a t  s t r i k e . m e  as important  

f o r  t h e  n u c l e a r , o p t i o n ,  I n  f a c t ,  t h e r e  a r e  e i g h t  t h a t  I would mention j u s t  

b r i e f l y .  1. t h i n k  i t ' s  important t o  keep them i n  mind as people t h ink  about 
. . 

t h e  nuc lea r  opt ion.  The f i r s t  one i s  t h a t  t h e  r e s p o n s i b i l i t y  and a u t h o r i t y  

f o r  t h e  s a f e  ope ra t ion  of a  nuc lea r  power p l a n t  belongs wi th  t h e  l i c e n s e e ,  
. . . . 

t h e  e n t i t y  t h a t  is t h e  owner and t h e  opera tor .  They a r e  t h e r e  24 hours a  

day, 7 days a  week. They know t h e  p l a n t  w e l l ,  and t h e  r e s p o n s i b i l i t y  n u s t  

be  placed upon t h e i r  backs. Those people who t a l k  about n a t i o n a l i z i n g  t h e  
\ 

i ndus t ry ,  I th ink ,  a r e  no t  th inking  c l e a r l y  a s  t o  what i s  i n  t h e  b e s t  
, . .  

i n t e r e s t  of nuc lear  s a f e t y .  

I th ink  t h a t  i n  ca ses  of emergency, o r  of some acc iden t ,  t h e  people 

who must be he ld  accountable ,  aga in ,  a r e  t h e  l i c e n s e e s ,  t h e  owners and 

opera tors .  And people who advocate t h a t ,  i n  an emergency, the Nuclear 

Regulatory Commission o r  some admin i s t r a to r  t ake  i t  over and run i t ,  aga in ,  

I t h i n k  m i s s  t h e  poin t .  The people who must be held accountable  aLe th'ase 

who know if and who a r e  t h e r e ,  and t o  i n d i c a t e  t h a t  i f  you g e t  i n  t r o u b l e  

we w i l l  t ake  over and so lve  t h e  problem f o r  you, I th ink  is no t  conducive 

t o  good s a f e t y ,  

Thi rd ly ,  I th ink  t h a t  one of t h e  b a s i c  p r i n c i p l e s  i s  f e d e r a l  r egu la to ry  

programs. It  i s n ' t  s o  important whether i t ' s  a  five-man commission, which 

I p r e f e r ,  o r  an admin i s t r a to r .  It i s  t h a t  t h e r e  i s  a  v i a b l e  o rgan iza t ion  

a t  t h e  f e d e r a l  l e v e l  t h a t  b r ings  toge the r  t h e  needed resources  t o  r e g u l a t e  

an indus t ry  i n  a' tough but  f a i r  manner. 



Four th ly ,  t h a t  r egu la to ry  ove r s igh t  by t h e  Federa l  Government should 

concen t r a t e  on p u b l i c  h e a l t h  and s a f e t y .  I n  o t h e r  words, p ro t ec t ing  the  

p u b l i c  from r a d i a t i o n .  I n  t h e  p a s t  s e v e r a l  yea r s ,  t h e  Commission has been 

d i v e r t e d  by looking a t .  i n t e r n a t i o n a l  problems, export  l i c e n s e s ,  a n t i t r u s t  

cons ide ra t ions  involv ing  competi t ive i s s u e s ,  and water ,  sea., a i r ,  i n  a  non- 

radiologica-1 manner. I th ink  t h a t  t hese  th ings  have d i v e r t e d  t h e i r  a t t en -  

t i o n  from their primary r e s p o n s i b i l i t y ,  pub l i c  h e a l t h  and s a f e t y ,  as f a r  

a s  r a d i a t i o n  is  concerned; and, i t  would be w e l l  t o  g e t  back t o  t he  

p r i n c i p a l  purpose of t h e  r e g u l a t i o n ,  and i f  necessary ,  serld t h e  i nee rna t iona l  . . . . 

a f f a i r s  o f f  t o  t h e  Department of S t a t e ,  and t h e  a n t i t r u s t  a f f a i r s  of f  t o  t h e  

Department of J u s t i c e ,  where they probably r e a l l y  belong. 

F i f t h l y ,  I t h i n k  t h a t  t h e  r egu la t ions  should no t  be  d i l u t e d  by g iv ing  

i n d i v i d u a l  s t a t e s  a ve to  power. The pub l i c  p o l i c y  he re ,  I th ink ,  i s  w e l l  

s t a t e d  from t h e  vLry beginning. That is,  t h e  government ove r s igh t  cannot 

r e a l l y  expect t o  be e f f e c t i v e  on a 50-s ta te  b a s i s .  You can b r i n g  toge ther  

a t  t h e  f e d e r a l  l e v e l  s u f f i c i e n t  resources  t o  r e g u l a t e  the i ndus t ry  e f f ec -  

t i v e l y .  And t o  t h i n k  t h a t  you can do i t  on a  s t a t e -by - s t a t e  b a s i s ,  I 

th ink ,  misleads t h e  pub l i c  and is  not  r e a l i s t i c  i n  t h e  f i n a l  a n a l y s i s .  

S ix th ,  t h e r e  i s  something t h a t  has  not occurred,  a b a s i c  pr ino ip l e  

which has  been e s s e n t i a l l y ,  ignored. And i t  is  time t h a t  we add It, I th ink ,  

t o  t h e  nuc lea r  opt ion.  And t h a t  is  the  p r i v a t e  s e c t o r  i t s e l f  must have a  

r egu la to ry  ove r s igh t  r o l e .  

Now, w e  hear  of t h e  establ ishment  of INPO, I n s t i t u t e  of Nuclear Power 

Operat ions,  and va r ious  s a f e t y . g r o u p s  under t h e  auspices  of EPRI, but  

i t ' s  long overdue. . .. 

Where h a s  t h e  indus t ry  been? Well, t h e  answer i s  t h a t  they have 

r e l i e d  on t h e  Nuclear . Regulatory . organ iza t ion ,  and t h e y  have done what t h a t  



organization said was needed instead of what they thought was needed. The 

private sector has great resources. Three Mile 1siand showed that they did, 

because of the response to it. 

I think the industry itself must move to regulate itself to a greater 

degree than it has before. In fact, it really has not in the past, and 
~. 

it's about time that it does. 

Seventh, in this system which I am describing, you do have divided 

responsibilities between the licensee, the industry as an entity,. and the 
\ 

federal regulator. The interfaces are quite 'important, but problems of 

overlapping regulatory programs are usually ignored. 

Realistic concepts are not used, ultraconservatisms are used without 

rationale, the approach to regulation is often such that there are more 

disincentives to effective safety than there are incentives to it. And 

that, I think, needs to be straightened out. 

And finally, it seems to me that there is a political matter here in 

which the Congress and the President of the United States must decide 

whether we will have nuclear power in this country: For some reason, various 

Commissioners of the NRC think that this is their responsibility. 'It is not. 

It never has been, never should be. Their job is io regulate, and not reach 

that social decision. The President and the Congress should face up to it 

and make a j udgment . 
What does Three Mile Island mean to a report such as this? Well, it's 

a little early to tell. But I think it will become clear within the next 

six months. I suppose at this point, all we. can. do is guess. 

I think it is safe to say that the 72 plants that are operating will 

continue to operate. The 90-some plants that are under construction or 

authorized for construction probably will be completed. And the principal 
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ques t ion  is ,  w i l l  t h e r e  be an expansion of nuc lea r  power beyond these  150, 

160 f a c i l i t i e s ?  Congressman u d a i l ,  who has a  very important r o l e  i n  a l l  

of t h i s ,  I t h i n k  would answer t h e  ques t ion  i n  t he  negat ive .  Although, a s  

I read  the  Congress on t h i s  ques t ion ,  I th ink  Congressman o d a l l  i s  no t  i n  

t h e  ma jo r i t y  of t h e  Congress a s  i t  e x i s t s  today,  

The coming e l e c t i o n  w i l l  obviously focus on t h i s .  And t h e  new p res i -  

den t  w i l l  have s t r o n g  impact on t h e  ques t ion  a s  t o  whether nuc lea r  power 

expands from 150, 160, 170 f a c i l i t i e s .  So'we cannot know the  answer a t  

t h i s  t ime. T t .  1.9 my b a ~ i a  f c c l i n g ,  however, t hac  t h e r e  a r e  many na t ions  i n  

t h e  world who have no op t ion ,  a s  maybe t h e  United S t a t e s  has .  I i n c l u d e , i n  

t h a t  such coun t r i e s  a s  Japan and many of t h e  i n d u s t r i a l i z e d  n a t i o n s  i n  

Europe. 

I n  l i g h t  of t h e  f a c t  t h a t  we have t h e  INFCE review rin February, I th ink  

w e  w i l l  s ee  ' a t  t h a t  po in t  r e a f f i r m a t i o n  by most of t h e  na t ions  of the world 

of t h e  need f o r  nuc lear .power .  This  must have i t s  in f luence  i n  t h e  United 

S t a t e s .  A s  w e  cont inue  t o  have .problems wi th  t h e  supply of o i l ,  a s  w e  con- 

t i n u e  t o  have problems wi th  the  r i s i n g  cos t  of f u e l  gene ra l ly ,  nuc lear  power 

w i l l  p l ay  an important  r o l e .  The e x t e n t  is ,  i n  my judgment, unknown a t  Chis 

p o i n t .  But I th ink  t h a t  by the ' t i .me a r e p o r t  such a s  t h i s  is prepared 

about a  year from now, a  number of t h e  u n c e r t a i n t i e s  w i l l  have disappeared 

and we w i l l  have a  c l e a r e r  p ro j ec t ion .  

TI I were looking . i n to  a  c r y s t a l  b a l l ,  i t  would be my b a s i c  f e e l i n g  

t h a t  t h e  changes recommended b y . t h e  Kemeny r e p o r t  and by o t h e r  s t u d i e s  w i l l  

b e  made, the soundness o f . n u c l e a r  power and i t s  b e n e f i t s  and its r i s k  f o r  

t h e  pub l i c  w i l l  be  apprec ia ted  and accepted,  and t h a t  we w i l l  s e e  an increas-  

i n g , u s e  of nuc lea r  power thrbugh t h e  e a r l y  yea r s  of t h e  next  century.  



And I would expect  t h a t  t he  o rde r s  w i l l  come back i n  about 1985 t o  the 

l a t e  '90s ,  and w e  w i l l  s e e  a  t r end  t h a t  i s  no t  dramatic' bu t  i s  a t r end  

toward increased  use of nuc lear  power. Those who advocate i t s  e l imina t ion  
I 

a s  an opt ion ,  I th ink ,  w i l l  not  p r e v a i l ,  and should no t .  But whi le  we w i l l  

not  s e e  the  g r e a t  growth t h a t  had been a n t i c i p a t e d  a t  one time, t h e r e  w i l l  

be increased  usage through t h e  years .  

DR. ALT: Thank you, M r .  Muntzing. 

Would e i t h e r  Gene o r  Andy l i k e  t o  t ake  a  b r i e f  t ime t o  r ep ly?  Then 

I would l i k e  t o  open t h e  meeting f o r  ques t ions .  

DR. CLARK: There a r e  two poinds I would l i k e  t o  cover--the two most important 

ones, I th ink ,  t h a t  came out .  

/The f i r s t  is  t h a t ,  i n  the  a r e a  of c o s t s ,  t h e r e  seems t o  be  some con- 

fu s ion  on the  ques t ion  of t h e  r o l e  of i n f l a t i o n  and how we t r e a t  i n f l a t i o n  

i n  computing t h e  c o s t s ,  We tend t o  look a t  th ings  i n  cons tan t  d o l l a r  terms, 

t h a t  is ,  on t h e  b a s i s  of a  cons tan t  purchasing va lue  of t h e  d o l l a r .  

I f  you took any of t hese  p r i c e  s t reams,  and you had your own r u l e s  f o r  

what you thought i n f l a t i o n  is  going t o  be,  you would i n c r e a s e  what had b,een 

a  l e v e l  p r i c e  s t ream i n  t h e  r e p o r t  a t  t h e  r a t e  of i n f l a t i o n .  ~ n f l a t i o n  makes 

t h e  t reatment  of t h ings  f a i r l y  complex. That is  why w e  l i k e  t o  t r y  t o  t ake  ' 

out  t h e  i n f l a t i o n  impacts.  

I f  you t ake  out  t h e  e f f e c t  of i n f l a t i o n ,  I t h i n k  t h e  75 mils-per-kilowatt-  . 
hour number is  deceiving f o r  t h e  cons t ruc t ion  c o s t s  of nuc lea r  power, because 

of t h e  way t h e  p l a n t s  axe f inanced once t h a t  cons t ruc t ion  c o s t  i s  e s t a b l i s h e d .  

Then a s  you move out  through time wi th  i n f l a t i o n ,  t h e  amount of t h e  

genera t ing  c o s t  t h a t  i s  due t o  t h a t  component a c t u a l l y  dec l ines .  So t h e  

mrnhers t h a t  we p u t ' f o r t h  i n  t h e  r e p o r t  r ep re sen t  some average over t h e  

l i f e  of t h e  p l a n t .  When you cons ider  i t  i n  those  terms, t h e  t o t a l  nuc lea r  
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f u e l . c o s t  i s  about 6 mils-per-kilowatt-hour, t h e  uranium component of which 
h 

i s  about 3, and t h e  remafnder is somewhere around 25 t o  30 mils-per- 

ki lowatt-hour .  So t h e  n e t  e f f e c t  i s  t h a t  t h e  uranium component of t h e  

genera t ing  c o s t  i s  about 10 percent .  I f  you look i n  t h e  r e p o r t ,  you s e e  

t h e  uranium p r i c e s  going up almost a  f a c t o r  of two over t h e  time frame we 

a r e  looking a t .  So t h i s  component would a c t u a l l y  be going up t o  about 6 

mils-per-kilowatt-hour by t h e  end of t h c  period.  1 ~ l r i n k  i r  I s  important 

t o  keep t h a t  cons ide ra t ion  i n  mind. 

MR. LARSON: See, t h a t  would be something l i k e  80 pe rcen t ,  you a r e  t h ink  of $80 

per  pound f o r  uranium? 

DR. CLARK: Right ,  a t  t h e  end of t h e  time period.  That is i n  today 'a  d o l l a r a .  

So i f  you f e l t  t h e  r a t e  of i n f l a t i o n  were going t o  be 10 percent  a  yea r ,  it 

would be much p a s t  80. 

PARTICIPANT: You s a i d  10  percent?  

DR. CLAKK: I f  one would assume t h a t  t h e  r a t e  of i n f l a t i o n  were going t o  be 10 

percent  over t h a t  per iod  of t ime, then even $80 would not  be r i g h t .  You 

would have t o  take 1.1 rimes however many years  i t  is. 

PARTICIPANT: Did you put  i n  any kind of e s c a l a t o r  i n  your c a p i t a l  c o s t s ?  

DR. CLARK: Yes. A s  a ma t t e r  of f a c t ,  t h e  cons t ruc t ion  c o s t s  f o r  t h e  long-term 

per iod  inc lude  no t  on ly  a design b a s i s  t h a t  would apply i f  t h e  p l a n t  were 

b u i l t  today, bu t  a l s o  some r e s o l u t i o n  of s 'afety i s s u e s  t h a t  would add some 

cons t ruc t ion  c o ~ t s  t o  t h e  p l a e t  and fhe t r end  over the period f o r  some 

e s c a l a t i o n  (above t h e  r a t e  of i n f l a t i o n )  of t h e  components, l i k e  t h e  l abo r  

c o s t s ,  m a t e r i a l  eos: ts .  But t y p i c a l l y ,  t h i s  component would start of f  a t  

maybe 4 percent  above the  r a t e  of i n f l a t i o n ,  would dec l ine  t o  zero s o  t h a t  

those  r a t e s  would go up a t  t he  r a t e  of i n f l a t i o n  a f c e r  e i t h e r  1985 o r  1990, 

depending on t h e  se rv i ce .  ,But t h a t  is  an a r e a  of unce r t a in ty  t h a t  was 



addressed yes te rday .  We don' t  know what t hese  d i f f e r e n t i a l  r a t e s  w i l l  t u r n  

out  t o  be. 

PARTICIPANT: What is  t h e  l ead  time f o r  a  nuc lea r  power p l a n t  r i g h t  now? 

DR. CLARK: Since nobody's o rde r ing  any, we a r e  no t  s u r e  what t h e  l ead  time i s  

between o rde r ing  and coming on l i n e .  , 

PARTICIPANT: For your p ro j ec t ion .  

DR. CLARK: Okay. We look a t  a  range of cons t ruc t ion  times around 82 months. 

. Ninety-six months would be an average long t ime and 74,  I b e l i e v e ,  f o r  t h e  

s h o r t  time. This  we o b t a i n  from a s t a t i s t i c a l  a n a l y s i s .  This  is  from t h e  

time you s t a r t  pouring concre te  a t  t h e  s i t e  t o  t h e  time you a r e  ready t o  

load f u e l  f o r  t h e  p l a n t .  This  is  what w e  c a l l  t h e  cons t ruc t ion  period.  

MR. REYNOLDS: Those a r e  d e t a i l e d  a  b i t  on page 212, under u n c e r t a i n t i e s .  

DR. CLARK: The second po in t  I th ink  t h a t  needs t o  be addressed i s  t h e  purpose 

of t h e  s tudy.  This  was covered somewhat yes te rday .  But we, t h e  Energy 

Information Administrat ion,  a r e  a  eemiautonomous group, forbidden t o  engage 

i n  po l i cy  advocacy o r  design s t u d i e s ,  except  through a n a l y s i s  suppor t  t o  

o the r  groups, a t  t h e i r  r eques t .  . . 

This  r epo r t  is  requi red  by Congress. We a r e  r equ i r ed  t o  be pol icy  

n e u t r a l .  So t h e  way w e  handle t h e  po l i cy  dilemma i s  t o  assume t h a t  today ' s  

laws and r egu la t ions  cont inue i n t o  t h e  f u t u r e .  Thus, we have u n c e r t a i n t i e s  

i n  t h e  r e p o r t ,  bu t  they a r e  not  u n c e r t a i n t i e s  on t h e  po l i cy  s i d e .  

The usefulncao of t h e  r e p o r t  then  i s  t h a t  t h i s  kind of information 

cau be, and i o  used a s  the baee case  f o r  o t h e r  po l i cy  s t u d i e s  done a t  t h e  

department. So t h e r e  is  a b a s e l i n e  from which you can measure t h e  impact 

of a po l i cy  change. That has been t h e  use fu lnes s  of t h i s  r e p o r t  t o  people.  

I don.'t know i f  t h e  Secre ta ry  reads  i t  o r  no t .  Maybe n o t .  



DR. ALT: M r .  Muntzing, M r .  Larson, would you ca re  t o  say  anything? 

MR. LARSON: No, I d o n ' t  have anything more. 

DR. ALT: Are t h e r e  any ques t ions  from t h e  f l o o r ?  

I f  you would, p l e a s e  t e l l  u s  your name. 

MR. LEON GREENE: I am a consu l t an t  i n  Washington. I f o r g e t  whether i t  was 

M r .  Reynolds o r  M r .  C lark  who made t h e  remark e a r l i e r  i n  h i s  comments t h a t  

t h e  f a c t o r s  which were d iscouraging  u t i l i t y  investmento i n  nuc lear  plants 

were f i n a n c i a l  d i f f i c u l t i e s  more t h a n . r e g u l a t n r y  dolay and in t e svwl t ion .  

W e l l ,  my ques t ion  is :  a r e n ' t  t hose  two s i d e s  of t h e  same coin?  A.8 

Dr. Larson poin ted  o u t ,  t he  more you s t r e t c h  out  t h e  th ing ,  t h e  worse your 

f i n a n c i a l  bind g e t s .  I don ' t  s e e  how you can d i s t i n g u i s h  between the  two. 

MR. REYNOLDS: You can because t h e r e  i s  a d i f f e r e n c e  between r egu la to ry  ques- 

t i o n s ,  which indeed do occur.  A s  t h e  s t a f f  comes up wi th  a  recommendation 

f o r  a  design r e t r o f i t ,  n a t u r a l l y  you have t o  implement i t  during cons t ruc t ion .  

Tlle b a s i c  problem i s  t h a t  nuc lea r  power has  gone through a tremendous 

l e a r n i n g  period.  We have a success ion  of t h r e e  v in t ages  of p l a n t s ,  f o r  a l l  

p r a c t i c a l  purposes.  A s  you moved dntn prograsoivcly larger un ic s ,  t h e  scope, 

" t h e  des ign ,  t h e  a c t u a l  equipment and cement going i n t o  t h e  p l a n t s  have been 

s o  d r a s t i c a l l y  d i f f e r e n t  t h a t  you f ind  a problem i n  construct ion-- that  t he  

lead tfme i s  a s soc i a t ed  wi th  e s s e n t i a l l y  t h e  s i z e  of t h e  u n i t .  

The Japanese have claimed t h a t  they can b u i l d  a  p l a n t  i n  48 months and, 

i n  f a c t ,  they b u i l t  the 500 megawatt Shirn~nf? reactvr i n  t h a t  tiue. Every 

-- 
p l a n t  s i n c e  t h a t  p a r t i c u l a r  p r o j e c t  has  been cons t ruc ted  i n  f a r  g r e a t e r  

t i m e ,  however. The two r ecen t  p l a n t s  of Westinghouse des igns  have been 

b u i l t  i n  approximately 72 t o  80 months. This  fol lows t h e  h i s t o r y  a l l  

around t h e  world. The French, t h e  Germans, t h e  U.S., and now t h e  Japanese 

have a l l  experienced t h i s  cons t ruc t ion  lead-time e s c a l a t i o n .  



So the regulatory does have an impact. But, by the same token, it's . Y'.. . 
. e - .  

a design change that is assumed in the normal scope of plans as you are 
, #- 

going to larger and larger units. 

I wanted to say one other thing to this gentleman. In our capital 

cost assumptions, you naturally have an increase in interest during the 

construction cost fraction, as'you have "a larger lead time. 

So as we move to larger statistical differential between mean construc- 

tion time, naturally the associated cost increases. 

MR. DAVID BOONIN: I am from the Pennsylvania Public Utility Commission, and we 

don't know anything about TMI, or anything up there. 

MR. MUNTZING: c hat's one of the problems1 

PARTICIPANT: When you use interest-during-construction-type of input, are you 

using some sort of real rate since you are netting out inflation? 

DR. CLARK: Yes. 

PARTICIPANT: What real rate are you using, 4 percent? 

DR. CLARK: The cost of capital to the utility, I believe, is something like 

4 percent above the rate of inflation. 

MR. REYNOLDS: . 4 percent real. 

DR. ALT: I believe there was onc more question 

MR. ERNIE SCHOEN: For the lead time you project, does this include design, the 

safety analysis, and all of the factors that come before pouring concrete? 

DR. CLARK: No, it only includes the time of actually constructing the plant. 

PARTICIPANT: If you started from scratch today to build one, how long would 

it take you? 

MR. REYNOLDS: The construction? 

PARTICIPANT: No, from start. 

MR. REYNOLDS: Order the unit and docket the CY? 



PARTICIRANT: Suppose,I  want t o  g e t  s t a r t e d  today? .  \ 

r 

DR. CLARK: It depends on who you a r e ,  what u t i l i t y  you a r e  and how c a r e f u l l y  

you want t o  b u i l d  a  p l a n t ,  you w i l l  have t o  scope o u t  your needs. Essen- 

t i a l l y ,  des ign  a r eques t  f o r  b ids ,  des ign  your p l a n t  somewhat. That may 

take you a  y e a r ,  say.  Then you announce t o  t h e  world t h a t  you want a b id  

f o r  c o n t r a c t  f o r  somebody t o  bu i ld  t h e  p l a n t .  

It might t ake  another  s i x  months o r  year  f o r  you t o  g e t  back your b i d ,  

i n  o t h e r  words, t o  choose who is  going t o  b u i l d  t he  p l a n t .  Once t h a t  

c r i t e r i o n  is  s e t ,  you need t o  dec ide  t o  go t o  t h e  Nuclear Regulatory f!n?gr. 

m i s s i u u  and g e t  a l i c e n s e ,  , r i g h t ?  So. maybe t h a t  is  another  s i x  months t o  
* .  

two years ,  f i l l i n g  out  a l l  t h e  paper work t h a t  hes t o  bc  dona t o  eubmit t o  

t h e  Nuclear Regulatory Commission. 

, Then t h e  NRC has  t o  l i c e n s e  t h e  p l a n t  f o r  cons t ruc t ion ,  That can take  

anywhere from 20 months on. Some p l a n t s  a r e  s t i l l  bouncing around i n  t he  

oystcm tha t  llave been t h e r e  f o r  50 months. So i t  a l l  depends on, f i r s t  of 

a l l ,  how s e r i o u s  you are  bout bu i ld ing  t h e  p l a n t ,  how w e l l  you do your 

homework, and how lucky you a r e .  

I f  you submi t . a  lousy  a p p l i c a t i o n  and t h e r e  a r e  a  l o t  of ques t ions  

going back and f o r t h ,  o r  t h e r e  i s  a l o t  of i n t e r v e n t i o n  i n  hear ings ,  then 

t h a t  w i l l  ' s t r e t c h  t h a t  t ime out .  "So t h e r e  is  a l o t  of unce r t a in ty  i n  t h i s .  

Once you have your a u t h o r i z a t i o n  t o  begin cons t ruc t ion ,  then you move 

i n t o  t h i s  ( cons t ruc t inn )  per iod of Lime, 30 you can s e e  about t h e  r e l a t i v e  

importance. One year .  One t o  two years .  C a l l  t h i s  two t o  fou r  years .  
. . . . 

And t h i s  i s  s i x  t o  e i g h t ,  That w i l l  g ive  you some idea  of t h e  t ime i t  takes .  

Maybe t h i s  w i l l  answer your ques t ion  of 10  t o  12  o r  11 t o  13. 

PARTICIPANT: Maybe 15. Could be as much as 20, 



DR. ALT: I would l i k e  t o  a sk  one b r i e f  question'. Appa ren t ly , . t he  worst-case 

a n a l y s i s  p re sen t ly  i s ' f o r  t h e  s i t u a t i o n  of a m o r a t o r i h .  ,However, i n  testi- 

mony given by NRC Chairman Hendrie and i n  ques t ion ing  :by ~ e ~ r e s e n t a t i v e  

~ o f f e t t  of Connect icut ,  he is  quoted a s  say ing  t h a t  some e x i s t i n g  p l a n t s  

may be forced  t o  c l o s e  down due to"a very ,  very s e r i o u s  i a c k  of planning." 

W i l l  t h i s  be t h e  new worst-case ana lys i s .  

MR. REYNOLDS: This  would probably r e f e r  t o  t h e ' n o t i o n  t h a t , u n i t s  ope ra t ing  

without  s t a t e  evacuat ion p lans ,  o r  l o c a l  evacuat ion p l ans  must be closed.  

DR. ALT: Right. 

MR. REYNOLDS: That would c e r t a i n l y  be considered. We have a c t u a l l y  done a shor t -  

term a n a l y s i s  f o r  1980 based on a s e r i e s  of ca ses  which cons ider  t h e s e  
# 

graduated problems. One of t h e  cases  is  a s i t u a t i o n  where u n i t s  t h a t  have 

no s t a t e  evacuat ion p lan  o r  l o c a l  ebitcuation p l an  a r e  removed from s e r v i c e .  

O r  u n i t s  t h a t  would be pro jec ted  t o  r ece ive  an ope ra t ing  l i c e n s e ,  t h a t  is,  

t o  load f u e l ,  would be denied t h a t  l i c e n s e .  

That i s  a r e p o r t  t h a t '  was j u s t  pubi ished,  which is  a v a i l a b l e .  We could 

make t h e  t i t l e  a v a i l a b l e  t o  people. 

DR. ALT: Thank you. It i s  now 10:37, s o  we have run over s l i g h t l y .  

PARTICIPANT: W i l l  t h i s  reconvene a f t e r  a co f f ee  .break, o r  i s  t h i s  t h e  end of 

t h e  se s s ion?  

DR. ALT: This  i s  a l l  t h e  time we had a l l o c a t e d  t o  the,  nuc lea r  sess ion .  Af te r  

t h e  co f f ee  break,  t h e  agenda c a l l s  f o r  a cont inua t ion  of t h e  o i l  and n a t u r a l  
, .  . 

gas sess ion .  This  i s  followed by a s e s s i o n  on e l e c t r i c i t y .  

Right now, t h e r e  a r e  two co f fee  breaks.  0ne.A.s i n  room 1123 and t h e  

o the r  i s  i n  room 0123. I t h i n k  t h e  c l o s e s t  one t d  u s  i s  room 1123. 

I thank you f o r  a t t end ing  t h e  s e s s i o n  and hope you enjoy t h e  symposium. 

(Recess. ) 
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CHAPTER 9 

ELECTRICITY 

- , \ 

SPEAKERS : 

Ms. Betsy OIBrien, Energy Information Administration 
Mr. Jerry Eysfer, Energy Information Administration , 

Dr. R. Gene Clark,Energy Information Administration 
Dr. Martin Baughman, University of Texas at Austin 
Mr. Jerry Karaganis, Edison Electric Institute , 



MR. FANARA: I would l i k e  t o  welcome you on.behal f  of t h e  College of Business 

and Management of t h e  Untve r s i ty ,o f  Maryland and t h e  Department of Energy 

t o  th$s s e s s i o n  on e l e c t r i c i t y .  

Our speakers  on t h i s  p a n e l ' w i l l . b e ,  on my l e f t ,  M s .  Betsy O'Brien, who * 

is  Operations Research ana lys t  i n  t h e  Coal and E l e c t r i c  Power Division of 

t h e  .Department of Energy. On my near l e f t  is  Professor  Martin Baughman of 

t h e  Unfversi ty of Texas a t  Austin, Professor  of E l e c t r i c a l  Engineering. 

And, on my f a r  l e f t ,  .is D r .  Gene Clark, who is  the  Direc tor  of t h e  Nuclear 

Analysis  Divis ion  a t  t h e  Department of Energy. . 

Oii my near rtght i s  M r .  Jo r ry  Ysragania of the! Etlisorl Electric I n s r l e u t e ,  

And, on my f a r  r i g h t ,  is  M r .  J e r r y  Eyster  of t h e  Department of Energy. 

We w i l l  s t i c k  t o  a s  s t r i n g e n t  a format a s  possible, by having each 
. . 

speaker speak f o r  15 t o  20,minutes. Then, w e  w i l l  g ive  each speaker 5 

minutes f o r  r e b u t t a l s  o r  po in t s  of correc t ion .  A t  t h a t  poin t ,  we w i l l  open 

up t h e  discus,sion t o  t h e  f loo r .  

Our f i r s t  speaker with prepared'remarks today from t h e  Department of 

Energy w i l l  be  M s .  Betsy ~ ' B r i e n .  

MS. O'BRIEN: Thank you. 

I ' d  l i k e  t o  give a b r i e f ' d e s c r i p t i o n  of t h e  model t h a t  was used i n  

making our p ro jec t ions ,  i d e n t i f y  some of t h e  key va r i ab les ,  and then compare 

t h e  r e s u l t s  from two of t h e  scenarios.  

Can I have t h e  f i r s t  s l i d e ,  please? 

(Refer t o  Figure 9.1) 

The e l e c t r i c  u t i l i t y  pro jec t ions .were  made using the  e l e c t r i c  u t i l i t y  

d i spa tch  module, ' which i s  a submodul& of t h e '  MEFS model. The p ro jec t  ions 

represent  opt imal  dec is ions  on'.power p l a n t  cons t ruc t ion  and opera t ions  

t h a t  minimize marginal cos t  of producing e l e c t r i c i t y .  



e MINIMIZE MARGINAL COST OF PRODUCING 
ELECTR I c I TY 

10 DOE REG IONS 

Figure 9.1 



The c a p i t a l  c o s t  component i n  t h i s  marginal  c o s t  is a l e v e l i z e d  c o s t  

over  t h e  l i f e  of t h e  p l an t .  The.mode1 ope ra t e s  a t  t h e  DOE.regional . leve1,  
... .. . .. . 

and t h e r e  are no r e g i o n a l  t r a n s f e r s  of 'power assumed i n  t h i s  model ' cur ren t ly .  

The demand i s  represented  a s  an  annual load du ra t ion  curve,  and t h i s  

curve  i s  subdivided i n t o  four  ca t egor i e s :  base,  in te rmedia te ,  d a i l y  peak, 

and seasonal  peak demand. P l a n t s  a r e  d ispa tched  t o  meet demand i n  a par- 

t i c u l a r  mode df opera t ion .  

Regional r e s e r v e  margins a r e  s p e c i f i e d  a minimitm ?tr?qui~ee~~nt .  

Therefore,  r e s u l t s  from some scena r ios  p r o j e c t  r e se rve  margins t h a t  exceed 

t h e  minimum requirement.  

Twenty-three convent iona l  p l a n t  types  a r e  modeled and e i g h t  new tech-' 

no logies .  The p l a n t  types  a r e  subdivided by t h e  genera t ing  technology, 
- - 

i . e . , . s t eam,  t u r b i n e ,  o r  combined cyc le ,  and a l s o  by t h e  f u e l  consumed. 

The next  s l i d e ,  shown as Figure  9.2, w i l l  show the 23 convent ional  

p l a n t s .  'l'he coal - f i red  powerplants a r e  f u r t h e r  subdivided by hea t  content  

o f  f u e l ,  sulfur content ,  and whether o r  not  t h c  p l a n t  has  a scrubber .  

The n e w t  s l i d e ,  pleaee ,  

(Refer t o  F igure  9.3) 

This  s l i d e  shows a l i s t  of t h e  new technologies  t h a t  were considered. 

Next s l i d e .  - 
(Refer t o  F igure  9.4) 

Assumptions were made a b a l ~ t  . thc implanea ta t ion  of  f ~ . d . ~ r a l  ;aid o t a k e  

r egu la t ions .    or t h e  Powerplant and I n d u s t r i a l  Fuel  Use Act (PIFUA), no new 

o i l  p l a n t s  were allowed t o  be.  b u i l t  except  f o r  those  under cons t ruc t ion .  

Gas use was l i m i t e d  i n  1990 t o  2 0 - . ~ e r c e n t  of t h e  c u r r e n t  consumption. 



Figure 9.2 
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For t h e  Clean A i r  Act,  e x i s t i n g  p l a n t s  were r equ i r ed  t o  m e e t  s t a t e  

s u l f u r  emission s t anda rds  requi red  b y . t h e ' S t a t e  Implementation Plans.  

New p l a n t s  under cons t ruc t ion  were . r equ i r ed  t o  meet a New Source Performance 

Standard o f . 1 . 2  pounds of s u l f u r  dioxide per  m i l l i o n  Btu. 

Other new p l a n t s  had to .mee t ' . t he .Rev i sed  New Source Perfot'mance 

Standard of .67 pounds. The Pub l i c  Utilities Regulator? P o l i c i e s  Act 

(PURPA) r equ i r ed  t h a t  r a t e  commissions.review p r i c i n g  p o l i c i e s  t o  r e f l e c t  

t h e  c o s t  o f  producing e l e c t r i c i t y  a t  s p e c i f i e d  times of t h e  day. 

This was modeled by. assuming t h a t  peak .demand woulh be .reduced i n  

response t o  h igher  p r i c e s ,  bu t  t h e r e  would be  no reduct ion  i n  t o t a l  demand. 

This  would r e s u l t  i n  an  improvement o f  t h e  load f a c t o r  of 1 pe rcen t , .  

3 pe rcen t ,  and 5 percent  over  t h e  yea r s  1985, 1990, and 1995, r e s p e c t i v e l y .  

The capac i ty  represented  i n  t h e  model i s  d iv ided  i n t o  e x i s t i n g  capa- 

c i t y  and new capac i ty .  Information repor ted  by t h e  u t i l i t i e s  t o  t h e  Depart- 

ment of Energy i s  used t o  o b t a i n  e x i s t i n g  p l a n t  capac i ty  and a l s o  capac i ty  
... 

under cons t ruc t ion .  

These p l ans  f o r  capac i ty  expansion a r e  repor ted  through 1985. Conver- 

s i o n s  ordered under t h e  Energy Supply and Environmental Coordination Act 

w e r e  modeled r e q u i r i n g  p l a n t s  t o  change t h e  f u e l  used from o i l  and gas t o  

coal . 
W e  assume t h a t  12.6 g igawat t s  of oil-fired'powe=plants-.and 3.8 gigawatts 

of gas- f i red  powerplants would be requi red  t o  convert  t o  coa l .  

Any a d d i t i o n a l  capac i ty  requi red  t o  meet demand i s  a model dec i s ion  

based on minimizing t h e  marginal  c o s t .  

For t h e  c a p i t a l  custs, w e  assume no r e a l  c o s t  e s c a l a t i o n  over t h e  

years .  ':The c a p i t a l  c o s t s  for .new c o a l  p l a n t s  w i th  scrubbers  range from 

around $500 t o  $600 per  k i lowa t t  i n  1975 d o l l a r s .  



The f i x e d ' c h a r g e  f a c t o r  i s  used t o . c o n v e r t  t h e  new p l a n t ' s  c a p i t a l  

investment cos t  i n t o  an  annui ty  extending o v e r . t h e  economic l i f e  of t h e  

p l a n t ,  which we assume t o  b e  '30 years .  

This  f a c t o r  i s  'approximately.9.4 percent  f o r  c o a l  p l an t s .  ' 

May I have t h e  next  s l i d e ,  p lease .  . 
(Refer t o  F igure  9.5) , 

Now I ' d  l i k e  t o  p re sen t  s o m e . r e s u l t s  t h a t  compare t h e  series C 

s cena r io ,  our  mid-range e s t ima te ,  w i t h  a  s e n s i t i v i t y  run, no e a r l y  o i l  

p l a n t  requirements.  Coal consumption p r o j e c t i o n s  a r e  h igh  due t o  assump- - 

' .  t i o n s  about t h e  implementation of t h e  Power P l a n t  and Indusdr ia l  Fuel  Use 

Act, t h e  h igh  world o i l  p r i c e ,  which causes conversions from o i l  p l a n t s  

t o  coa l ;  and a l s o  t h e  s h i f t  i n  consumption t o  off-peak hours due t o  t ime 

of day p r i c ing .  

The nuc lear  p r o j e c t i o n s  were made be fo re  we included any e f f e c t  from 

t h e  Three Mile I s l and  acc ident .  The demand growth, t h a t  w a s  assumed i n  

t hese  p ro j ec t ions ,  w a s  approximately 4 . 3  percent  per  year  average annual  

growth r a t e .  

Can I have t h e  next  s l i d e ,  p l ease?  

(Refer t o  F igure  9.6) 

This  s l i d e  shows t h e  capac i ty  p r o j e c t e d ' t o  e x i s t , i n  1990. A s  you can 

. s e e  from t h e  two cases ,  w e  show 70 a d d i t i o n a l  g igawat t s  of c o a l  capac i ty  i n  

s e r i e s  C. Also, t h e  reserve .margin  i n  S e r i e s  C i s  p ro j ec t ed  t o  b e  36 per- 

cent  versus  28 percent  when w e  l i m i t  t h e  e a r l y  r e t i r emen t  of o i l  p l an t s .  

The u t i l i t y  capac i ty  expansion p l ans  r epo r t ed  t o  t h e  Department of 

Energy p r o j e c t  300 g igawat t s  of c o a l  capac i ty  by 1985. 
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. . The a d d i t i o n a l  capac i ty  i n  S e r i e s  C i s  p ro j ec t ed  i n . r e s p o n s e  to.economic 

t rade-off  i n  t h e  model. 
, 

, 1 The f i n a l  s l i d e ,  p lease .  

(Refer t o  F igu re  9.7) 

This  s l i d e  compares t h e ' a v e r a g e  p r i c e ' o f  e l e c t r i c i t y  i n  t h e  two 

scena r ios .  A lower average p r i c e  o f ' e l e c t r i c i t y  of . 2  t o  . 3  m i l s  per  

ki lowatt ;  hour occurs  i n  t h e  no e a r l y  o i l . r e t i r e m e n t .  case.  The increased  

c o s t s  i n  S e r i e s  C i s  due t o  r evenue . r equ i r ed ' f rom t h e  a d d i t i o n a l  new c o a l  

p l a n t s  constructcd.  

MR. EYSTER: Over time, a s  t h e  c o a l  p l a n t s  grow o l d e r ,  t h e  r e l a t i v e  p r i c e  f l i p s  

s o  t h a t  t h e  p re sen t  va lue  over t h e ' e n t i r e  l i f e  of t h e  p l a n t s  would, i n  

f a c t ,  be  less. 

What w e  a r e  s ee ing  i n  1990 is a . sho r t - t e rm phenomenon. When you b u i l d  

t h e  new power p l a n t s ,  t h e  c o s t  of e l e c t r i c  i s  h igher  i n  t h e  near  t e r m  b u t  

w i l l  be  lower i n  t h e  l a t e r ' y e a r s .  

MR. BOONIN: Are you us ing  what M s .  0, 'Brien termed a  l e v e l i z e d  f a c t o r ?  

MR. EYSTER: That i s  n o t  leve l ized . .  . . 4 

MR. ROONIN: T h a t f s . a n  ins tan taneous  change? 

MR. EYSTER: It is  a n  e s t ima te  of t h e  p r i c e  i n  1990. 

MR. MYUNDER: Could you p l ease  exp la in  t h e  d i f f e r e n c e ?  

\ MR. EYSTER: There a r e  two d i f f e r e n t  s e t s  of numbers t h a t  are ca l cu la t ed  wi th in  

t h e  model. One i s  f o r  decision-making a s  t o  what p l a n t  t o  bu i ld .  The o t h e r  

one is  t h e  i n t e r a c t i o n  wi th  the'demand model t o  e s t a b l i s h  what t h e  e l e c t r i c i t y  

demand is. The d i f f e r e n c e  is  t h a t  i n  t h e  p r i c e  es t imate .we v in t age  t h e  
. . 

c a p i t a l .  The'decision-making e s t ima te  is  l eve l i zed .  It i s  used to'compare 

p l a n t s  over t h e  same period.  
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MR. BOONIN: So .we! have no' idea,  .depending upon t h e  v in taging of p lan t s  which 

are eoming on l i n e ,  c o a l  versus o i l  i n  t h e s u b s t i t u t e  model, what wotth 

t h a t  t a b l e  has? 

MR. FANARA: I th ink  w e  might- hold.. t h e  .quest ions f o r  l a t e r .  Thank you, .Betsy. 

Our next  speaker w i l l  be M r .  Clark. 

MR. C W :  - I ' m  only here  t o  t a l k ' a b o u t  t h e  s p e c i a l  problems of nuclear ,  of 

which there a r e  many, o r  a t  l e a s t  on* big  onc t h a t  I can thiuli  o f .  The 

midterm fo recas t ing  system, b e c a u s e , o f ' i t s . t i m e  horizon now through 1995, i s  

i n f l u e n c e d ' t o  a l a r g e  extent  f o r  nuclear  by the  Song l ead  times that a r e  

experienced f o r  nuclear  p lan t  planriing and cons,truction. 

So, w e  spend a g r e a t  dea l  o f ' t i m e  t r y i n g  t o  make s u r e . t h a t  we have 

some reasonable es t imates  f o r  how f a s t  th ings  can move through the  p ipe l ine  

and become a v a i l a b l e  f o r  generat ing capacity.  

And, thA buzzword w e  use i n t e r n a l l y  i s  "build l i m i t , "  What w e  do f o r  

t h e  modeling system is  e s t a b l i s h  a lower ' l imi t  t h a t ' s  based on p l a n t s  

t h a t  a r e  e i t h e r  opera t ing  o r ' under  cons t ruct ion  f o r  which t h e r e  would be 
I 

probably no turn-back point ,  bar r ing  some congressional  ac t ion .  And a l so ,  

e s t a b l i s h  an  upper l i m i t  t h a t ' s  based on t h e  maximum amount of capacity 

WE! t h i n k  could move through t h e  system aria be a v a i l a b l e  a t  the  p a r t i c u l a r  

. yea. t h a t ' s  being modeled. . . 

So t h i s  e s t a b l i s h e s  a range wi th in  which the  model can make i t s  

economic choice, If i t  decides t h a t  nuclear  is  not  cost-conipetitive with 

coa l  i n  a given region,  i t  cannot bui ld  up t o  t h i s  maximum avai lable .  But . . 

it t y p i c a l l y  w i l l  no t  cancel  a nuclear  p l a n t  t h a t ' s  wel l  i n t o  cons t ruct ion  

because of t h e  sunk costs--costs t h a t  have already been expended. 

The way w e  do it. is t o  take  a snapshot 'of  a l l  t he  nuclear p ro jec t s  we 

know about i n  t h e  system today. This information is  ava i l ab le  from t h e  
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Nuclear Regulatory Commission and various .--. industry journals. Then, we 

apply rules. on the time, durations .it takes. to get from one step to another-- 
, . 

the .necessary steps in the sequence of 1. events that occur. ' -  ~hese time aura- 

tions are typically 'empirically derived. .That is ,. they're based on. recent 
. . 

experience moving through the' system. For the' three. different low, m$d, 

and high scenarios reflect statistical .deviation of this empirical deter- 

mina t ion. 

Another aspect of what we, as the nuclear people, contribute to the 

midterm system, is an estimate of the construction costs of nuclear plants. 

We spend a great deal of time.being consistent with the,rest of electric 

power in terms of our initial assumptions. 

The nuclear case typically starts with a plant design as incorporated 
\ 

into a modeling framework that reflects today's regulations. We have 

identified some 30 unresolved'generic. safety issues which we.think could 

impact the cost of the plant. And the low, mid, and'high supply scenarios 

reflect different assumptions about the resolution of those safety issues 

and how they impact the cost of the plant. L: 

Our contribution, like I say, is in the area of construction costs of 

nuclear plants and limits (upper and lower) on. the, amount of nuclear .capacity 
. . 

available for generation in a given year. . . 

That's it. No slides. 

MR. FANARA: Thank you, Dr. Clark. 

Our next speaker will be Dr. Bau.ghman, and he is our first invited dis- 

cussant. 

As you realize, the two previous speakers are.from the Department of 

Energy . 
Dr. Baughman? 



DR. BAUGHMAN: Having been t h e  . r e c i p i e n t  of - t h i s  kind of s c r u t i n y  of one 's  

,'; - work a t  one p o i n t  i n  my l i f e  n o t  too : long  ago, I must s a y . i t t s  a  g r e a t  
, . 

d e a s u r e  t o  b e  up h e r e  w i th  t h e  .shoe on . t h e  o t h e r  foo t .  It 's much e a s i e r  

t o  p l ay  t h e  r o l e  of a c r i t i c  than i t  is  t o . d o  t h e  i n i t i a l  work. . 

I have f i v e  o r  s i x  p o i n t s . t h a t  I want t o  make about t h e  a n a l y s i s  t h a t  

has  been done by E I A  and repor ted  i n . t h e i r  annual  r e p o r t .  I ' ve  read  through 

t h e  s e c t i o n s  of t h e  r e p o r t  dea l ing  wi th  e l e c t r i c i t y  f a i r l y  carefu l ly . ,  I 

guess where I ' d  l i k e  t o  s t a r t  is  no t  i n  t he  chapter  dea l ing  wi th  t h e  mid- 

term e l e c t r i c i t y  supply f o r e c a s t s ,  but  t o  look toward t h e  c h a r a c t e r i z a t i o n  

i n  t h e  r e p o r t i n g  of  e l e c t r i c i t y  parameters and o t h e r  chapters .  

The f i r s t  t h i n k  I would Like t o  lpok a t  i s  . t h e  r e p o r t i n g  of t o t a l '  

u t i l i t y  c a p i t a l  expenditures .  I n  t h e  annual r e p o r t ,  t h e r e  i s . a  range of 

c a p i t a l  expendi tures  repor ted  f o r  t h e  1979-1990 'time period,  i n c l u s i v e  of 

a l l  yea r s ,  of $276 b i l l i o n  t o  $327 b i l l i o n .  That i s  a  range o f . $ 5 0  b i l l i o n ,  

o r  an u n c e r t a i n t y  i n  cumulative expend i tu re s ' ove r  t h i s  t i m e  per iod  of 

about 12  t o  1 5  percent .  

Th i s  t u r n s  o u t  t o  be,  on t h e  average, about $4 t o  $5 b i l l i o n  a  yea r ,  

depending on how you want t o  c a l c u l a t e  i t ,  compared wi th  1978 c a p i t a l  

: expendi tures  of $33 b i l l i o n .  

The.EIA i n  t h e i r  r e p o r t  i n  several .places--and t h i s  came through 

very  c l e a r l y  t h i s  morning i n  t he  nuc lea r  discussion--does no t  t r e a t  t h e  

f i nnnc ing  of t h e  expal~sivri uf capacity a s  a  mat te r  f o r  a n a l y s i s  i n  t h e i r  , 
c a l c u l a t i o n s  of p l a n t  expansion and t h e i r  f o r e c a s t s  t o  t h e  midterm. Com- 

p l e t e l y  neglec ted  i s  t h e  impact of s t a t e  r e g u l a t i o n s  of e l e c t r i c i t y  p r i c i n g  

and i t s  impact on t h e  u t i l i t i e s t  f i n a n c i a l  wherewithal1 t o  cons t ruc t  t h a t  

new capac i ty .  



Utility rates have genera1ly.been based on an average cost pricing, 

or embedded'cost of.service, concept. Historically, a major portion of 

the'.net revenue, that income.that is provided'as a return,to capital, has 

been interest during construction, a non-cash income allowance.' Because 

this non-cash income item'is growingin.proportion to total.net'revenues, 

the' financial capacity of ' the' utilities .quite likely may not '.be consistent 
\ .  

with the'prices calculated in the.report for'.the new capacity.requirements 

indicated. This, when' recent increased'interest rates'have.made it even 

more difficult to .finance new'construction. 

In all cases, and certainly for all the sensitivity studies as well . . 

'.) . . 

as for the base case, the report needs to quality the forecasts that are 

presented with the statement that these are results subject to the assumption. 

that financing is available. EIA is aware of this problem and, in fact, 

it is stated in places in the report, but I don't think completely enough. 

Correcting the problem could significantly impact the numbers presented in 

the report. 

Another difficulty with the analysis relates to the state regulatory 

environment, It is the neglect'of the'diff.iculty in establishing the need 

for new capacity when seeking certification,of need of new generating units 

from state utility commissions when 30 to 45 percent reserve margins are 
% 

present. These are the reserve mhrgins indicated in the series C mid- 

case growth forecast in the report. 

YoulS.J. note the trend to.increasing reserve margins. This is described 

as a result of the substitution of new coal capacity for existing oil and 

gas capacity. 

Often'it is the case that utilities.seek certification'of new plants I 

based'upon the arguments that they will have a more secure fuel supply from I 
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a l t e r n a t i v e s  t o  o i l  and gas and t h a t  t h e  new p l a n t s  w i l l  be.more economical. 

But, i t ' s  been my experience t h a t  s h o r t l y  t h e r e a f t e r ,  when t h e  u t i l i t i e s  

t hen  go back t o  t h e  commission t o  r eques t  a n  i n c r e a s e  i n  rates, they need, 

, i n  p a r t ,  t o  j u s t i f y  t h e  inc rease  i n  r a t e s  by t h e  cash flow'problems t h e  

f inanc ing  of t h e  new p l a n t  poses.  

It sounds i n c o n s i s t e n t  t o  want.new p l a n t s  f o r  reasons of economy and 

then r e q u i r e  h ighe r  r a t e s  t o . £ i n a n c e  t h e  new p l a n t ,  even though i t  is  not .  

. Whether t h e  r a t e  i n c r e a s e s  w i l l  be:forthcoming t o  a l low t h e  rise i n  r e se rve  

margins i nd ica t ed  i n - t h e  EIA f o r e c a s t s  t o  happen is  problematical .  

The t h i r d  p o i n t  I want' t o  make is t h a t  p a r t  of t h e  c h a r t e r  of t he  
(8 

e l e c t r i c  u t i l i t y  f r a n c h i s e  i n  a l l  s t a t e s ,  t o  my knowledge, is  t o  supply a l l  

reasonable  demands f o r  s e r v i c e  r e l i a b l y  and a t  low c o s t s .  I would l i k e  t o  

focus  upon t h e  i s s u e  of r e l i a b i l i t y .  

1 . t h i n k  r e l i a b i l i t y  i s  given too l i t t l e  a t t e n t i o n  i n  t h e  administra-  

t o r ' s  annual  r e p o r t .  The E I A  s t a t e s  t h a t  unpredic tab le  events  such as an  

' Of1 embargo, a nuc lea r  moratorium, seve re  weather o r  drought,  nr an extended 

c o a l  s t r i k e  would cause dev ia t ions  from t h e  p r o j e c t i o n s  i t  p re sen t s .  

This  is on page 266 of Volume 3. I d id  f i n d  t h a t ,  i n  f a c t ,  a nuc lear  

moratorium scena r io  was presented i n  t h e  nuc lear  chapter ,  h ~ ~ t .  n n t  i n  t h e  

e l e c t r i c  u t i l i t i e s  chapter .  But f u r t h e r ,  I would a s s e r t  t h a t  a t  least two 
a 

of t h e s e  events  a r e  probably much more l i k e l y  today than  a week ago, and 

I chink 811 have a significant non-zero p r o b a b i l i t y .  

These non-zero p r o b a b i l i t i e s ,  i n  my o p i ~ i o n ,  have as g r e a t  a s  o r  pos- 

s i b l y  even g r e a t e r  impact on t h e . r e l i a b i l i t y  w i th  which e 1 e c t r i c i . t ~  i s  

, supp l i ed  than  t h e  convent ional  no t ions  o f - r e s e r v e  margins o r  l o s s  of load 

p r o b a b i l i t i e s  ca l cu la t ed  from forced  outage r a t e s  of p l a n t s  on l i n e  and 

p o s s i b l e  dev ia t ions  i n  load.  
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I think.the 'concern with prolonged'supply disruptions, in fact, is a 

very large concern in the ininds of the'utility.planners. I'm not sure 

that the utilitieshave figured:out quite how to deal with tiis analytically 

in their own analyses of expansion'alternatives. But, I think it is apparent 

that this set of concerns would.motivate a supply mix that affords maximum 

flexibility. This is because.there is some benefit to relfability of having 

an.alternative, even though it may be high in cost. This concept is not 

incorporated'in the analyses that go into.the administrator's annual report. 

Let me summarize before going on. All-three of the aforementioned 

problems, that of financing, that of getting certifications from state com- 

missions for new plants that need'to be added in the face of high reserve 

margins, and the effects on relfability of the uncertainty of fuel supply, 

I think, imply a set of capacity additions for the electric utilities 

sector that may be somewhat less than even the electric utilities have sug- 

gested that they plan to have available-in the future. I also think the 
. . 

risk averse posture that utility-planners are required by charter to adopt 

is not properly incorporated into the'EIA models, nor its.analysis. In 

order to do this, the EIA models would have to be changed to incorporate 

both the societal costs of not ,being able to meet demand with an adequaae 

supply of electricity as well as the'possibility in their analytical fxame- 

work of exhibiting the results of a disequilibrium. As presently structured, 

the model forces an equilibrium. 

Now let us move on to further problems. Another criticism--this is a 

fourth criticism--is the absence of account taken of the different rates of 

escalation of fuel'prices for alternative plant types in comparing plant 

costs in the capacity expansion logic. There is a'calculation of levelized 



capital costs.done but, to,my knowledge, .there is not any counterpart calcu- . 
lation'done for'fuel cost: .Theke.are cases'..where fuel prices escalate at 

different r,ates relative to each.other'.and different from'the overall. rate 

of inflation. If EIA used a life cycle.co~~~calculated'from'a levelized 

fuel cost over the life of the plant, . it might be somewhat dif ferent than 

if only the.current period prices'.were used'in that calculation. .This is 

particularly important i n  the'capacity expansion logic and perhapa would 

influence the relative choice'between plants in the results presented by 
.- 

~d. 

My final criticism is the'lack of'full attention given to maintenance 

scheduling and the use of an annual load duration curve in the calculation 

of production costs. To my knowledge, the' plants are characterized by only 

a maximum capacity factor without reference to whether or not the scheduling 

of maintenance is possible in the'.periods of year that the maintenance can 

be completed. Maintenance'ls normally scheduled in the spring and fall when 

the demands placed on the capacity are somewhat less than the total installed. 

1 t . i ~  possible to have adequate reserve margins in terms of your annual 

reserve margin tabulation, but not'have enough capacity in the off-peak 

periods to schedule the required maintenance of capacity that is installed 

in the system. As a result, it is possible to experience shortages even 

under the condition of seemingly adequate reserve margins. 

This is a ptoblem that is not easy to deal with when an annual load 

duration curve is used. The problem'would.be . aggravated . in the cases with 

Increased load factors. 
\- 

The problem is certainly more. significant under the conditions of 

lower reserve margins than is present in most of the scenarios that the EIA 



runs. However, there. might be alternative cases, such as the nuclear mora- 

toriuri scenario.reported'in the'.nuclear energy section, where the'impact 

could be significant. 

Well, I'm going to stop'here and.turn.it over to the next speaker. 

MR. FANARA: Thank you. Our next speaker will .be Mr. Jerry Karagants. 

MR. KARAGANIS: Well, I'd like to start off by complimenting the Department of 

Energy on a very nice work aspect.. 1 think each we're seeing both 

improved forecasts and "hat I conkider a high &lity documentation and 

presentation of the forecast. 

But, I also think things are going to get a lot tougher in the fore- 

casting business and DOE has considerable challenge, I think,'in dealing 

with the new realities of reduced.nuclear, and the increased significance 

of conservation, which in the past they've been able to avoid because we 

had forecasts of significant economic prowth, at least in the near'term. 

'What I am saying is you just can't separate electricity from the 

economics of the country. And, I think over the past two years EIA has 

forecasted economic growth too high in the midterm. As a result, energy 

. . 
forecasts have been too high. 

0n.e nf the nice fallouts of high energy forecasts is everybbdy 'gets 

" a nice piece of the pie. You don't have 'to modelL'any of' the problems. 

This year, if you look at the new Wharton forecasts of the long term 

and I believe also DRI, you'll see' much lower G N P ' ~ ~ O W ~ ~  rates out in the 

next decade. Correspondingly, I feel that there will be reduced growth 

rates in all forms of energy. 

So, let me focus on where I think the big problem in the electricity 

portion of the DOE model is. And that is basically modeling load. That's 

what electricity is all about. The represehtation of load in rhe past has 

been fixed. And,'given what we see today, that is going to change. 
'4 
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I think annual load duration'.curves'have seen their day. And, I 

think.. that a simple mechanism for '.reducing. the growth and .peak are not 

sufficient to capture the interaction'.between'electricity and economic 

growth. 

I would.second Dr. Baughmin's coithents that the electric utility 

industry, as an industry, is not.properly modeled. It's more of an 
\ 

engineering approach than a comprehensive look at the role of electricity 

in the near and long terin. 

Uncertainty is,one dimension: Utilities have to plan for it. They 

do not have unlimited finances. They have now perhaps a much narrower range' 

of choices for generation. 

I think dynamics has always.been a problem. It's difficult and tedious 

to look at what is really happening over time. I think the snapshot approach 

is limited t o r  examining what the.rea1 world probTems are. I also concur 

that reliability is somewhat ignored. It is just set aside. 

And, I think, if nuclear is limited and if coal doesn't come on line 

as it continues to face more and more environmental constraints, reliability 

will become a significant issue. 

I suppose it isn't the intent of the DOE forecast to offer solutions. 

I would say that when you are done with a forecast, you'd like to believe 

that it's a future, although not fact, is workahle, and that the entlties 

that are existing in that future have a chance to survive and operate under 

normal business rules. 

So, in summary, I think a lot of these problems will collapse back 

upon looking at energy growth and particularly electricity growth, both 

the demand and the energy. 
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Someone is going to have to use.that.mode1, that change. 

In closing, I'd like'to offer'a suggestion'becau~e~of this changing . . 

and uncertain world that we're facing. I-think that DOE.should afford other 

people an opportunity to comment on their pre-publication'of their graphs 

and, perhaps, even participate within.the'constratins of the charter given 

to them by Congress in forecasts. 

Thank you. 

MR. FANARA: Thank you, Jerry. 

At this poine, we'll turn to.replies' from the invited'discussants. 

Jerry Eyster, would you like to begin? 

MR. NSTERj I think we had some very good comients here.' And fortunately, 

I think that actions.are being taken' in most of the areas to' do something 
(. 

about them. They are not new. They are ones that we are very much aware 

of, and they have concerned'us. 

Taking Dr. ~aughman~s points, he spoke of not taking capital expendi- 

ture requirements into account, the.neglect'of the state regulatory comrnis-; 

sions,and the' omission of analyses'of'reliability problems. He suggested 

that we need to model the industry instead of just the physical engineering 

conversion process. Such modeling is the focus of some work that is now 

being done by the Coal and Electric Power Analysis Division. A contractor 

for the Division, in essence, is bringing'in the state regulatory commission 

decision process into the MEFS system. 

The regulatory process is a very complex one.' We are exploring various 

options. One option would be to.decouple the capacity expansion decision 

from the equilibrium model. This would have 'the MEFS model solve for a 

world where the decisions have already been'made on the'capital expansion. 



',The model would work with what was anticipated to be needed in 1990 

or 1995, based on as~u~~tions. made in 1985. 

This approach would allow us to analyze reliability issues because 

we could posit scenarios where.the state.regulatory commis'sions do not 

allow adequate rate increases drdo not allow the building of capacity 

except to meet incremental demand. 

With the new structure an'analyst could look at disequilibrium 

scenarios. Such disequilibrium was not modeled in the main frame scenarios 

in the annual 'report. The "no early .retirement1' sensitivity analysis, 

discussed earlier, was our attempt to broach this area. We posited what 

another decision-making framework might be using the modeling tools we had 

at the time. 

We analyzed what happens if you go to the commissions and they say, 

"You are not going to be allowed to add the capacity, ever1 though you can 

make rational, economic arguments that it is in the interest of our con- 
. .. . -. . .. 

sumers in the long term to build that capacity. We will not grant the rate 

increases. " 
. . 

Steps are being taken to improve the modeling of regulatory behavior. 

f will now deal with several miscellaneous issues. Coal is already 

levelized. Nuclear is levelized. Oil is the only fuel that is not 

explicitly levelized. By not 'levelizing oil prices, given that most of 
. . 

the forecasts show its price increaking in real terms, we underestimate the 

economic at tractiveneks of replacing oil-f ired capacity. 

As for plant maintenance scheduling, the capacity factors that are 

used are based on historical exper%enke. There are implicit,. within that 

historical experience, aspects of'.what are the levels of operation that 

one can expect from this type of'equipment during the year. 
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Along with.the assumed' improvement.in.the load factor was an increase 

in reserve margin. Work that was done for..EPRI indicated'.that as.the'load 

factor goes' up, th6 reserve margin .must. increase to retain .the same 

reliability, This was dialed' into.the' assumptions in the'model. So, 

providing for adequate inaintenance'time was ,addressed. 

Coming back to reliability; $f you'don't have the' nuclear capacity, if 

you can't build the coal, and.if the'demand is'increasingfaster'.than your 

expanding capacity, you've got'problems. 

The analysis for ~ the 'Annual . ueport did not present such problems. The 

world that we were looking at was pre-Three'Mile Island. The nuclear numbers - 

were, I think, very fair estimates. I do not think there has been'any strong 

criticism that we were being either extremely pessimistic or extremely 

optimistic. 

There was no indication that.we could not build the coal-fired'capacity 

called for in the projections. There was concern that the various permitting 

processes were complex. There were other concerns about whether utilities 
t 3 

would replace the oil capacity. No one "as s\aying that the' coal-fired 

capacity could not be built. Thus, within the projections that we developed, 
. , 

we had adequate reserve margins. 

So reliability was not a critical element of what we were looking at. 

We probably should have posited'some disequilibrium solutions and analyzed 

scenarios farther from our main frame, However, for the set-of problems 

that we examine3, the focus of the analysis was not on reliability. It was] 

on coal-f ired capacity and the' replacement of oil in the utility /sector. 

It is clear that the demind is.there to build the capacity. Can it be 

built? This waq the issue that.we'identified. This would be an area where . - 
having comments from the utility.industry would have been helpful in 



developing some of t h e  scena r ios ,  p a r t i c u l a r l y  i n  terms of d i sequi l ibr ium.  

Ce r t a in ly  i f  a l l  goes wrong, then we've got  problems. . 
F i n a l l y ,  t h e r e  is t h e  i s s u e  of economic growth and e l e c t r i c i t y  growth. 

I f i n d  i t  very  i n t e r e s t i n g  t h a t  EIA and i t s  predecessor  o rgan iza t ions  i n  FEA 

has l a r g e l y  been p r o j e c t i n g  low e l e c t r i c i t y  growths f o r  t h e  p a s t  f i v e  years .  

U t i l i t y  i ndus t ry  p r o j e c t i o n s  have been very  slow t o  respond t o  high o i l  

p r i c e s  and increased  conservat ion.  

Over t i m e ,  t h e  i ndus t ry  f o r e c a s t ,  r epo r t ed  through t h e  Nat iona l  E l e c t r i c  

R e l i a b i l i t y  Council o r  through EET, has dec l ined  from 7 .5  percent  Lu 5.8 

pe rcen t .  This  l a t e s t  f o r e c a s t  is a t  t h e  high end of EIA's growth r a t e  

range through 1990. 

I n  f a c t ,  we haGe slowly been merging. The indus t ry  f o r e c a s t  has been 

coming down towards where E I A  c o n s i s t e n t l y  has been p ro j ec t ing  e l e c t r i c i t y  

growth t o  be.  

I th ink  the  EIA'S modeling of e l e c t r i c i t y  demand has provided a r a t h e r  

c o n s i s t e n t  s t o r y .  When I hea r  concern voiced about r e l i a b i l i t y ,  i t ' s  t y p i c a l l y  

by t h e  indus t ry  say ing  t h a t  i t  i s  p r o j e c t i n g  5.8 percent  growth, bu t  i t  

r e a l l y  be l i eves  t h a t  t h e  growth r a t e  w i l l  be h igher .  

There i s  .concern about (what t h e  !.ndustry r e a l l y  t h inks  is going t o  

happen. Are they say ing  t h a t  t h e  growth i s  going t o  be high bu t  they a r e  

j i g g e r i n g  t h e  e s t ima te s  r epo r t ed  by NERC so: t h a t  they do no t  have t o  bui ld  

capac i ty?  O r ,  a r e  they saying t h a t  t hese  e s t ima te s  a r e  high and they r e a l l y  

b e l i e v e  that demand growth i s  going t o  be lower? There is  disagreement here .  

The bottom l i n e  is  t h a t  I th ink  the  i n d u s t r y . h a s  var ious  s t o r i e s .  The 

s t o r y  t h a t  t h e  E I A  has  pu t  t oge the r  is  a reasonably c o n s i s t e n t  one, i s  

i n t e r n a l l y  c o n s i s t e n t  and has been-cons is ten t  over  time. It has provided 

a base  f o r  a n a l y s i s  of va r ious  p o l i c i e s  and looked a t  t h e  c a p a b i l i t y  of t h e  



i ndus t ry  t o  expand. I t h i n k  t h e  EIA should be reasonably proud of t h e  

modeling i n  t h i s  a rea .  

Ce r t a in ly  t h e r e  a r e  problems i n  a l l  t h e  th ings  we do. But I th ink  

t h e r e  has  been a  cons is tency  the re  t h a t  has  l e d  t h e  a n a l y t i c  community. 

MR. FANARA: D r .  Baughman, would you want t o  r ep ly  t o  t h a t ?  

DR. BAUGHMAN: I have j u s t  a  couple of comments. I guess ,  f i r s t  of a l l ,  I 

should say t h a t  many of t h e  comments t h a t  I made were recommendations f o r  

f u t u r e  r e p o r t s .  ' 

'- . 

I t h i n k  t h e  one t'hing t h a t  comes ou t  of t h i s ,  and I th ink  t h i s  i s  p a r t  

of what J e r r y  was saying,  too ,  i s  t h a t  t h e  ana lyses  repor ted  g ive  t h e  impres- 

s i o n  of much l e s s  unce r t a in ty  i n  t he  f u t u r e  out look f o r  e l e c t r i c i t y  supply 

and demand than I th ink  i s  r e a l l y  p re sen t .  

And, t o  t h e  e x t e n t  t h a t  they p o r t r a y  t h e  world wi th  p lus  and minus 5 

percent  o r  p l u s  and minus 10 percent  unce r t a in ty ,  I t h i n k  they a r e  m i s -  

leading.  Misleading even t o  t h e  po in t  of  s t e e r i n g  us away from th inking  

about what i s  t h e  r e a l  problem. And t h a t  i e  one of unce r t a in ty .  

My recommendation i s  t h a t ,  i n  f u t u r e  yea r s ,  t h e  EIA ana lyses  cover 

more extremes i n  terms of both supply a l t e r n a t i v e s  and demand a l t e r n a t i v e s .  

I ' d  l i k e  t o  respond now a l s o  t o  t h r e e  o the r  po in t s .  

You s a i d  t h a t  t h e  c o a l  p r i c e  used i n  t h e  expansion c a l c u l a t i o n s  was 

indeed a l e v e l i z e d  c o a l  p r i c e  because t h e  c o a l  p r i c e  is cons t an t ,  i n  cons tan t  

d o l l a r s .  But t h a t  is ,  i n  f a c t ,  an output  of. t h e  model and not n e c e s s a r i l y  

requi red  as an inpu t .  

Thus, one could conceive of s cena r ios  where t h e  p r i c e  would change and 

e s c a l a t e  i n  r e a l  terms. The nuc lear  moratorium case  is  an example. There 

a r e  cases  where t h e  condi t ions  of t h e  base case  won't hold. When t h i s  i s  t h e  

case ,  t h e  problem would be p re sen t .  
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You a l s o  i n d i c a t e  t h a t  you used t h e  r e s u l t s  of an EPRI s tudy  t o  d i a l  

i n  a  r e l a t i o n s h i p  between load  f a c t o r  i nc reases  and r e se rve  margin. I th ink  

t h a t ' s  j u s t  f i n e  i f  you d id .  However, t h e  r e p o r t  s t a t e s  t h a t  t he  inc rease  

i n  r e se rve  margins is  because of s u b s t i t u t i o n  of c o a l  f o r  o i l  and n a t u r a l  

gas p l a n t s ,  and makes no s ta tement  a t  a l l  about i nc reas ing  requirements 

f o r  r e se rve  margin. 

F i n a l l y ,  you poin ted  out  t h a t  Three Mile I s l a n d  was a r e c e n t  event--if 

anyth ing ,  it  made, g r e a t e r  t h e  range of uncertainty--and t h a t  sho'rtages and 

o t h e r  i - t t l l a b i % i ~ y  ~ o n ~ i r i p r a t i o n n  t h a t  I' talked atvuL as p o s s i b i i i t i e s  were . 
no t  so  l i k e l y  s i x  months' ago o r  n ine  months ago. 

I agree t h a t  t h a t ' s . t r u e .  I t h i n k  t h e r e  i s  a l s o  good precedent i n  t he  

h i s t o r y  of DOE and i t s  predecessor  organiza t ion  t o ,  i n  f a c t ,  broaden i t s  

c a p a b i l i t y  f o r  a n a l y s i s  t o  more extremes and t o  a l s o  b u i l d  i n  the  c a p a b i l i t y  

t o  analyze t h e  s i t u a t i o n  of d i sequi l ibr ium.  

L happen t o  know, f o r  example, t h a t  i n  1975-1976 the  Federa l  Energy 

Adminis t ra t ion  sought t h e  s e r v i c e s  of an o u t s i d e  c o n t r a c t o r  t o  do some 

ana lyses  of t h e  e f f e c t  of t h e  C a l i f o r n i a  nuc lea r  power p l a n t s '  i n i t i a t i v e .  

One of t h e  reasons was because t h e  then PIES model d id  no t  s imula te  

d i sequ i l i b r ium.  Thus, the e f f e c t s  of pascngc of t h a t  i n i l l a t i v e  poss ib ly  

could no t  have been captured i n  t h e  then FEA modeling apparatus .  

That was four  yea r s  ago and- t h e  problem has a r i s e n  again.  So t h e r e  

c e r t a i n l y  is  a h i s t o r i c a l  precedent .  And, i f  some response had been made 

t o  b u i l d  t he  model appara tus ,  t h e  i n a b i l i t y  t o  d e a l  wi th  i t  would not  s t i l l  

be p re sen t .  

Thank you. . . 
MR. FANARA: Thank you. J e r r y ,  do you have some response? 



MR. KARAGANIS: Yes, I have a  few comments. d 

F i r s t  of a l l ,  i f  I am c o r r e c t ,  when I compare our  f o r e c a s t  w i t h  t h e  

E I A ' s ,  t h e r e ' s  very  c l o s e  agreement. This  makes me suspec t  t h a t  no te too  
, 

much e l e c t r i c i t y  f o r e c a s t i n g  is t ak ing  p l ace  i n  t h e  midterm model. 

The po in t  t h a t  I am t r y i n g  t o  make is  t h a t  i f  you f o r e c a s t , h i g h  y.ou 

can accommodate everybody. That i s  t h e  n i c e  p a r t  of i t ,  You s t a y  ou t  of 

t roub le .  

And, what we a r e  f ac ing  is  a world where we expand our economic and 

energy system.through pain.  I t  is  a  growth through pain! i 

The only way t h a t  t h ings  w i l l  g e t  done i a  when someone i e  f i n a l l y  

t i r e d  of s u f f e r i n g  e i t h e r  a  gas  l i n e  or. t h e  i s suance .o f  r a t i o n i n g  cards.. 

The Thomas Alva Edison coupon i s ,  I ' m  su re ,  on t h e  horizon,  probably some- 

where i n  t h e  bu i ld ing  over on Cons t i t u t ion  Avenue, or ,  wherever. 

So, t h e  p o i n t  is  t h a t  i t  i s  a  r e s p o n s i b i l i t y  'of EIA t o  t i g h t e n  up the  

f o r e c a s t ' a n d  j u s t  s e e  how good you a r e  i n r ' c a l cu l a t ing  t h e  smal le r  p i e .  

J u s t  s e e  how good your modeling system is ,  s o  when t h e  National  ' c o a l  

Assoc ia t ion  comes by, you say s o r r y  bu t  t h i s  i s  the  way we s e e  i t ;  You're 

one of t he  b igger  l o s e r s  i n  t h i s  game. 

I know t h e  output  of such an  e x e r c i s e ' w i l l  be t o  r e a l l y  improve your 

methodology. You know t h a t  you have t o  begin t o  then f ace  the  ques t ion  of 

whether you have modeled an indus t ry  properly.  o r  you have j u s t  some grand 

supply a l l o c a t i o n  mechanism t h e r e  t h a t  works j u s t  by conception without  any 

reason o r  rhyae. 

Thank you. 

MR. FANARA: Thank you, J e r r y .  

A t  t h i s  p o i n t ,  w e ' l l  e n t e r t a i n  ques t ions  from t h e  f l o o r ,  And, I would 

ask  t h a t  you p l ease  d i r e c t  your ques t ions  t o  one s p e c i f i c  speaker .  



MR. PEARSON: John Pearson from EIA again. 

Jerry, what exactly are you getting at? Do you want us to clamp down 

on capacity or what? 

MR. KARAGANIS: No, no. I want you,to model lower economic growth. 

MR. PEARSON: That's easy. We do that anyway. 

MR.-KARAGANIS: What I'm saying is your.forecasts of oil accommodate the oil 

industry. Your forecasts of gas accommodate the gan f n r i ~ ~ s t r y ,  Xsur fore- 

casts of electrioity accommodate the electric utility industry. And, your 

forecasts of coal accommodate the coal industry. 

And, to some degree, you're beginning to accommodate the conservation 

industry. Okay? 

I'm saying the realities are are not going to be able to accomnodate 

all those people. 

Dy gufi1& allraJ arid coming Up with some sort of consensus forecast that 

accommodates them all is not really the service I think your organization 

was intended to provide to the public. 

MR. EYSTER: I didn't realize we accommodated anyone. 

MR. PEARSON: Neither did I. 

MR. FANARA: Yes? 

MR. BOONIN: I am with the Pennsylvania Public Utility Commission. I have a 

question for Ms. O'Brien. 

You stated that you had base case or baseline reserve margins for the 

various regions? 

MS. O'BRIEN: Yes. 

- MR. BOONIN: What did you do for each region? You used your 10 regions like 

. the rest of the system? 



What do you use for Region 3? 

MS. O'BRIEN: It's 20 percent as a base.number. But, as Jerry was explaining, 

itls modified with the load factor improvement. 

So if we're assuming a one percent improvement for the load factor 

in 1985, it would be 21 percent. 

MR. BOONIN: It's only modified for load factor improvements and not for outage 

improvements, increased scrubbers, relaxed environmental restrictions, or 

whatever else may come along? - 

MS. O'BRIEN: No. The only change is in regions with hydro-use. It's ihcreased 

because we're assuming an average water flow. And, during adverse years, we 

felt they needed a higher reserve. Reserve hasn't been looked at closely 

because, recently, the growth in demand has declined. , 

MR. BOONIN: You're just taking a standard, okay. 

MR. FANARA: Yes? 

MR. FAN: I am Shou-Ohan Fan from the Department of Energy, FERC. I have a 

question for Ms. OIBrien. 

Do you analyze the demand by region or just by the lump sum? 

MS. O'BRIEN: It is by region. The model minimizes the overall costs for 

each region. 

MR. FANARA: That was the question? 

MR. FAN: Do you analyze the demand and the supply by region? 

MS. O'BRIEN; Yes. 

MR. PANARA: Any other questions? 

MR. PEARSON: I guess I should ask this of Marty or Jerry. Do you have any 

evidence that peak load pricing will influence this the way we're suggest- 

f n g ,  the 1, 3, and 5? Or is this too direct a question? 



\ .' - 
MR. KARAGANIS: It depends upon what you t h i n k  peak 16id p r i c i n g .  is ,  and,'what . -. 

.' I i t ' s  go<ng t o  .inipa=t. I f  i t ' s ,  gdi:ng t o  shu t  t h ings  down over t h e  f u l l  

d u r a t i o n  of t h e  load  curve,  you know, of t h e  peak po r t ion ,  then i t ' s  going 

t o  impact it. There i s  a good l i k e l i h o o d  t h a t  i t  would j u s t  impact on 

energy and l e a v e  t h e  t o t a l  demand. on capac i ty  r i g h t . t h e r e .  

So I say  i t ' s  f a i r l y  unce r t a in ,  I th ink .  

DR. BAUGHMAN: My response t o  t h a t  i s  t h a t ,  f i r s t  of a l l ,  we have t h e  B r i t i s h  

exper ience  and t h e  French experience.  And c e r t a i n l y ,  t h e r e  was some s h i f t  

i n  load the re .  I don ' t  know what you imply by your peak load p r i c ing .  If 

you change t h e  seasona l  peak load  p r i c e s ,  you would t h i n k  t h a t  might have 

some minor impact.  

For t he  time of day r a t e s  you would expect  t o  s h i f t  t h e  t ime a t  which 

t h e  load occurs  dur ing  t h e  day. You t a l k  about r a t e  reform and d i f f e r e n t  

k inds  of p r i c i n g  schemes i n  t h e  r e p o r t .  But, I d i d n ' t  s e e  s p e c i f i c a l l y  

what you had r e f e r r e d  t o  i n  terms of seasonal  ve r sus  t ime of day r a t e s  o r  

how you were a c t u a l l y  implementing i t .  

MR. KARAGANIS: Could I g e t  back t o  my p o i n t  of annual  load du ra t ion  curve . 
ve r sus  much more d e t a i l  under load du ra t ion  curve. 

I f  you ' re  going t o  t r y  t o  model r e a l i t y ,  you have got  t o  g e t  o u t . t h e r e  

and change t h a t  annual load  d u r a t i o n  curve. 

MS. O'BRIEN: I ' d  l i k e  t o  comment on t h a t ,  i f  I can. 

A s tudy was j u s t  completed by Energy Management Assoc ia tes  of A t l an t a  

e s t ima t ing  t h e  impact of an annual load  du ra t ion  curve and scheduled main- 

tenance modeled as a r educ t ion  i n  t h e  capac i ty  f a c t o r  on the  p r o j e c t i o n s  of 

f u e l s  consumed. 

The annual load d u r a t i o n  curve wouldn't  be changed f o r  t h e  1979 annual 

r e p o r t ,  bu t  i t  may be r ev i sed  f o r  t h e  1980 annual r e p o r t ,  
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MR. FANARA: Any other questions? 

I f  not,  I 'd l i k e  t o  thank each,of the invited speakers: Jerry 

Karaganis, Martin Baughman, Betsy.O'Brien, and Mr. Clark. 

And, I-  thank everyone for attending. . . 

(Whereupon, at .  l l : 4 5  a.m., the conference ended.) I 
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CHAPTER 10 
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The meeting w a s  reconvened a t  1:05 p.m. 

DR. ALT: Welcome back t b  t he .  second af te rnoon of our  Symposium t o  Review 

E ~ ' S  1978 Annual Report t o  Congress, Volume Three. This  a f te rnoon 
' . ,  

we w i l l  have two se s s ions .  

The f i r s t  s e s s i o n  i s  Energy Uses and t h e  second se s s ion  i s  

Energy Impacts. A s  you can g a t h e r ,  we a r e  more o r  l e s s  fol lowing 

t h e  a c t u a l  s t r u c t u r e  of t h e  Annual Report. That i s  t h e  way t h e  

symposium w a s  s e t  up. 

A s  our f i r s t  speaker  on energy uses ,  we have somebody r ep resen t ing  

t h e  EIA p o i n t  of view. That is  M r .  Thomas Mooney, who i s  Senior 

Analyst  wi th  DOEIEIA. 

MR. MOONEY: I would l i k e  t o  t a l k  about  chang'es i n  t h e  energy demand 

p r o j e c t i o n s  between the  1977 and t h e  1978 Annual Report t o  Congress. 

W c  can havc comc d i ~ c u o o i o n o  a t  t h c  cnd of my p rcocn ta t ion  

about t h e  assumptions underlying t h e s e  p r o j e c t i o n s  and why they 

changed between these  two r e p o r t s .  . 
I 

There a r e  t h r e e  sources  of change. These would be from t h e  

supply s i d e ;  t h e  demand s i d e  and changes i n  t h e  i n t e g r a t i o n  model. 

The p r e s e n t a t i o n  which I ' m  going t o  go through w i l l  only 
. . . .  

disc.uss t he  demand s ide .  On t h e  demand s i d e ,  we a r e  b a s i c a l l y  

going t o  s e e  f i v e  sources  of changes. 

The macro e f f e c t s  i n  t h e . f o r e c a s t s  we a r e  us ing  i n  t h e  '77 

Annual Report t o  Congress, which i s  proper ly  t i t l e d ,  I be l i eve ,  

"'l'he Adminis t ra tor ' s  Keport t o  Congress." There i s  a macro e f f e c t  

and a p r i c e  e f f e c t  i n  t h a t  t h e  world o i l  p r i c e  pa ths  we.used i n  t h e  

' . two r e p o r t s  were q u i t e  d i f f e r e n t .  ' 



There w a s  a l s o  a d a t a  update i n  t h a t  when t h e  r e p o r t  was done 

previous ly ,  p re l iminary  f i g u r e s  f o r  t h e  year '  '76 and '77 were used. 

I n  t h i s  year"s  r e p o r t ,  we'used t h e  a c t u a l  '76 and '77 f i g u r e s .  These 

make q u i t e  a ' b i t  of d i f f e r e n c e  i n  t h e  r e p o r t ,  because we b a s i c a l l y  

used a benchmark process  i n  which t h e  model was c a l l i b r a t e d  t o  

a c t u a l l y  y i e l d ' t h e  '77 va lue ;  then  t h e  f o r e c a s t  took of f  from t h i s  

value.  

The only o the r  change between t h e  two r e p o r t s  concerns conserva- 

t i o n  assumptions. I n  t h e  1977 r e p o r t  we have a f a r  h igher  l e v e l  

of conserva t ion  than  what was shown.previously. May I have t h e  

s l i d e ?  . . 

(See Table 10.1) 

Bas i ca l ly ,  t h e  t a b l e  has  been s e t  up t o  show two th ings .  One 

is t h e  amount of change i n  t h e  two proje 'c ted yea r s ,  '85 and '90; 

i n  between t h e  '77 annual  r e p o r t  and t h e  '78 annual r e p o r t .  The 

changes a r e  summarized f o r  t h e  major consumers a t  t h e  bottom, and 

i n  between on l i n e s  1 2  through 40 we ana lyze  t h e  change i n  terms of 

t h e  f i v e  f a k t o r s  wh ich ' I  j u s t  ou t l i ned .  

Taking a I.ook, t h e  major changes t h a t  showed up, I be l i eve ,  

were i n ' t h e  i n d u s t r i a l  s e c t o r ,  and it was approximately 1.5 quads 

and 2.2 quads i n  1985 and 1990, ~ e s p e c t i v e l y .  And t h g  major reason  

f o r  t h i s  change r e a l l y  d e a l t  wi th  a d a t a  base r e v i s i o n  i n  between 

t h e  pre l iminary  and f i n a l  numbers i n  t h e  benchmarking process .  .. 

And t h e . o t h e r  p o i n t  accounting f o r  b.liis d i f f e r e n c e  i s  t h e  

macroeconomic p r o j e c t i o n s  because t h e r e  was no d i f f e r e n c e  i n  t h e  

model s t r u c t u r e  and t h e r e  were some s u a l l  p r i c e  e f f e c t s .  

And t h i s  i s  b a s i c a l l y  my opinion. 

.Moving from t h e  . i n d u s t r i a l  s e c t o r ,  we go i n t o  t h e  r e s i d e n t i a l .  
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SOURCES OF CHARGE BETWEEN 1977 LWD 1978 AAP, 
ENERGY D W J D  PXOJECTIONS (10E10 BTU" S) 

APfOUNT OF PERCENT OF MlOUNT OF 
CHANGE TOTAL CHANGE 

COKTRIBUTED CHANGE CONTRIBUTED 

PERCENT OF 
TOTAL 
CHANGE 

M4JOR FACTORS IN 
PROJECTION DIFFERENCES 

Model Changes 
Residential 
Commercial 
Industrial 
Transportation 

Macroeconomic Proj ect ions. 
~ e s  ident ial 
Commercial 
Industrial . 
Transportat ion 

Ener,gy Price Assump<t ions 
Residential 
Commercial 
Industrial 
Transportation 

Conservation Proj ec t ions 
~esident ial 
Commercial 
Industrial 
Transportation 

Historical Base Data 
Residential 
Commercial 
Industrial 
Transportation 

Total Change, Actual 
Residential 
Commercial 
Industrial 
Transportation 

Total Changes Shokm 

Net Change Due to 
Factor Interaction 47 1.3 

Table 10.1 



. . 

We s e e  q u i t e  a  b i t  of change i n  t h e r e ,  mostly f o r  .the same reasons.  

But i n  t h e  ' res ident i . a l  s e c t o r  some of t h e  d i f f e r e n c e s  between t h e  

two' p r o j e c t i o n s  are due t o  conserva t ion  e f f e c t s  r e f l e c t i n g  a s s ~ ~ ~ n p t i o n s  

about appl iance  e f f i c i e n c y  s tandards  and bui ld ing  s tandards .  

The commercial s e c t o r  between the  two yea r s  has  a  very  smal l  ampunt 

of change shown. A s  a  mat te r  of f a c t ,  i t ' s  almost t h e  sa.me f o r  both 

'85 and '90. I f  we go d o h  through t h e  commercial s e c t o r ,  we can 

f i n d  o u t ' t h a t  most of t h e  change is  evenly d i s t r i b u t e d  wi th  no 

p a r t i c u l a r  o v e r a l l  con t r ibu t ion ,  except maybe from the  d a t a  base. 

And i n  r e f e rence  t o  t h e  d a t a  base,  i t  probably a l s o  b r ings  out 'a ; iother  

f a c t o r ,  which I ' m  no t  s u r e  how ' i t ' s  handled i n  o the r  energy ruoclels, 

, i n  t h a t  we usua l ly  use  a  process  of benchmarking t o  ensu re  t h a t  when 

t h e  model i s  run i t  a c t u a l l y  r e p l i c a t e s  t h e  base year  i n  which we're 

t ak ing  o f f  from. 

Rather than using benchmarking, a  l o t  of macro ~!kde:is: 2nd energy 

models use  t o  add f a c t o r s  t o  i n s u r e  t h a t  t h e  model a c t u a l l y  r e p l i c a t e s  

t h e  d a t a  i n  t he  h i s t o r i c a l  per iod.  

I t h i n k  t h i s  i s  something we ' re  going t o  have t o  examine and 

come t o  a  dec i s ion  whether they should cont inue t o  be used o r  dropped 

completely from t h e  f o r e c a s t s .  

Transpor ta t  ion: One of t h e  major changes i n  t r anspor  e ~ i t i o n  

i s  t h e  conserva t ion  e f f e c t  . The d i f f e r e n c e .  i n  conserv.a.tlon r e f  1 e c . t ~  

two th ings ;  assumed i n r t h e  y e a r ' s  p r o j e c t i o n s  t h a t  b a s i c a l l y  the. 

au to  e f f i c i e n c y  s tandards  would be implemented and t h e r e  i s  a s h i f t  

out of gaso l ine  c a r s  i n t o  d i e s e l s  of approximately -- I be l i eve  -- 

starting by '85, w c  acsumc i t  reaches 9  percent  of t h e  new c a r s  

produced, and i t  remains constant '  from t h e r e  out  i n t o  t h e  eizd of t he  

p r o j e c t i o n  period.  
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This  covers  every th ing  I wanted t o  o u t l i n e .  I t h i n k  t h e  process  

w a s  t o  hold ques t ions  u n t i l  t h e  end, bu t  I t h i n k  it might be b e t t e r ,  

i f  you have any ques t ions  r i g h t  now, t h a t  we address  them a t  t h i s  

po in t .  And perhaps, then ,  a f t e r  t h e  o the r  speakers  have had a  chance 

t o  comment on my p r e s e n t a t i o n  o r  make p re sen ta t ions  of t h e i r  own, 

we can r e t u r n  t o  what they  a r e  saying. 

DR. ALT: Are t h e r e  any ques t ions  from t h e  audience, o r  would you r a t h e r  

r e s e r v e  your ques t ions?  

(No cespullue.  ) 

okay,' a t  t h i s  time, l e t  me in t roduce  t h e  f i r s t  speaker from t h e  

non-EIA s e c t o r .  And t h a t  i s  M r .  C. P a t r i c k  Be l l ,  who i s  Senior 

Consultant and 'Manager of t h e  Pace Energy Study, and obviously i s  wi th  t h e  

Pace Company. 

MR. BELL: I t h i n k  I ' l l  s tand  out  here.  

F i r s t ,  for '  those  of you no t  f a m i l i a r  wi th  t h e  Pace Company, we 

have been involved i n  energy f o r e c a s t i n g  f o r  approximately t e n  years .  

There has  been s u b s t a n t i a l  d i scuss ion  about methodology i n  some 

of t h e  e a r l i e r  s e s s ions .  I ' l l  t a l k  b r i e f l y  about  our  methodology, 

but 1: would l i k e  t o  spend most of my time comparing how we s e e  t h e  

out look  f o r  energy wi th  t h e  annual r e p o r t .  

We employ a  wide range of models, both macro and micromodels, i n  

- ,  our energy ana lyses .  

We do u t i l i z e  t h e  Data Resource econometric model; however, we 

have modified i t  s u b s t a n t i a l l y  based on our  own inpu t ,  p r imar i ly  f o r  

v a r i o u s  energy parameters.  

I f  t h e r e  a r e  ques t ions  concerning our  methodology a s  we go - 
because t h e r e  has been s o  much i n t e r e s t  i n  it e a r l i e r  today - I would be 
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happy t o  answer any ques t ions . .  

But a s  such, l e t ' s  g e t  on and compare what we s e e  as t h e  out look 

/ 

f o r  U.S. energy. 

I f  I could have t h e  f i r s t  s l i d e  - 

(See Figure 10.1) 

Can everybody s e e  t h a t ?  

What t h i s  c h a r t  shows i s  t h r e e  f o r e c a s t s  t h a t  we have publ ished 

over t he  l a s t  s i x  years .  Each succeeding f o r e c a s t  has  been r ev i sed  
- 

- ,  
downward. The one f a c t o r  t h a t  has  had t h e  b igges t  impact on downward 

r e v i s i o n  of t h e s e  f o r e c a s t s  i s  t h e  p r i c e  and the  a v a i l a b i l i t y  of 

i n t e r n a t i o n a l  crude o i l .  The top  l i n e ,  which was published i n  1973, 

showed a l e v e l  of 115 quads by 1985. We don,'t t h ink  t h a t ,  i s  going 

t o  happen u n t i l  we l l  a£-ter  1990; and t h a t . i s  reasonably c o n s i s t e n t  wi th  

what t h e  annual  r e p o r t  says. 

The top  l i n e ,  over the  green a r e a ,  i s  t h e f o r e c a s t  we publ ished 

p r e I r a n ,  and t h e  bottom l i n e  i s  our  l a t e s t  f o r e c a s t  t h a t  i nco rpora t e s  

our  r ev i sed  th inking  on not  only what I r a n  w i l l  be producing, bu t  

a l s o  what we t h i n k  t h e  t o t a l  world o i l  out look w i l l  beover  t h e  next  

20 years .  

We don ' t  t h ink  t h a t  t h e  world supply of o i l  i s  much going t o  
0 

exceed ,a l e v e l  of about  62 m i l l i o n  b a r r e l s  per  day by t h e  end of t h e  

century.  This  is c o n s i s t e n t  wi th  Saudi Arabia producing, a t  most, 

10 m i l l i o n  b a r r e l s  per  day, wi th  t o t a l  OPEC product ion not r i s i n g  

much above 32 m i l l i o n  b a r r e l s  per  day .<  

This  i s  one f a c t o r  t h a t  i s  a major d i f f e r e n c e  between t h e  annual 

r e p o r t  numbers and what we see .  I knowethe annual r e p o r t  1990 o i l  

p roduct ion ' f rom OPEC i s  about 40 m i l l i o n  b a r r e l s  per  day, and t h e  

t o t a l  world o i l  product ion approaches 72 o r  73 m i l l i o n  b a r r e l s  per 
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day by 1995. 

We s e e ' t o t a l  energy by t h e  year  2.000 a t  about 120 m i l l i o n  quads i n  

t h e  United S t a t e s .  We developed t h i s  f o r e c a s t  i n  a manne'r t h a t  is 

somewhat d i f f e r e n t  from our  previous f o r e c a s t s .  The way w e  have done 
I 

a l l  of our  previous f o r e c a s t s  i s  t o  c a l c u l a t e  energy demand given 

an out look f o r  economic growth. 

Based on t h a t  demand and an  assessment of conserva t ion ,  domestic 

energy supp l i e s ,  and energy p r i c e ,  we determine how much imported o i l  i s  

requi red  t o  balance supply and demand. 

I n  our  latest a n a l y s i s ,  we have s t a r t e d  wi th  an assessment p f  
. . 

b . ,. 
i n t e r n a t i o n a l  o i l  supply and have calculatecl  how much energy t h e  

United S t a t e s  can expec t ,  given economic growth and populat ion growth 

throughout t h e  world. 

We then  back-calculated where t h e  a v a i l a b l e  energy w i l l  be  

consumed i n  t h e  United S t a t e s :  e i t h e r  i n  t h e  ~ o u s e h o l d / ~ o m m e r c i a l ,  

Transpor ta t ion ,  o r  t he  I n d u s t r i a l  Sec tors .  

The o v e r a l l  imp l i ca t ion  of our  a n a l y s i s  i s  t h a t  t h e  world and 

U.S. w i l l  experience cont inuing  e s c a l a t i n g  p r i c e  i nc reases .  We s e e  

p r i c e s  of crude o i l  e s c a l a t i n g  2 t o  3 percent  per  year  throughout 

t h e  century.  . 
There w i l l  be a much s t ronge r  t r end  towards conservat ion.  This  

i s  what I would l i k e  t o  t a l k  about now; f i r s t  some h i s t o r y  and 

then how we s e e  f u t u r e  conserva t ion .  

(See F igure  10.2) 

This  c h a r t  shows a n , i n d e x  of energy consumption f o r  each.consuming 

s e c t o r  and a l s o  t u t a l  U.S. energy i n  t h e  United S t a t e s  r e l a t i v e  t o  t h e  

1973 l e v e l .  T o t a l  U.S. energy consumption per  u n i t  GNP has  improved 
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since the 1973 oil embargo. The area making the greatest contribution 

has been the Industrial Sector, the blue line. 

Energy consumption in the Industrial Sector in 1978 per unit output 
/ 

was about 16 to 17 percent lower than it was in 1973. Just to tell 

you the units of this chart, total energy is .Btu per GNP; Residential1 

Commercial is Btu per household; Transportation is Btu per car; 

and the Industrial is Btu per' unit of Federal Reserve Board Index 

of Industrial Production. 

The Transportation Sector also made improvements over the 1974- 

1975 time period. A lot of this, though, was the result of constrained 

supplies. The supply was .simply not available and/or people perceived 

that it was not available. This is very similar to the condition we 

have today regarding gasoline. Also, there was a big recession which 

resulted in an overall slowdown in the economy and resulted in reduced 

driving. As conditions improved, the level of unit energy consumption 

in'the Transportation Sector increased, but did not go back to the : , 

level before 1973 because of higher prices. Also, more fuel efficient 

automobilies had begun to penetrate the marketplace. 

The Residential and Household/Commercial Sectors - we group these 

two together - showed some improvement in 4974 and 1975, but actually 

increased after 1976. There are two factors that accounted for the 

large part of this: first, we had some very-cold winters over the 

19761197.7 and 197711978 time period; second, there was an increasing 

penetration of electricity in the Household/Commercial sector, largely 

because of the lack of availability of natural gas. 



p ,. i . . PC.:---- ...,. .;.c.i.t-.:7 a s  .a percent  ,of t o t a l  energy consumer i n  t h e  s e c t o r  
- .  

:i.nc:reascd froiu 45 t o  48 percent  over t h e  1973-1978 time period.  

I f  yc?~: co.rroct . for  t h e s e  two f a c t o r s ,  t he  green 1in.e would drop t o  

a faci-ar  af  a b n u i  .95 i n  1978. 

Oltay, how do we s e e  t h e f u t u r e ?  F i r s t ,  t a l k i n g  about t h e  I n d u s t r i a l  

Sec to r ,  we .thi.i~l< t h e r e  w i l l  be  continued improvements i n  t h e  l e v e l .  

o f  ene-rgy consumed. 

We expcct thc r a t i o  t o  d e c l i n e  from a l e v e l  of about .85 t o  

about  .75 by t h e  end of the  century.  Now t h a t  i s  not  nea r ly  t h e  same 

degree o f  impl:ovement a s  has a l r eady  occurred. We t h i n k  t h a t  most of 

t h e  easy improvements have taken p lace .  Consumers, p a r t i c u l a r l y  

i n  t h e  i n t r a s t a t e  gas markets,  which responded t o  high p r i c e s  a f t e r  

t h e  1.973 embargo, have made s u b s t a n t i a l  energy saving investments .  

Ihea, though  t h e r e  a r e  going t o  be iiiipf o v e  fil t h e  fndusrry 

technol.agy, f u t u r e  i~nprovements w i l l  be  l in i i ted  by c a p i t a l  s tock  

L ~ ~ ~ : ~ l o v € r  * 

T - n d ~ s c r i a l  consumers a r e  not  simply going t o  w r i t e  of f  investment - 
~!n?.ess Lhe tax 3-aws a r e  changed considerably - because t h e r e ' s  a new 

i d e a .  J~?s t  l i k e  you o r  I won't buy a new automobile because our  o ld  

one :Is two years  0:l.d and doesn ' t  ge t  a s  good gas  mileage. 

The Transpor t a t ion  Sector  w i l l  be  t h e  s e c t o r  t h a t  shows t h e  most 

sig.i!:i.f.i.tan t improvement. . We show t h e  energy consumption r a t i o  

cfet..1.:iri:i:n.g t o  abouc a .8 ra t i -o  by 2000, and .most of t h i s  takes  p l ace  

aver I-'i:e mid--1930 t ime period,  a s  t h e  EPA-mandated s tandards  come i n t o  
1 

e f f ~ c t .  IJe be.lieve t h a t  t h e r e  w i l l  be a d d i t i o n a l  improvement beyond 

the ZPk- 27 .5  mi l e s  per  ga l lon  requirement.  We have f o r e c a s t  t h a t  new 



c a r  mileage e f f i c i e n c i e s  w i l l  i n c r e a s e  t o  about 30 mi l e s  per  ga l lon  by 
, 

1.980. 

The basi: imp l i ca t ion  of l i m i t e d  supp l i e s  of energy t o  t h e  

~ o u s e h o l d / ~ o m m e r c i a l  Sec tor  w i l l  be  poorer l i f e s t y l e s .  People won't 

s t o p  buying houses,  but  houses w i l l  b e  smal le r ;  and" t h e r e  w i l l  be 

more multi-family dwell ings.  

People a r e  going t o  b e t t e r  i n s u l a t e  t h e  e x i s t i n g  housing s tock .  

A t  t h e  same t ime,  i f  you look a t  t h e  r a t i o ,  we have p ro j ec t ed  t h a t  t h e  . 

r a t i o  i nc reases  - a c t u a l l y  i nc reases  up t o  about a  1.05 l e v e l  by 

2000. And t h e  reason is t h e  degree of e l e c t r i f i c a t i o n .  We b e l i e v e  

t h e  degree of e l e c t r i f i c a t i o n  w i l l  i nc rease  from about 48 percent  

, today t o  about 61 percent  by t h e  end of t h e  century.  

So a s  a r e s u l t ,  g ros s  energy per  u n i t . w i l 1  cont inue  t o  i nc rease ,  

whi le  n e t  energy w i l l  decrease  due t o  t h e  i n e f f i c i e n c y  of e l e c t r i c i t y  

genera t  ion. 

I 

Let me have t h e  next  s l i d e .  

(See Table 10.2) 

This  summarizes some of t h e  imp l i ca t ions t . ha t  I j u s t  t a lked  about.; 

t h e  I n d u s t r i a l  Sec tor  w i l l  cont inue t o  spend money f o r  improving 

energy'consumption. Cars a r e  going t o  be  smal le r .  There w i l l  be  a  

t r e n d  towards more mass t r a n s i t .  Our assumptions on percent  d i e s e l  

p e n e t r a t i o n  a r e  roughly t h e  same, a t  about t h e  n ine  percent  l e v e l .  

The t r end  toward mass t r a n s i t  w i l l  a l s o  he lp  support  s t r o n g  

growth i n  d i e s e l  f u e l .  

J u s t  some o t h e r  comments regarding thedemands in  each s e c t o r :  

we 're  a l i t t l e  lower than  t h e  S e r i e s  C c a s e  f o r  t o t a l  energy demand 

by about f i v e  quads i n  1990. 
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I M P L I C A T I O N S  

INDUSTRIAL SECTOR 

CAPITAL EXPENDITURES SUBSTITUTE 
FOR ENERGY CONSUMPTION 

TRANSPORTATION SECTOR 

SMALLER CARS 

MORE MASS TRANSIT 

0 HOUSEHOLD/COMMERCIAL 

MULTI-FAMILY DWELLINGS 

IMSULATIO N 

THERMOSTAT SETTINGS 

> 
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~ o s t  of t h e  d i f f e r e n c e  appears  t o  be i n  t h e  I n d u s t r i a l  Sector .  

Our f o r e c a s t s  f o r  t h e  Transp'ortation Sec tor  and t h e  ~ o u s e h o l d / ~ o ~ e r c i a l  

a r e  w i t h i n  f i v e  percent  of t h e  S e r i e s  C p ro j ec t ions .  I ' m  no t  s u r e  

why t h e r e  i s  a discrepancy i n  t h e  Indus t r i a l  Sec tor .  It may be t h a t  

we have made some d i f f e r e n t  assumptions i n  a l l o c a t i n g  t h e  e l e c t r i c  

l o s s e s  i n  t h e  U t i l i t y  Power Sec tor  t o  t h e  consuming ' sec tors .  

This  w a s  b a s i c a l l y  a l l  I was going t o  t a l k  about i n  terms of t h e  

demand s i d e .  ~ r o m  a p o s i t i v e  s t andpo in t ,  we b e l i e v e  t h e  Energy Tax 

Act w i l l  d e f i n i t e l y  improve t h e  l e v e l  of conservat ion.  

A s  f a r  a s  t h e  Energy Secur i ty  Corporat ion,  there ,  are some p o s i t i v e  

a s p e c t s  from t h e  s t andpo in t s  of promoting mass t r a n s i t .  We have 

rolled some optimism i n t o  t h a t .  

Overa l l ,  however, we b e l i e v e  t h a t  a d d i t i o n a l  i n c e n t i v e s  a r e  

going t o  be  r equ i r ed  i n  t e r m s  of spu r r ing  conserva t ion ,  p a r t i . c u l a r l y  

i n  t h e  I n d u s t r i a l ' S e c t o r .  The a l t e r n a t i v e  i s  going t o  be even h igher  . 

p r i c e s  than  we have f o r e c a s t  and inc reas ing  sho r t age  p o t e n t i a l  i n  , ,.' 

terms of supp l i e s .  W e  f e e l  very  s t r o n g l y  t h a t  t h e  dependence on 

crude o i l ,  t h e  growth and t h e  supply of i n t e r n a t i o n a l  crude o i l  w i l l  

p lay  a major r o l e  on f u t u r e  energy consumption..  We' l l  be lucky t o  

s e e  a l e v e l  of about 62 m i l l i o n  b a r r e l s  per  day by t h e  end of t h e  

century.  

Tha t ' s  a l l  I have t o  say. 

DR. TAKAYAMA: Do you assume any cap i t a l - l abo r  complementarity a t  a l l  o r  

is  t h i s  j u s t  an  academic model? 

MR. BELL: I ' m  no t  s u r e  I understand your ques t ion .  
. .  . . .  . 

DR. TAKAYAMA: I f  i t ' s  an academic argument, l e t  us  j u s t  f o r g e t  about it. 
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DR. ALT: Thank you, P a t ;  I ' m  s u r e  t h e r e  w i l l  be some a d d i t i o n a l  ques t ions  
\ 

a t  t h e  end. 

We would now l i k e  t o  move on t o  t h e  next  speaker ,  r ep re sen t ing  

t h e  non-EIA p o i n t s  of view, and t h a t  is M r .  John C a s t e l l a n i ,  who 

is  Vice P res iden t  of Resources and Technology, Nat ional  Assoc ia t ion  

of Manufacturers.  

MR. CASTELLANI: Thank you. 

It 's n i c e  t o  hear  such a n i c e  p i t c h  f o r  i ndus t ry  be fo re  I g e t  
, 

up here.  I ' m  assuming I ' m  going t o  respond t o  t h e  r e p o r t  and a l l  

t h e  rest of it. I ' m  assuming everybody read t h e  sucker.  1 d i d n ' t .  

. I was hoping f o r  t h& movie. 

(Laughter.)  

But I d i d  read  t h e  s e c t i p n  t h a t  r e l a t e d  t o  i ndus t ry .  

A l i t t l e  b i t  of h i s t o r i c a l  perspec t ive :  we f i n a l l y  got  a l i t t l e  

b i t  of E I A ' s  a t t e n t i o n .  I f  you read  l a s t  y e a r ' s  r e p o r t ,  they had us  

going from 36 percent  up t o  a t o t a l  energy consumption i n  t h e  United 

S t a t e s  of 45 percent  i n  about  a week and a h a l f .  

(Laughter. ) 

They s a i d  t h a t  i n d u s t r i a l  energy conserva t ion  had not  s t a r t e d .  

We scra tched  our  heads a l i t t l e  b i t .  Conservation, . i n  f a c t  s t a r t e d ,  -- 

t h e  industrial sector h a ~  bccn t h c  I..endi.ng *cctclr, as: war y u i u ~ y d  out. 

I t h i n k  w e  even outdo t h e  f e d e r a l  government i n  terms of con- 

s e r v a t i o n  i n  our. own bu i ld ings .  The ques t ions  is: Why? I ' d  l i k e  

t o  t a k e  a look  at  t h e  o v e r a l l  energy p r o j e c t i o n s  from a s u b j e c t i v e  
, . 

s tandpoin t  and then  t a l k  about each f u e l  and t a l k  about t h e  p r o j e c t i o n s  

t h a t  EIA has  m'ade f o r  each f u e l  i n  t h e  f u e l  mix. 



1t w a s  pointed ou t  -- and t h i s  is t h e  number we ' re  t o u t i n g  -- 

s i n c e  1973, which is  a s  good a base  year a s  any year  you can p ick ,  

except dur ing  t h e  embargo -- i n d u s t r i a l  energy consumption per  u n i t  

of ou tput  has  decreased such t h a t  t h e  e f f i c i e n c y  per  u n i t - o f  ou tpu t  
. . 

has gone up between 16 and 17 percent .  

Gross energy consumption between '73 and through t h e  end of 

'78 i n  t h e  i n d u s t r i a l  s e c t o r  is  r e l a t i v e l y  f l a t .  It r e f l e c t s  what 

has  been a l luded ' . t d  i n  t h e  p a s t ,  and t h a t  is  t h e  i n d u s t r i a l  s e c t o r  
I 

is  t h e  most s e n s i t i v e  t o  p r i c e  change i n  b a s i c  energy comqodities.  

And wc have done t h e  th ings  t h a t  have been attributed t o . u s .  And 

t h a t  is, we've done t h e  housekeeping work; we've done t h e  r e i n s u l a t i o n ,  

t h e  r e t r o f i t t i n g  of processes  t o  a c e r t a i n  e x t e n t  t o  improve h e a t  

recovery. 

Well, it has been a l luded  t h a t  w e  have done a l l  t h a t  can be 

done. I n  t h e  f u t u r e ,  . then w e ' l l  have t o  look a t  t h e  b a s i c  process  

changes. I would poin t  ou t  t h a t  what we have done i n ' t h e  p a s t  w a s  

done i n  t h e  context  of $15 a  b a r r e l  o i l .  I n  t h e  context  of $30 

a b a r r e l  o i l ,  t h e r e ' s  a l o t  more housekeeping t h a t  w e  t h i n k  can be 

.done , ' a  l o t  more improvement t h a t  can be made i n  t h e  context  o f .$40  

o r  $50 o r  $60 p e r  b a r r e l  of o i l .  I t h i n k  t h e  J o i n t  Tax Committee 

now o f f i c i a l l y  has  us  a t  about $64 a  b a r r e l  by 1990 and up t o  $72 

a  b a r r e l  f o r  o i l  i n  1990. And t h e r e  is a r e f l e c t e d  i n c r e a s e  i n  t h e  

o the r  energy p r i c e s .  , 
0 ,  

We deny a t  t h i s  s t a g e  t h a t  t h e  i n d u s t r i a l  energy demand w i l l  
1 

' 3 
grow a t  anywhere near  t h e  r a t e  tKa't t h e  o v e r a l l  p r o j e c t i o n  i s  from 

EIA, and t h a t  i s  a t  a  r a t e  of 3.2 percent .  I n  terms of p ro j ec t ing  



what would happen, we do run i n t o  a point  where we run out  of housekeeping. 

And then you begin t o - l o o k  a t  the  bas ic  capi ta l - in tens ive  process 
\ 

changes t h a t  a r e  necessary t o  increase  e f f i c i ency  by some s o r t  of . 

quantum leap and when they w i l l  come. 

There a r e  a number of p r o j e c t s  -- DOE sponsored and p r iva te  

indus t ry  sponsored t h a t  look a t  some of t h e  high energy in tens ive  

i n d u s t r i e s  and t h e  b a s i c  processes i n  which they consume energy and 

look a t  how they can be changed a n d ' t h e  c a p i t a l  intensiveness of these  

p r o j e c t s .  

We would expect  t h a t  these  types of p r o j e c t s  w i l l  remain i n  

t h e  longer term -- t h a t  is,  not  u n t i l  t h e  l a t e  1980's ( f o r  example, 

t h e  d i r e c t  reduct ion  of aluminum and some o f ' t h e  bas ic  coat ing  changes 

i n  t e x t i l e s )  -- i n t o t h e  l a t e r  19801s, unless  we can demonstrate t h a t  
- 

t he  more rap id  in t roduc t ion  of these processes can be pa id  off within 

our hurdle r a t e s ,  which means t h a t  you've got  t o  ge t  r a t e s  of r e t u r n  

i n  t h e  high technology, wholesale process changes, which are. i n  the  

upper teens and low twenties.  Right now, the  bas ic  hurdle r a t e  is  

about 15 percent.  And the  hurdle  r a t e s  t h a t  w e  apply t o  i n d u s t r i a l  

energy conservation investments t h a t  a r e  housekeeping r e t r o f i t  a r e  

very low because these  a r e  low r i s k  teclinologies. We w i l l  apply the  

very high ones t o  t h e  b a s i c  prdcess changes, and so  w e  do not expect 

the  quantum leap  u n t i l  t h e  l a t e . 1 9 8 0 ' ~  when we have t h e  b a s i c  technologies 

down, have el iminated some of t h e  risk, and reduced t h e  hurdle r a t e  
Y 

- i n  conjunction wi th  the  e l iminat ion  of t h e  r i s k ,  and w e  s e e  t h e  higher 

p r i c e s  that :  we a n t i c i p a t e  i n  t h e  fu tu re .  

Now, wi th  that= -- and my argument already is involving r e t r a c t i o n  

by E I A  of t h e i r  p ro jec t ions  f o r  t h e  1990-1995 time frame, a t  l e a s t  



i n  t h e  C p ro j ec t ions ,  t h e  middle l e v e l  p r o j e c t i o n s  -- le t  . , me t a l k  
. . C 

about each i n d i v i d u a l  f u e l  because . t h a t  . may be  more important.  

Indus t ry  used t o  make i ts  d e c i s i o n s  on an  economic b a s i s  i n  

terms of what f u e l  we would use. And r e a l l y  t h e  o v e r a l l  energy 

consumption f o r  any ind iv idua l  co rpo ra t ion  w a s  made on an economic 

bas i s .  And t h a t ' s  why we responded t o  t h e  h igher  p r i ce s .  However, 

t h e  dec i s ion  making process  i n  choos ing ,each  of t h e  f u e l s ,  i n  a  choice  

among a l l  t h e  f u e l s  t h a t  a r e  a v a i l a b l e ,  was being taken away from t h e  

accountant  and g iven  t o  t h e  lobby i s t .  

And l e t  me go through t h e  kind of s cena r io  and t h e  kind of . . 

confusion t h a t  w e ' r e  i n  and why we have d i f f i c u l t y  i n  p r o j e c t i n g  t h e  

mix. 

L e t ' s  t ake  c o a l : '  t h a t ' s  easy;  we have a l o t  of coal .  Any of 

you who have missed i t ,  we've got  e i t h e r  300 o r  500 yea r s  of coa l .  

Indeed, w e  have t h e  Power P lan t  and I n d u s t r i a l  Fue l  Users Act of 

1978, p a r t  of t h e  famous National  Energy Act, t h a t  mandates t h e  use  

of coal .  It a l s o  provides  f o r  a  number of exemptions f o r  coa l .  It 

provides exemptions when t h e  c o s t s  s u b s t a n t i a l l y  exceeds t h e  c o s t  of 

imported f u e l  o i l .  We have a  l i t t l e  d i f f e r e n c e  wi th  t h e  Department 

of Energy on what Congress meant by " s u b s t a n t i a l l y  exceeds." They 

s a i d  30 percent .  We thought t h e  wage-price gu ide l ines  of 5.75 was 

most appropr ia te .  

(Laughter. ) 

But c l e a r l y  Congress s a i d  i n  t h a t  we cannot use  o i l ,  we ' re  

making d e c i s i o n s  i n  f o r c i n g  you t o  u s e  c o a l  (and he re  I ' m  i n t e r p r e t i n g  

t h e  Act) I ' m  n o t  i n t e r p r e t i n g  DOE'S regulat io ,ns ,  which I contend 

and w e  a r e  con tend ing . in  cou r t  don ' t  bear  any r e l a t i o n s h i p  t o  t h e  Act, 

bu t  t h a t ' s  a  different s to ry .  
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. . Here.Congress is saying:, we want to move toward coal and alternate 

fuel us,e.and we're going to force you to move toward coal if it's 

not .. too . expensive. Okay, so the normal economics of coal versus oil 

will work to some extent there and coal will become more attractive. 

The second thing that Congress said was you will use coal in 

boilers over 100 million Btu an:hour heat. But you won't use it 

if you can't meet environmental standards,,and so there's an exemption 

for environmental standards. - ,- 

Well, you look at tke reasuus why coal use is declining in 

industry and it is because it's been too expensive and because the 

environmental restrictions have been.such that you can't burn it. 

And now we have an act that says you have to burn coal except if it's 

too expensive or environmental restrictions say you can't burn it. 

(Laughtor.) 

So the question is:. will there be any great increase in coal. 

use in industry? 'I'he answer is: I doubt it unless we have a funda- 

mental change in the way-w.e either establish and apply environmental 
a . ,  .. . 

restrictions or unless we..ha)re a fundamental change in the technology 
3 , .  . 

and the cost of the technology of cleaning up the various methods, 

the various,ways that?you . . ca,n,.use coal. So that leaves coal. 

EIA has a short-term, modest increase in coa1,use; we're going 

from something like 17,percent,of the total mix to 25 percent by 

1995. It may be a little high. It depends on whether or not we run 

into a paralysis where we can't use our most important or most 

abundant fuel and Congress wnats to make a decision like they made on 

the Energy Mobilization Board ,to push coal. 



Natura l  gas: n a t u r a l  gas  i s  my f a v o r i t e  t op ic .  Depending on t h e  

t ime of year ,  which year ,  and who i s  s e c r e t a r y  of Energy, w e  e i t h e r  ' . 

have a  l o t  of n a t u r a l  gas  and have t o  use  i t  o r  w e  don ' t 'have  enough. 

Las t  year  and f o r  t h e  l a s t  two and a h a l f  years ,  w e  have been 

s o  s h o r t  of n a t u r a l  gas  t h a t  a l l  of t h e  laws, t h e  r e g u l a t i o n s  t h a t  

have been implemented by Congress and t h e  Department of Energy have 

been aimed a t  g e t t i n g , i n d u s t r y  o f f  n a t u r a l  gas .  

Therefore,  i t  i s  easy t o  make a p r o j e c t i o n  t h a t  says  t h a t  n a t u r a l  

gas  i s . a  dwindling resource;  a l l  t h e  l a w s ,  a l l  t h e  r e g u l a t i o n s  a r e  

designed through changes i n  cur ta i lment  p r t o r i t i e s ,  c h k g e s  . i n  

p r i c i n g  s t r u c t u r e ,  incremental  p r i c i n g ,  t o  g e t  i ndus t ry  o f f  gas. 

The use  of t o t a l  n a t u r a l  gas  use  i n  t h i s  country w i l l  cont inue  t o  

. - 

dec l ine .  

That i s  f ine .  . I n  f a c t  t h a t  is what i s  going t o  occur  un le s s  

something happens which we t h i n k  w i l l  happen, a n d ( t h a t  i s  incremental  

p r ic ing .  Incremental p r i c i n g  is designed t o  g e t  i n d u s t r y - o f f  gas .  

It 's designed t o  do it by g e t t i n g  t h e  i n d u s t r i a l  ' sec tor  t o  subs id i ze  

t h e  r e s i d e n t i a l ,  commercial and t h e  a g r u c u l t u r a l  s e c t o r s .  It a l s o .  

happens t o  subs id i ze  t h e  e l e c t r i c  u t i l i t y  s e c t o r  .' 
I f  we g e t  o f f  gas ,  and we're 40 percent  'of  t h e  load now, t h a t  

means t h e  r e s t  of t h e  f o l k s  who j u s t  h e a t  t h e i r  homes wi th  gas i n  
. . 

t h e  win ter  a r e  going t o  have t o  bear  t h e  bhrden < o f '  t h e  t r a n s p o r a t i o n  

c o s t s  a l l  year  around. And we t h i n k  t h a t  a ' c o u p l e  of yea r s  of bear ing  

t h e  burden, see ing  how expensive i t  is ,  congress  might have a  d i f f e r e n t  

thought on incremental ly  p r i c i n g  n a t u r a l  gas  t o  i n d u s t r i a l  users .  

I n  f a c t  yes te rday  two Congressmen cosponsored a b i l l  t h a t  would remove 

T i t l e  I1 of t h e  Natura l  G a s  Pol icy  Act and do away wi th  incremental  
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prici'ng: Rep. Preyer  from North Caro l ina  and Dave Stockman from 

Michigan. We expect  .a s i m i l a r  b i l l  t o  be  introduced i n  t h e  Senate  

w i t h i n  t h e  next  couple  of days. It probably won't come up u n t i l  next  

yea r ,  bu t  incremental  p r i c i n g  could,  t h a t  is,  t h e  d e c i s i o n  on incre-  

mental  p r i c i n g  could in f luence  whether o r  no t  t h e  i n d u s t r i a l  use  

of n a t u r a l  gas  w i l l  remain cons tan t  o r  decrease  t o  t h e  ex t en t  t h a t  

i t ' s  being p ro j ec t ed  t o  decrease;,  

~ l e c t r i c i t y  i s  p r e t t y  easy . '  A l o t  of t h e  e l e c t r i c i t y  s e c t i o n  

w i l l  i nc rease ;  we don ' t  have any b a s i c  q u a r r e l . w i t h  E I A ' s  p r o j e c t i o n  

on t h e  p o r t i o n  of e l e c t r i c i t y  used by indus t ry ;  t h a t  is ,  t h e  po r t ion  

of t h e  t o t a l  energy mix. 

However, i t  has been used t o  a  l a r g e  e x t e n t  t o  r e p l a c e  n a t u r a l  

gas .  Where we can 'ge t  enough Mprovement i n  e f f i c i e n c y  through t h e  

use  of e l e c t r i c i t y  t o  o f f s e t  t h e  d i f f e r e n c e  i n  c o s t .  I f  gas  i s  

a v a i l a b l e ,  w e  probably won't u se  a s  much e l e c t r i c i t y .  I f  o i l  i s  

a v a i l a b l e ,  we won' t use as much' e l e c t r i c i t y .  Without t h a t  a v a i l a b i l i t y ,  

we w i l l  t u r n  more and more t o  t h e  use  of e l e c t r i c i t y  and more and 

more t o  t h e  kind of techonologies  t h a t  a l low u s  t o  use  i t  more e f f i c i e n t l y .  

. I  might add t h a t  t h e . p o l i t i c s  of t'he s i t u a t i o n  a r e  t h e  same 

way; al though i t  d i d n ' t  t u r n  ou t  t o  be mandatory, t h e r e  i s  s t i l l  a  

requirement fo r  every state pub l i c  u t i l i t y  c o m i s s i o n  under che 

Pub l i c  U t i l i t y  Regulatory P o l i c i e s  Act f o r  1978 t h a t  r e q u i r e s  each 

and every state pub l i c  u t i l i t y  commission t o  look a t  changes i n  b a s i c  

e l e c t r i c i t y  r a t e s ,  a l l  of which -- we' re  a  l i t t l e  paranoid here  -- b u t  w e  

b e l i e v e  a r e  aimed a t  ' t he  burden on indus t ry :  l i f e l i n e  r a t e s ,  

e l imina t ion  of dec l in ing  block r a t e s ;  marginal  c o s t  p r i c i n g  f o r  i ndus t ry  only 



and not  f o r  the  r e s i d e n t i a l  and commercial sec to r s ;  time of day r a t e s ,  

with which we have no argument; season r a t e s .  A l l  of these  we ' l l  

be happy t o  consider over the  next  two t o  t h r e e  years ,  depending 

on which ones you're t a l k i n g  about. 

Each public  u t i l i t y  commi!ssion in each s t a t e  i n  an evident iary  

'hearing must consider these  p r i c ing  p roposa l s , ' t hey  a r e  not required 

t o  adopt it. DOE i s  i n  the re  p i tching now i n  these  hearings t h a t  

they do adopt some of these  r a t e  s t ruc tu res .  I f  they do, they ' r e  

aimed a t  rais ' ing t l ie:price of e l e c t r i c i t y  t o  indust ry  beyond the  cos t  

of service .  They a l s o  could r a i s e  it  beyond f o r  o ther  segments. I f  

t h a t  happens, then i t ' s  going t o  be very d i f f i c u l t  t o  increase  t h e  

use of e l e c t r i c i t y  and s t i l l  remain competitive. 

Now, our f avor i t e :  d i s t i l l a t e  and r e s i d u a l  f u e l  o i l :  r e s i d u a l  

f u e l  o i l  is  s t i l l  about half  t h e  p r i c e  of d i s t i l l a t e ?  I ' m  going t o  

have t o  have t h a t  checked. Anyone who is  not  using r e s i d  t h a t  has 

. , the  c a p a b i l i t y  t o  do so now should o r  probably t h e y ' l l  be f i r e d  by. :.: 

t h e  purchasing managers. D i s t i l l a t e  f u e l  o i l  has been t r a d i t i o n a l l y  

used i n  space heat ing and b o i l e r  app l i ca t ions  i n  hidustry.  It i s  

beginning t o  be used in some process appl ica t ions .  Where i t  is beginning 

t o  be used is  p r imi r i ly  a s  a  replacement f o r  n a t u r a l  gas. 

Well, i f  we don' t  have t h e  gas,. then weuse d i s t i l l a t e .  I f  we 

don't  have d i s t i l l a t e  f u e l  o i l  i s  about 240,000 b a r r e l s  a  day, I 

th ink now, i n  t o t a l  indus t ry  - not including t h e  u t i l i t y  sec to r .  

Again, when i t  comes t o  handing out  scarce  suppl ies ,  indus t ry  is  

a t  the  bottom of the  ladder,  and i t ' s  a  s i t u a t i o n  we're used to .  

But I can ' t  take  an exception t o  EM'S  p ro jec t ion  of d i s t i l l a t e  use, 

which i s  a decl in ing use, because I have no idea what t h e  n a t u r a l  gas 
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s i t u a t i o n  is going t o  b e  and what t h e  o v e r a l l  supply s i t u a t i o n  is, 

al though I have a  guess.  

Residual  f u e l  o i l  seems t o  fo l low t h a t  t r end  i n  how much r e s i d  is  

a v a i l a b l e ,  how much you can use  i t  i n  t h e  b o i l e r s ,  and what t h e  p r i c e  
. 

d i f f e r e n t i a l  i s  between t h a t  and d i s t i l l a t e  f u e l  o i l .  And r i g h t  

now i t ' s  p r e t t y  good. 

To sum it  a l l  up: w e  no longer  make t h e  ind iv idua l  d e c i s i o n s  

on f u e l  mix on a pu re ly  economic b a s i s  because, a s  important. as p r i c e  is ,  

now a l s o  is  a v a i l a b i l i t y .  It doesn ' t  make any d i f f e r e n c e  i f  you can 

use  cheap gas  i f  you c a n ' t  g e t  it. If i t ' s  expensive and a v a i l a b l e ,  

we 're  w i l l i n g  t o  pay a  reasonable  premium. 

But t h e  p o l i t i c s  of t h e  s i t u a t i o n  w i l l  do more. t o  d i c t a t e  t h e  
., 

m i x  o r  a s  much t o  d i c t a t e  t h e  mix of t h e  f u e l s  used wi th in  indus t ry  

a s  t h e  p r i ce .  T o t a l  o v e r a l l  use w i l l  depend on p r i c e  which has 

done a tremendous amount t o  d i c t a t e  t h e  use ,  and we expect we w i l l  

cont inue  t o  have them show a  very  smal l  growth and t o t a l  i n d u s t r i a l  

energy consumption wi th  continued improvement i n  e f f i c i e n c y  i n  a  

s tandard ized  u n i t  of ou tput  t o  a  much g r e a t e r  degree than  EIA i s  

p ro j ec t ing .  

With t h a t  I w i l l  s t o p t a l k i n g ,  and w e ' l l  t a k e  ques t ions ,  I guess ,  

DR. ALT: 'Thank you, John. 
. . 

We would now l i k e  t o  have someone r ep resen t ing  t h e  t r a n s p o r t a t i o n  

s e c t i o n ,  and along t h e s e  l i n e s  I would l i k e  t o  in t roduce  M r .  Ronald Eash 

who .is a  Transpor ta t ion  Analyst w i th  t h e  Chicago Area Transpor ta t ion  

Study. 



MR. EASH: Before I critique the tran~~drtation energy chapter (Chapter 20), 

I think it's important to understand that my viewpoint is that of 

someone whose primary interest is not energy, but whose primary 

interest is transportation. Sepcifically, it's the viewpoint of 

someone who has worked in a major local transportation planning insti- 

tuition, a Metropolitan Planning Organization for the Chicago region. 

Metropolitan Planning Organizations, MPO's as they normally are 

called, are designated by a governor of a state to do transporation 

planning for every metropolitan area of over 50,000 population. As 

a consequence of this legislative requirement, transportation 

planning is quite institutionalized across the country, and you will 

find the same kind of transportation planning activities taking place 

in every major metropolitan area. These planning activities are 

required in order to have federal funding participation in transportation 

improvements. 

I'd also like to note that much.of the discussion which I've 

heard the last two days gives me a feeling of deja-vu. Many of the 

comments which I've heard regarding the EIA models are similar to 

comments often made about the usefulness and responsiveness of the 

urban transportation planning models. These transportation models 

are very aggregate models like the energy models which have been 

discussed. 

In response to these criticisms, there's been a divergent rype ul 

modeling activity in transportation planning using disaggregate 

models. By "disaggregate," I mean .models which are based on individual 

household auclindividual firm behavior rather than the aggregate behavior 



of l a r g e  popula t ions  o r  s e c t o r s  of t h e  economy. While I don ' t  f e e l  

these. :models can  be who111 ;endorsed, i t  i s  probably a n  approach 

which t h e  people who are doing t h e  energy a n a l y s i s  should i n v e s t i g a t e .  

And, t h e r e  has  been a  g r e a t  d e a l  of l i t e r a t u r e  publ ished i n  t h e  
\ 

t r a n s p o r t a t i o n  f i e l d  on these  d isaggrega te  models and t h e i r  a p p l i c a t i o n s .  

Th i s  l i t e r a t u r e  i s  a r e source  f o r  both modelers and c r i t i q u e r s  t o  

explore.  

A number of MPOs, inc luding  Chicago Area Transpor ta t ion  Study, 

a r e  developing programs and procedures  f o r  c a l c u l a t i n g  energy consump- 

t i o n  i n  prdvntc and p u b l i c  t r a i ~ s p ~ i ' L a l i u u .  Tl~t! Iucus of our  work, 

though, is  t o  look a t  t r a v e l  behavior i n  response t o  energy a v a i l a b i l i t y  

and p r i c ing .  This  i s  q u i t e  d i f f e r e n t  from t h e  t r a n s p o r t a t i o n  viewpoint 
. . 

i n  t h e  DOE/EIA Annual Report t o  Congress, which i s  concerned w i t h  

petroleum p r i c i n g  and a v i a l a b i l . i t y ,  and r e a l l y  doesn ' t  show much 

i n t e r e s t  i n  changed t r a v e l  behavior o r  t h e  impact upon loca ' l  t r a n s -  

por ta t  ion  improvement programs. 

IL 1s I , I ~ C  surprising chat a n  a n a l y s t  with a background such as I 

have descr ibed  f i n d s  t h e  r e p o r t ' s  t rea tment  of t r a n s p o r t a t i o n  very  

unsa t i s fy ing .  Th i s  opinion p e r s i s t s  even when t h e  computational and 

programming problems of i nco rpora t ing  more behaviora l  types'  of models 

i n  a  macromodel, such as t h e  midterm energy f o r e c a s t i n g  model t h a t  is 

t h e  focus  of t h e  t r a n s p o r t a t i o n  chapter ,  a r e  r e a d i l y  admit ted.  

This  c r i t i q u e  a t t empt s  t o  po in t  ou t  some o f t h e p r o b l e m s  w i t h  

t h e  t r ea tmen t  of t r a n s p o r t a t i o n  i n  t h e a i d t e r m  model. The o rgan iza t ion  

of t h e  c r i t i q u e  is t o  look a t  t h e  i n d i v i d u a l  submodels t h a t  make up 

t h e  midterm model. The t r a n s p o r t a t i o n  energy chapter  d i scusses  

midterm p r o j e c t i o n s  of t r a n s p o r t a t i o n  energy use  and t r a n s p o r t a t i o n  

f u e l  p r i c e s .  U.se of t h e  term "midterm" i s  i n  an economic sense ,  



implying no major changes. i n  technology, butc.some .subsf i t u t i o n  of "" 

. . 
t r a n s p o r t a t i o n  f u e l s .  

A l l  of tlie :p ro jec t ions ,  A through E,  from t h e  midterm'model ' a r e  

v a r i a n t s  of a  common scenar io ;  t h a t  is, a  s cena r io  which assumes t h e  

continued dominance of t h e  highway mode, p r i v a t e  automobiles and 

t r u c k  t r a v e l ,  and a  changing v e h i c l e  f l e e t  f u e l  e f f i c i e n c y  caused 

by t h e  in t roduc t ion  of more f u e l  e f f i c i e n t  v e h i c l e s  over t i m e . '  

I want t o  d i s c u s s  t h e  t h r e e  componexits of t.he midterm model i n  

t h e  fol lowing sequence: 

1. t h e  f u e l  conserva t ion  model, 

2. highway vehicle-miles  of t r a v e l  ,' and 

3,  p r i c e  e l a s t i c i t i e s  of t r a n s p o r t a t i o n  f u e l s .  

(See Table 10,. 3) . . 

The f i r s t  component"of t h e  midterm model i s  t h e  f u e l  conserva t ion  

c a l c u l a t i o n s ,  and t h e s e  e s t ima te  t h e  average f u e l  e f f i c i e n c y  of t h e  

v e h i c l e  f l e e t  i n  f u t u r e  years .  The second component is  a  highway 

t r a v e l  demand model which a t t empt s  t o  p r e d i c t  vehicle-miles  of t r a v e l  

i n  rcoponco t o  some economic i n d i c a t o r s .  And, t h e  t h i r d  subcomponent 

i s  t h e  t r a n s p o r t a t i o n  f u e l  p r i c e  e l a s t i c i t i e s .  

I ' d  f i r s t  l i k e  t o  look a t  t h e  f u e l  consumption c a l c u l a t i o n s  and 

aga in  i n d i c a t e  t h a t  t h e s e  c a l c u l a t i o n s  a r e  concerned wi th  c a l c u l a t i n g  

t h e  average v e h i c l e  f l e e t  f u e l  consumption r a t e  a t  a  f u t u r e  year .  

These average f u e l  r a t e s  a r e  q u i t e  d i f f i c u l t  t o  compute, s i n c e  they  ' 

a r e  predica ted  on t h e  assumption t h a t  you can a l s o  p r e d i c t  a  whole 

v a r i e t y  of o the r  i t ems  including:  t h e  age d i s t r i b u t i o n  of t h e  

v e h i c l e  f l e e t ,  t h e  d i s t r i b u t i o n  of model t y p e s  w i th in  model year ,  



DISCUSSION OF THE TH& COMPONENTS OF THE MIDTERM MODEL 

1. The fue l  conservation model; 

' +  2. d i g h a y  vehicle-niiles of travel', and 

3. Price elasticities of 'transportation fuels. 

Table 10.3 . . . . 



t h e  model f u e l  consumption c h a r a c t e r i s t i c s  by model year ,  and how 

t h e s e  f u e l  consumption c h a r a c t e r i s t i c s  change a s  t h e  v e h i c l e  ages.  

Also included i n  t h e s e  ca ' l eu la t ions ,  a r e  t h e  average vehicle-miles  

dr iven  by a p a r t i c u l a r  aged veh ic l e .  

These c a l c u l a t i o n s  a r e  about i d e n t i c a l  t o  t h e  c a l c u l a t i o n s  t h a t  

t h e  t r a n s p o r t a t i o n  and environmental people have been running through 

f o r  some t i ~ e  t o  compute emission r a t e s  f o r  v e h i c l e  f l e e t s .  These 

emission r a t e s  a r e  used t o  p r o j e c t  emissions and air  qua l i t y .  So 

I r e a l l y  can ' t  be  t o  c r i t i c a l  about thes,e c a l c u l a t i o n s ,  bu t  j u s t  

# 

i n d i c a t e  t h a t  they  a r e  q u i t e  d i f f i c u l t  t o  c a r r y  out .  Also, t h e  

computations i n  t h e  DOEIEIA r e p o r t  have one advantage over o the r  work 

I ' v e  seen,  i n  t h a t  they incorpora te  changes i n  v e h i c l e  r e t i r emen t  

r a t e s  and v e h i c l e  purchase r a t e s  i n  response t o  income and employ- 

ment l e v e l s .  

Developingthemodel-year f u e l  consumption r a t e s ,  remains a 

problem. The f i g u r e s  i n  t h e  r e p o r t  a r e  s t i l l  t i e d  t o  f u e l  consumption , 

a s  measured by t h e  USEPA through t h e  EPA t e s t - cyc l e  d r i v i n g  p r o f i l e .  

There has been a cons iderable  deba te  about the  v a l i d i t y  of t h e  USEPA 

procedure. Vehic les  a r e  t e s t e d  on a dynamometer and no t  on t h e  road. 

Also, t h e  re levance  of t h e  d r i v i n g  cyc le ,  how w e l l  i t  p r e d i c t s  an 

average d r i v i n g  p r o f i l e ,  remains quest ionable.  I ' d  l i k e  t o  suggest  
I 

t h a t  whi le  we have ques t ions  now, i n  t h e  f u t u r e  we a r e  l i k e l y  t o  have 

even more s e r i o u s  doubts about t h e  relevancy of t h e  p r o f i l e  and t h e  

t e s t i n g  procedures.  

, F i r s t ,  I would l i k e  t o  show t y p i c a l  f u e l  consumption d a t a  used 

i n  t r a n s p o r t a t i o n  analyses .  The f i r s t  f i g u r e  shows warm engine 

f u e l  consumption curves Irom a couple of d i f f e r e n t  sources.  The dashed 

l i n e a r  l i n e s  r ep re sen t  a r t e r i a l  s t r e e t  f u e l  consumption, a s  developed 
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by General Motors Labs s e v e r a l  y e a r s  ago. The s o l i d  l i n e s  a r e  from 
, . 

a r e p o r t  c a l l e d  vn he ' charac te r  i s t i c s  of Urban Transpor t a t ion  Systems," 

which is publ i shed  by t h e  Urban Mass Transpor ta t ion  Admini,stration and 

t h e  Fede ra l  Highway Administrat ion.  

(See F igu re  10.3) 

The major t h i n g  I want t o  p o i n t  ou t  i n  t h e s e  curves  a r e  t h e  

d i f f e r e n c e s  between t h e  two sets of da ta .  The dashed l i n e s  i n d i c n t c  

t h a t  f u e l  consumption c h a r a c t e r i s t i c s  improve a t  higher  speeds on 
s 

arterial aereeLu. The m i i d  l i n e s  show, tha t  f u e l  consumption 
.. . 

decays wi th  i n c r e a s i n g  speeds on freeways and r u r a l  roads. 

This  shows t h e  d i f f e r e n c e  i n  c h a r a c t e r  between urban and r u r a l  

and between freeway and a r t e r i a l  s t r e e t  t r a v e l .  Arterial streets are 

s u b j e c t  mainly t o  s t o p  and go t r a v e l ,  i n t e r r u p t e d  t r a f f i c  flow. 

Speed improves through t h e  e lmina t ion  of brak ing-acce lera t ion  cyc les .  

Of course ,  b rak ing-acce lera t ion  i s  where a l a r g e  amount of f u r l  i s  

cogsumer on a r t e r i a l  s t r e e t s .  ' So w i t h  inc reas ing  speed, you do have 

decreased f u e l  consumption. 

On t h e  o t h e r  hand, on freeways and r u r a l  roads  where t r a f f i c  

i s  f r e e l y  flowing, you don ' t  have t h e  same kind of r e l a t i o n s h i p  i n  

e f f ec t . .  . A s  yo.u i n c r e a s e  speed, i nhe ren t  r e s i s t e n c e  of t h e  v e h i c l e  

becomes more important ,  and t h i s  decays f u e l  consumpti.on per fomancc .  

May I have t h e  next  s l i d e .  
. .  . 

(See F igure  10.4) 

This  s l i d e ,  from some d a t a  developed by GM, shows co ld  engine 

performance. A cold engine  performs T a r  less e f f i c i e n t l y  than  'a 

w a r m  engine,  and over t h e  i n t i a l  po r t ion  of a t r i p  t h e r e  is  a f u e l  
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consumption penal ty .  This  f i g u r e  shows f u e l  consumption i n  excess  

of t h a t  f o r  warm engine consumption. And a f t e r  about 1 0  mi l e s  of 

d r i v i n g ,  t h e r e  i s  no longer  any a d d i t i o n a l  pena l ty  paid. The engine 

is  warmed up and f u e l  consumption ag rees  wi th  t h e  w a r m  engine equat ions.  

These two f i g u r e s  r a i s e  a  number of ques t ions  wi th  the  DOE~EIA 

analyses .  F i r s t  of a l l ,  i n  t he  DOE/EIA analyses ,  t h e r e  is no 

d i s t i n c t i o n  between urban and r u r a l ,  c i t y  and l o c a l  t r a v e l .  Yet i t  

is c l e a r  from these  consumption d a t a  t h a t  t h e r e  a r e  cons iderable  

d i f f e r e n c e s  between v e h i c l e  f u e l  consumption i n  r u r a l  and urban 

t r a v e l .  

We would a l s o  a n t i c i p a t e  t h a t  under f u t u r e  gaso l ine  p r i c e  

i nc reases ,  t h e r e  might be some s h i f t  i n  t h e  propor t ion  of urban and 

r u r a l  t r a v e l  because t h e r e  a r e  d i f f e r e n t  amounts of d i s c r e t i o n a r y  

t r a v e l  occurr ing  i n  r u r a l  and urban a reas .  Future gaso l ine  p r i c e  

i n c r e a s e s  w i l l  d i s c r imina te  a g a i n s t  d i s c r e t i o n a r y  t r a v e l ,  so  we would 

a n t i c i p a t e  some s h i f t  i n  t he  propor t ion  of highway t r a v e l  toward 

r u r a l .  

This  next  s l i d e  sh0ws.a t a b l e  from some d a t a  gathered i n  1970 

i n  a  home in t e rv i ew survey and i t  shows a  purpose breakdown of t h e  

number of t r i p s  and t h e  number of person-miles which each t r i p  

type  c o n t r i b u t e s  i n  t h e  region.  

(See Table 10.4) 

You can s e e  i n  t h i s  t a b l e  t h a t  t h e  amount of s o c i a l - r e c r e a t i o n a l  

t r i p  d e s t i n a t i o n s  and t h e  amount of shopping t r i p  d e s t i n a t i o n s  a r e  

n e a r l y  equal  t o  t h e  number of work t r i p  d e s t i n a t i o n s .  The home 
3 



in the Chicago Region. 

Average 
Trips Person-Miles n i p  Length 

Purpose Tb ' (1000 's) Percent (1000 ' s) Percent (Miles) 

Hame 
.Wrk 
Business Related 
to Work 

Shop 
Scllool 
Social/Recreational 
Personal Business 
Other 



d e s t i n a t i o n  t r i p s  a r e  normally t h e  r e v e r s e  of t he  o the r  t r i p s ,  and 

these  w e  a r e  ignoring.  But, t h e  person-miles generated by t h e  work 

t r i p s  a r e  q u i t e  a b i t  l a r g e r  than t h e  shopping and t h e  s o c i a l -  

r e c r e a t i o n  person-miles because of t h e  longer  average t r i p  l e n g t h s  

t h a t  a r e  a s soc i a t ed  wi th  work t r i p s .  

DR. TAKAYAMA: Th i s  i s  from chicago? 

DR. EASH: Yes. 

The s o c i a l - r e c r e a t i o n a l  and t h e  shopping t r i p  purposes tend t o  

be more d i s c r e t i o n a r y  than  t h e  work t r i p .  I f  w e  a r e  faced wi th  

r i s i n g  gaso l ine  p r i c e s ,  which aga in  d i s c r i m i n a t e . a g a i n s t  d i s c r e t i o n a r y  

t r a v e l ,  very  l i k e l y  w e ' l l  have a g r e a t e r  propor t ion  of work t r a v e l  

occurr ing  i n  t h e  vehicle-miles  t r ave l ed  i n  a reg ion  o r  i n  t h e  country. 

From a &anspor ta t  ion  s tandpoin t  t h e  major consequence of t h i s  s h i f t  

is  longer  average t r i p  l eng ths ,  and t h e s e  longer  t r i p s  tend t o  make 

g r e a t e r  use  of higher  c l a s s  , f a c i l i t i e s .  Again t h i s  imp l i e s  t h a t  

t h e r e  should be some adjustment of t h e  d r i v i n g  cyc le ,  which is  used 

f o r  development of t h e  average f u e l  consumption f i g u r e s .  

. W e  would a l s o  expect  t h a t  t h e r e  would be a l a r g e r  propor t ion  of 

cold s t a r t  t r a v e l ,  s i n c e  t h e  work t r i p  general ly .  t akes  p l ace  a t  

t h e  s t a r t  of t h e  day a f t e r  t h e  v e h i c l e  has  been housed overn ight ,  

and resumed a f t e r  t h e  v e h i c l e  has  been s t o r e d  dur ing  t h e  day. 

Therefore,  t h e r e  would be more c o l d . s t a r t  travel i n  t h e  veh ic l e -  

milea t r a v e l e d  wi th in  t h e  reginn.  

DR. TAKAYAMA: Could you exp la in  t h a t  ca tegory  called,"home." 

MR. EASH: Okay. The purpose shown i n  t h e  s l i d e  i s  t h e  d e s t i n a t i o n  

purpose, so  t h e s e  a r e  a l l  " to  home" t r i p s ,  and inc lude  work t o  home, 

shop t o  home, soc i a l - r ec  t o  home, e t c .  A l l  the o t h e r s  a r e  p r imar i ly  
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from home t r i p s ;  s o  b a s i c a l l y  t hey ' r e  home t o  work, home t o  shop, 

e t c .  Tha t ' s  why I s a i d  t o  ignore  t h e  home d e s t i n a t i o n  t r i p s  because 

they  a r e  approximately t h e  o t h e r  ha l f  of t he  p i c t u r e .  

DR. TAKAYAMA: Right.  

PARTICIPANT: One is g r e a t e r  than t h e  o the r .  

MR. EASH: Which one is  - g r e a t e r  than t h e  o t h e r ?  Some t r i p s  a r e  not  

d e s t i n e d  t o  home; some t r i p s  don ' t  start from home e i t h e r .  But, t h e  

ma jo r i t y  of t r f p s ' h a v e  'one end a t  home. You,do have a  l o t  of 

t r o u b l e  ga the r ing  t h e s e  home in t e rv i ew surveys. People a r e  very  

r e l u c t a n t  t o  admit  t o ' c e r t a i n  k inds  of t r i p s . .  

(Laughter.) 

I ' d  l i k e  t o  make a few comments on the  second submodel, which 

is  t h e  vehicle-miles  of t r a v e l  c a l c u l a t i o n .  A s  near  a s  I can 

determine from the descript . inn i n  t he  d ~ c u m e n ~ o t i o n  that  i s  ia L I I ~  

DOE/EIA r e p o r t  t o  Congress, t h i s  model u ses  some r e l a t i o n s h i p  between 

v e h i c l e - m i l e s  t r a v e l e d  and economic i n d i c a t o r s  of d i sposable  income, 

g a s o l i n e  p r i c e ,  and employment l e v e l s .  I would guess t h a t  t h i s  

r e l a t i o n s h i p  was developed thropgh a  r eg re s s ion  o r  o t h e r  mathematical 

func t ion  f i t t i n g  technique.  

. . In' t r a n s p o r t a t i o n ' t h e r e  a r e  some problems 'with t h i s  p a r t i c u l a r  
. . 

approach. I f  t h e  vehicle-miles  dependent v a r i a b l e  is  f i t  t o  t ime s e r i e s  

I independent socioeconomic v a r i a b l e s ,  t hen  t h e  r e s u l t i n g  r e l a t i o n s h i p  

r e f l e c t s  a l l  t h e  o t h e r  socioeconomic changes during t h e  per iod  d a t a  

on t h e  independent v a r i a b l e s  were co l l ec t ed .  

For t ranspor ta tTony t h i s  i s  c r i t i c a l  because two t h i n g s  have 

occurred over t he  last two.or t h r e e  decades t h a t  have had a  tremendous 



e f f e c t  on urban highway t r a v e l .  F i r s t ,  t h e r e  i s  t h e  migra t ion  t o  

urban-suburban. p l aces  and, secondly, t h e  e f f e c t  of highway cons t ruc t ion  

programs which have taken p l ace  dur ing  t h i s  per iod.  Both a f  t hese  

. t r e n d s  seem t o  be p r e t t y  we l l  terminated.  

I n  f a c t ,  i t ' s  becoming very  d i f f i c u l t  t h e s e  days even t o  genera te  

enough user  t a x  revenues t o  maintain t h e  e x i s t i n g  highway phys i ca l  

p l a n t .  So i t ' s  very  u n l i k e l y  t h a t  t h e r e  w i l l  be any a d d i t i o n a l  

highway cons t ruc t ion  a t  t h e  l e v e l  which we have experienced over t he  

l a s t  20 yea r s ,  and any t r end  l i n e  o r  mathematical f o r e c a s t i n g  technique 

, b a s e d  on d a t a  from t h i s  per iod  t o  p r e d i c t , t r a v e l . d e m a n d  should be 

used ' cau t ious ly  and considered very  suspect .  

This  DOEIEIA approach a l s o  n e g l e c t s  how t h e  highway network's 

performance i s  a f f e c t e d  by traveldemand. Over t h e  l a s t  couple of 

decades, t h e  massive highway cons t ruc t ion  programs have increased  

highway network capac i ty  and a l s o  improved average t r ave1 , speeds .  

(See .Table 10.5) 

This  next  t a b l e  w i l l  g ive  you some idea  of how highway t r a v e l  

speeds have changed over t he  l a s t  20 years.. These a r e  a i r l i n e  

d i s t a n c e  journey speeds, bu t  I t h i n k  they a r e  s t i l l  a  f a i r  i n d i c a t i o n  

of what has  happened over  t he  period.  This  t a b l e  i s  f o r  t he  per iod  

1956 t o  1970, and i s  broken down by d i s t a n c e  from downtown. Tha t ' s  

what t h e  r i n g  des igna t ion  ind ica t e s .  

The important  number t o  look a t  i s  t h e  percent  d i f f e r e n c e  i n  

average t r a v e l  speeds. Speeds improved somewhat on t h e  order  of 

20 percent  over t h i s  per iod  f o x  t he  automobile mode. The next  s l i d e  

shows t h e  same s t a t i s t i c s  f o r  t r a y 1  time. 

(See Table 10.6) 
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Table 10.5 Average Work Trip Travel Speed (mi/h) 1956-1970 
in the chicago Region. 

AIRLINE JOURNEY SPEED 

AUTO 
Percent 

Difference 

195 
27.1 
26.9 
1.6.9 
13.6 
10.9 
5.8 
7.3 

Percent 
Difference 

12.0 
24.$ 
11.9 
7.6 

-7.2 
-4.0 
9.4 

TOTAL 
Percent 

Difference 

15.1 
27.0 
27.3 
18.0 
15.3 
11.8 
10.1 . .. 

1 1 . 1  



TOTAL 

Table 10.6 Average Work Trip Duration (min) 1956-1970 
i n  the  Chicago Region. 

AVERAGE TRIP DURATION 

. AUTO 

1956 
- ,  

1970 

33.8 34.0 
30.3 32.1 
26.4 28.1 
25.3 26.3 

.22.8 24.5 . 
24.0 0 25.0 
20.1 '22.6 
18.7 20.9 

Percent 
Difference 

. .6 
5.9 
6.4 
3.9 

. 7.5 
4.2 

1 '2.4 
11.8 

TRANSIT 

I 970 

46.9 
46.8 
47.9 
4 1.5 
38.8 
45.9 
56.5 
66.9 

45.8 

Percent. 
Difference 

6.3 
7.8 

23.4 
10.9 

.3 
4.3 

27.0 
32.5 

10.1 

TOTAL 
Percent 

Difference 
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You see t h a t  even though average speeds have increased ,  t h e  

' average t i m e  which i s  spent  i n  t r a v e l  has  changed very  l i t t l e  over 

t h i s  per iod.  These a r e  work t r i p s ,  i n c i d e n t i a l l y .  The r e s u l t  . 

of a l l  t h e  highway cons t ruc t ion  has  been increased  t r a v e l  speeds,  

increased  d i s t a n c e s  t r a v e l e d ,  but  no t  any a d d i t i o n a l  expenditure  of 

time f o r  t h e  dominant work t r i p .  

We i n t e r p r e t  t h i s  as meaning i n d i v i d u a l s  i n  households have a 

p r e t t y  cons tan t  t ime budget f o r  t r a v e l .  , I f  we accept  f i x e d  t r a v e l  

. .  t i m e  budgets and a r e l a t i v e l y  cons tan t  o r  p o s s i b l e  decaying highway 
. . 

, 
network performance, we might expect Some equi l ibr ium between network 

performance 'and highway t r a v e l  demand.would soon be reached.. 

CATS' p r e d i c t i o n s  of f u t u r e  vehicle-miles  of.. t r a v e l  - and I t h i n k  

they  may be opt i .mis t ic  f o r  t he  Chicago reg ion  - inc lude  about a 1 

p e r c e n t .  i nc rease  pe r  year  i n  vehic le -mi les  t rave led .  Other a d d i t i o n a l  

t r a v e l  d&and w i l i  be soaked. up by improved communication, s u b s t i t u t i o n  

of modes where a v a i l a b l e ,  and some 'gradual relocatinn nf empl.o;mrcnt, 

shopping, and home s i t e s  t o  reduce t r a v e l  requirements.  

DR. TAKAYAMA: The inc reas ing  p r i c e  of gaso l ine  could change t h e  f u t u r e  

velifcle-miles o t  t r a v e l  d r a s t i c a l l y  downward, a s  people move toward 

t h e  c i t y ,  c l o s e r  t o  work. 

I 
MR. EASH: I t ' s  no t  c l e a r  t h a t  i s  t h e  case. There have been recent.  st~-~d'les 

which have shown r a t h e r  than  a movement back t o  a c e n t r a l  p lace ,  what 

may occur is  a nuc lea t ion  around minor urban c e n t e r s  - formation of 

suburban c e n t e r s  around major c i t i e s .  

Th i s  is  under deba te  r i g h t  now. There a r e  a l o t  of people who 

are pro-cent ra l  c i t y ;  they  argue we're  going t o  have higher  gaso l ine  
. . . . .  



. .. 

p r i c e s  and w i l l  move back t o  t h e ' c i t y .  It is  no t  apparent  t h a t  w i l l  
. . 

happen. What appears  more l i k e l y  a r e  g r e a t e r  d e n s i t i e s  i n  some o£ 

t h e  suburban areas . .  You s e e  t h i s  around &shington,  where you have 

major shopping c e n t e r s  which have r e s i d e n t i a l -  and working a r e a s  

developing around them. 

I want t o  make a  few comments on t h e  last componenb of t h e  midterm 

model; t h e  f u e l  p r i c e  e l a s t i c i t i e s .  

(See Table  10.7) 

This  s l i d e  shows t h e  gaso l ine  pr ice '  e l a s t i c i t i e s  from t h e  

DOE/EIA r e p o r t  , t o  Congress. These f i g u r e s  a r e  t h e  percentage  change 

i n  vehicle-miles  t r a v e l e d  p e r  pe rcen t  change i n  g a s o l i n e  p r i c e .  

A 1 percent  i n c r e a s e  i n  gaso l ing  , p r i c e  .in 1995 r e s u l t s  i n  an approx- 

imate ly  .6  pe rcen t  drop i n  vehicle-miles  t r ave l ed .  A s  t h i s  t a b l e  

shows, t h e  e l a s t i c i t i e s  a r e  p ro j ec t ed  t o  decrease  through 1995. 

From a  t r a n s p o r t a t i o n  s t andpo in t ,  t h e  use of a  s i n g l e  e l a s t i c i t y  

f o r  a l l  type  of t r i p s  doesn ' t  adequate ly  e x p l a i n  t h e  responses  of  

i n d i v i d u a l s  t o  gaso l ine  p r i c e  changes. D i f f e r e n t  t r i p  movements and 

d i f f e r e n t  t r i p  purposes have h i s t o r i c a l l y  shown widely vary ing  responses  

t o  modal c o s t  changes, i l l u s t r a t e d  In t h i s  nex t  s l i d e .  

(See Table  10.8) ..... . 

These f i g u r e s  a r e  a u t o  c o s t  e l a s t i c i t i e s  from a  modal choice  model 

which w e  use a t  CATS, segmented by t r i p  purpose. These e l a s t i c i t i e s  

a r e  t h e  percentage change i n  mode s p l i t  i n  f avo r  of t h e  au to  mode, 

. . 
given a percentage i n c r e a s e  i n  au to . - . t r i p  cos t .  The important  .: 

t h ing  t o  p i ck  o f f  t h i s  s l i d e  is  how d i f f e r e n t  t h e  e l a s t i c i t i e s  a r e ,  

f o r  d i f f e r e n t  k inds  o f . t r l p s .  

The home t o  work CBD d i r e c t e d  t r i p s .  have an e l a s t i c i t y  1 0  t i m e s  

t h e  e l a s t i c i t y  a s s o c i a t e d  wi th  non-CBD home-work t r i p s .  This  r e f l e c t s  
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Table  10.8 Auto Cost E l a s t i c i t i e s  F m  
CATs W e  S p l i t  We1 

' Auto Cost 
Trip l'YPe E l a s t i c i t y  

Hame-Work CBD. -1. i 9  
I-b~ne-Work Non-CBD -0.0906 
Non-Work -0.107 



t h e  a v a i l a b i l i t y  of pub l i c  t r a n s p o r t a t i o n  a s  an  a l t e r n a t i v e  mode f o r  

t h e  CBD d i r e c t e d  t r i p s .  They a r e  s u b t a n t i a l l y  more nega t ive ly  e l a s t i c  

t han  non-work CBD t r a v e l  and non-work, non-CBD t r a v e l .  

DR. TAKAYAMA: ~ d c r ' c o n c e p t  of e l a s t i c i t y  is  q u i t e  d i f f e r e n t  from t h e  DOE/EIA 

d e f i n i t i o n .  

MR.. EASH: I p o i n t e d ~ o u t  t h a t  t h e  two , e l a s t i c i t i e s  a r e  not  comparable, 
. .. / 

b u t  t h e  mode 'split' va lues  i n d i c a t e  t h a t  you might expect d i f f e r e n t  

e l a s t i c i t i e s  f o r , d i f f e r e n t  purposes and d i f f e r e n t  t r i p  d e s t i n a t i o n s .  

I don ' t  want t o .  compare them numerical ly ,  bu t  merely t o  show t h a t  you 

would expect  t h e  range of e l a s t i c i t y  t o  be s u b s t a n t i a l .  

The major recommendation I would o f f e r  -- and I t h i n k  anybody 

i n  my p o s i t i o n  would o f f e r  -- i s  t h a t  t he  midterm f o r e c a s t i n g  model 

needs t o  have a  more r e a l i s t i c  t r a n s p o r t a t i o n  s e c t o r  b u i l t  Anto a t .  

The model should r e f l e c t  the  performance of k l l  t r anspora t ion  modes. 

One p o s s i b l e  s o l u t i o n  i c  t o  run t h e  maeromsdel i t e r a t i v e l y  w i L 1 1  

t h e  behaviora l  t r a n s p o r t a t i o n  models, cyc l e  i t  back and f o r t h ,  using 

t h e  f u e l  p r i c i n g  and a v a i l a b i l i t y  ou tpu t s  from t h e  macromodel a s  

i n p u t s  t o  t h e  more behaviora l  t r a n s p o r t a t i o n  models. Next, t ak ing  

t h e  behavioral  r e s u l t s  from t h e  t r a n s p o r t a t i o n  models and feeding  

them back i n t o  another  i t e r a t i o n  of t h e  macromodel. 

We a l s o  f e e l  t h a t  t he  midterm a n a l y s i s  focuses  too  much on v e h i c l e  

technology without  cons ider ing  any of t he  behaviora l  t r a v e l  consequences 

of f u e l  p r i c e  i nc reases  and a v a i l a b i l i t y .  

P a r t i c u l a r  t r a n s p o r t a t i o n  i s s u e s  which t h e  r e p o r t  should address  

a r e :  (1) t o  what e x t e n t  d i s c r e t i o n a r y . t r a v e 1  i s  suppressed, ( 2 )  what 



kinds of s h i f t s  i n  t r a v e l  mode might we a n t i c i p a t e ,  and (3)  what s o r t  of 

impacts on t r i p  d e s t i n a t i o n s  might be  expec ted? .  Eventual ly,  t h e  

ana lyses  w i l l  have t o  t ake  i n t o  account land  use  change impacts,  

d i f f e r e n t  l o c a t i o n a l  choices  of r e s idences  and work p l aces  i n  response 

t o  t r a n s p o r t  f u e l  p r i c e s  and a v a i l a b i l i t y .  

There a l s o  needs t o  be an improved d i a l o g  between t h e  n a t i o n a l  

planning agencies  and l o c a l  planning agencies .  Local  agencies  are 

i n  need of t h e  output  from the  n a t i o n a l  agencies '  .work. These l o c a l  

agencies  have . to  p r e d i c t  travel.d.emand and c a r r y  ou t  planning a c t i v i t i e s  

w i th  some agreed upon gaso l ine  p r i c i n g  and a v a i l a b i l i t y  s cena r ios  

c o n s i s t e n t ,  wi th  t h e  n a t i o n a l  DOE analyses .  

The 'na t iona l  planning agencies  might a l s o  b e n e f i t  from some of t h e  

m a t e r i a l  which t h e  Metropol i tan Planning Organiza t ions  a r e  developing 

t o  e s t ima te  responses t o  t hese  f u e l  p r i c e  changes. 

Thank you. 

DR. ALT: Thank you, Ron. 

When Professor  Norland and I were organiz ing  t h e  s l a t e  of speakers ,  

we came t o  the ,  suddep r e a l i z a t i o n  t h a t  we had f a i l e d  t o  g ive  r e p r e s e n t a t i o n  

to t l i eo i1 , compan ie s .  And t h i s  would c e r t a i n l y  be:an abrupt  turn-around 

because now.we a r e  ask ing  t h e  o i l  companies t o  d i s h  ou t  c r i t i c i s m  

ins t ead  of b e i n g t h e  r e c i p i e n t  of it. . . 

Along those  l i n e s ,  w e  have i n v i t e d  Mr.-R. B. Guerin,  who i s  a 
# 

sen io r  s t a f f  economist wi th  t h e  S h e l l  O i l  Company.;, 

MR. GUERIN: A s  a b i t  of background, I work f o r  S h e l l  O i l  Company's 

Corporate Planning func t ion  i n  t h e  Energy Forecas t ing  Department. 

This  work has been going on f o r  aboutr2O yea r s  and i t  is  used a s  

t h e  b a s i s  f o r  company forward planning. About 20 yea r s  ago, S h e l l  



went p u b l i c  w i th  some of our work and I s e e  t h a t  some of our  d a t a ,  

a long  wi th  o t h e r  companies, has  been used a s  a b a s i s  f o r  comparisons 
. . 

wi th  t h e  DOE f o r e c a s t .  I have been involved i n  t h i s  work £ o r  sometime 

and dur ing  t h i s  per iod  have reviewed most of t h e  energy r e p o r t s  which 

emanated from Washington. Most of t h e  previous  ones,  I be l i eve ,  
. . 

had decided on what t h e  answer should be  before  t h e  r e p o r t  w a s  

wr i t t en .  Th i s  r e c e n t  document i s  encouraging and i s  a s t e p  i n  t h e  r i g h t  

d i r e c t i o n .  We obviously don ' t  ag ree  wi th  everying i n  it, but. a 
. . 

sense  of o b j e c t i v i t y  comes a c r o s s  i n  t h i s  document which has  been 

missing i n  t h e  p a s t .  I would g ive  i t . h i g h  marks. 

1 would l i k e  t o  make one sugges t ion  concerning scena r ios .  When 

you d e a l  w i t h  t h e  s c e n a r i c  approach i n  a bus ines s  planning context  

o r  i n  policy-making, you can confuse t h e  p l anne r s  w i t h  t o o  many 

op t ions .  The way we i n  Sl lel l  have reso lved  t h i s  is  t o  go t o  a maximum 

of t h r e e  scena r ios .  Business  p lanners  want t h e  m a s t  l i k e l y  case  and 

whi le  we can t e l l  them t h e r e  is  no most l i k e l y  case ,  they  w i l l  p i ck  

t h e  middle p r o j e c t i o n  as t h e  base  l i n e .  Addi t iona l ly ,  they  would 

l i k e  an upper and lower l i m i t  t o  the  base line plans .  W e  have 

found t h a t  bus iness  plannners  can handle t h r e e  scena r ios  and t h a t  they  

w i l l  use them a s  a base l i n e ,  and an  upper and lower l i m i t . '  Addi t iona l  

s cena r ios  a r e  j u s t . n o t  read. I g e t  t h e  impression t h a t  DOE i s  going 

P 

i n  t h i s  d i r e c t i o n .  One of t h e  e x e r c i s e s  t h a t  we i n  S h e l l  j u s t  completed 

was a s c e n a r i c  approach t o  t h c  f u t u r e  us ing  a s  one scena r io  what we 

c a l l  t h e  "Carter  Cap" o r  what happens i f  i n  1985 we a r e  r e s t i c t e d  t o  

importing a maximum of 8.5 m i l l i o n  b a r r e l s  per  day. What a r e  t h e  

e f f e c t s  on t h e  economy and t h e  d i s t r i b u t i o n  system then? We hope , 



DOE is  working on t h i s  problem. 

Our Base Case Scenario now shows an energy growth of less than 

2% per year through 1990, which is  less than we indica ted  previously. 

Most o ther  f o r e c a s t e r s  a r e  coming out with the  same lower projec t ions .  

One problem t h a t  w e  haven't solved and t o  our knowledge no one e l s e  

has solved, is how f a r  you can reduce energy consumption without 

a f f e c t i n g  the  economy. You can a lways 'p lo t  and ex t rapo la te  GNPIenergy 

re la t ionsh ips ,  but we t h i n k  t h i s  i s . a  meaningless exercise.  There is  
. . 

obviously some energy l e v e l  where i n  t h e  shor t  term, economic 

d i s r u p t i v e  e f f e c t s  appear. This e f f e c t  r equ i res  more study. 

I was asked t o  comment genera l ly  on t h e  Commercial, Res ident ia l  
- :.:A ..% . . > 

, I , .  

and I n d u s t r i a l  por,tions of t h i s  r epor t .  I have always'been somewhat 

amused during my forecast i l ig experience t h a t .  most people enjoy.-fore- 

- cas t ing  and t h e  models t'hat go with these  fo recas t s .  They love  t o  

fo recas t  supply, t o  look a t  t h e  i n t e r n a t i o n a l  scene -- such a s  what i s  ' 

I r a n  doing today o r  what i s  Saudi Arabia going t o  do 20 years  down t h e -  

road -- and on t h e  demand s ide ,  everyone knows, o r  th inks  he knows, 

a l o t  about t r anspor ta t ion  and the re  i s  c e r t a i n l y  a l o t  of da ta  avai lable .  

We know a l o t  about residences;  everyone l i v e s  i n  a home, .and t h e r e  is  

da ta  available.,  We know a l o t  about e l e c t r i c i t y  use and, again, t h e r e  

a r e  many s t a t i s t i c s .  But, when we t a l k  about the  Commercial and t h e  

I n d u s t r i a l  s e c t o r s ,  which together  comprise over 40% of our energy 

end-use, w e  should r e a l i z e  t h a t  we know very l i t t l e  about them a t  a l l .  

I noticed t h a t  DOE separated the  Res iden t i a l  and Commercial markets. 

I am not c r i t i c i z i n g  them f o r  t h e i r  attemp?., although' I would l i k e  t o  

know where they got t h e i r  base l i n e  s t a t i s t i c s ,  because f rankly ,  we 

don't  th ink  they e x i s t  f o r  some of the  c o m e r c i a 1  src tocs ,  and we 

bel ieve  a t  the  moment t h a t  there  i s  no way you can de f ine  t h e  separa t ion  : 



" .  

of t h e  r e s i d e n t i a l  and commercial markets. So f a r  a s  t h e  R e s i d e n t i a l  

methodology goes,  I s e e  no problem w i t h  t h e i r  approach, but  I do ques t ion ,  

of course,  some of t h e i r  assumptions and t h e  e f f e c t s  of conservat ion.  

I n  t h e  Commercial market,  where you a r e  t a l k i n g  about a d i v e r s i t y  

of energy demands such as h o s p i t a l ,  apartment houses, e t c . ,  you a r e  

no t  r e a l l y  t a l k i n g  about one market,  bu t  a number of d i f f e r e n t  demand 

segments t h a t  a r e  going t o  r e a c t  d i f f e r e n t l y ,  and though we h a t e  t o  

ask f o r  more s t a t i s t i c s ,  s i n c e  we always complain about f i l l i n g  ou t  

more forms, I do b e l i e v e  we have no o the r  choice  i n  t h i s  ma t t e r  i f  we 

r e a l l y  want t o  do any kind of an adequate f o r e c a s t  i n  t h e s e  markets.  

General ly ,  our  f o r e c a s t  of t h e  two markets i s  a l i t t l e  higher  than 

DOE'S, but  n o t  s i g n i f i c a n t l y  so. Obviously, you have a geographic 

d i saggrega t ion  problem t o  be considered s ince  you have a i r  condi t ion ing  

use  i n  t h e  southern  s e c t i o n  of t h e  country,  d i f f e r e n t  e l e c t r i c  t a r i f f  

s t r u c t u r e s  and t h e  problem o i  e l e c t r i c  use i n  l a r g e  apartment houses 

where they  a r e  t ak ing  out  t h e  master  meter.  Other changes such a s  t h e  

l i f e l i n e  r a t e s  i n  C a l i f o r n i a  which b e n e f i t  t h e  r e s i d e n t i a l  u se r  tend t o  

i n c r e a s e  e l e c t r i c i t y  and, of course ,  t h e  e l imina t ion  of t h e  master 

meter  would tend t o  depress  t h e  e l e c t r i c i t y  use. 

When determining what f u e l s  a r e  going t o  be used i n  t h e s e  markets,  

t h e  bas i c  i npu t  i s  a f o r e c a s t  of gas  suppl ies .  Our r e c e n t  f o r e c a s t  i3 

somewhat d i f f e r e n t  than our prev ious  f o r e c a s t  i n  t h a t  we show s l i g h t l y  

more t o t a l  gas  a v a i l a b l e  t o  t h e  U.S. This  i s  b a s i c a l l y  due t o  expected 

t a x  c r e d i t s  and gas  p r i c e  decon t ro l ,  which we t h i n k  i s  going t o  d r i v e  

ou t  a d d i t i o n a l  unconventional gas ,  p a r t i c u l a r l y  from t i g h t  sands. 
I 

What t h i s  means i s  t h a t  we t h i n k  t h e  Res iden t i a l  and Commercial and 



I n d u s t r i a l  markets w i l l  be  using more gas than  we expected i n  t h e  pas t .  

One of t h e  problems we now have i s  how t h e  expected magnitude of t h e  

conversion of o i l  t o  gas  and poss ib ly  t o  e l e c t r i c i t y  is  going t o  be 

handled. 

Now, l e t ' s  t u r n  t o  t h e  i n d u s t r i a l  market demands which a r e  even a  

bigger  m e s s  s t a t i s t i c a l l y .  Our b a s i c  methodology i n  S h e l l  i s  t o  p r o j e c t  

t h e  Federa l  Reserve Board Index of product ion and compute t h e  energy 

requi red  based on a p r o j e c t i o n  of energy use  per  product ion index. We 

p ro j ec t  t hese  i n d i c e s  using t h e  D R I  Economic Model a f t e r  developing 

many of our own inputs .  These p r o j e c t i o n s  are t o  t h e  fou r -d ig i t  Standard 

I n d u s t r i a l  C l a s s i f i c a t i o n  code. I f  you p l o t  t h e  product ion index ve r sus  

energy, you s e e  t h a t  i t  has been improving f o r  many yea r s  and it i s  

hard t o  dec ide  why t h i s  i s  so. It c e r t a i n l y  wasn't t h e  c o s t  of f u e l ,  

which a s  you know has h i s t o r i c a l l y  no t  grown\in r e a l  terms. Recently,  

they a r e  i nc reas ing  f a s t e r  i n  r e a l  d o l l a r s  and a f f e c t s  t h e  value-added 

a s  we l l  a s  t h e  cos t  of ma te r i a l s .  The reason f o r  t h i s  h i s t o r i c a l  

improvement i n  energy e f f i c i e n c y  is obviously process  changes, new 

machinery, but perhaps some s t a t i s t i c a l  problems. Another problem i n  
\ 

f o r e c a s t i n g  t h e  I n d u s t r i a l  Market i s t h a t y o u  a r e  t r y i n g  t o  f o r e c a s t  

t h e  energy use  of approximately 22 ma jo r . i ndus t r i a1  c l a s s i f i c a t i o n s .  

We d i d  a  s tudy a  few years  back ana lyz ing  t h e  numbers t h a t  were 

repor ted  f o r  I n d u s t r i a l  energy use  i n  t h e  Census Bureau r e p o r t s  ~ n d  

t h e  Bureau 01 Mines. Thc b a s t  agreement w e  were a b l e  t o  g e t  a f t e r  much 

adjustment between t h e  Census Bureau numbers and t h e  Bureau of Mines 

was wi th in  3%. 

Onc s i g n i f i c a n t  fact of i n d u s t r i a l  energy requirements  i s  t h a t  

s i x  i n d u s t r i a l  u s e r s  account f o r  85% of t h e  h e a t  and power p o r t i o n  



.of t h e  i n d u s t r i a l  energy use; t h a t  is, Primary Metals ,  Petroleum, 

Chemicals, Stone & Clay, Paper,  and Food. While t h i s  appears  t o  be 

encouraging, t h e  problem he re  i s  t h a t  even wi th  t h e s e  major energy 

u s e r s ,  t h e  r e p o r t i n g  s t a t i s t i c s  a r e  no t  a l l  t h a t  they  should be. 

The primary m e t a l s  i n d u s t r y  r e p o r t s  on a yea r ly  b a s i s  what they  use ,  

as does Petroleum. The Chemical i n d u s t r y  has  some s t a t i s t i c s ,  bu t  t h e r e  

is  a problem of s e p a r a t i n g  t h e  energy t h a t  is  used f o r  feeds tocks  

v e r s u s  hea t  and power. Stone and Clay, Paper and Food i n d u s t r i e s  have 

not  i n  the pasL s e p o r t ~ d  nn t h e i r  cnergy use by. type of f u e l .  So, 

another  problem is n o t  only'  i n  t h e  t o t a i  market s t a t i s t i c s ,  bu t  t he  

d i saggrega t ion  of t h e s e  s t a t i s t i c s  i n t o  t h e  SIC codes. 

One small s e c t i o n  u s u a l l y  included i n  t h e  i n d u s t r i a l  s e c t o r  i s  

raw m a t e r i a l  u s e  is  lubes ,  road o i l s ,  and petrochemical  feeds tocks ,  

which w e  p r o j e c t  s epa ra t e ly .  The h r n t  and powcr aectilsu uf clie 

i n d u s t r i a l  market i s  comprised of b o i l e r  f u e l ,  cooking c o a l ,  e l e c t r i c .  

use and praress fuelc. An aildillonal problem i s  t h e  b o i l e r  inventory.  

To our  knowledge, t h i s  does not  e x i s t .  I b e l i e v e  t h e  EIA i s  t r y i n g  

t o  develop t h e  b o i l e r  inventory ,  bu t  we don ' t  know t h e  cx ten t  of t h e i r  

r e s u l t s  so  f a r .  We need t o  know b o i l e r  s i z e  by SIC code a s  w e l l  as 

t h e  c o n v e r t i b i l i t y  between gas,  o i l  and perhaps coa l .  

We don' t  f o r s e e  much more c o a l  going i n t o  t h e  i n d u s t r i a l  market: 

because of t h e  b o i l e r  f u e l  switching problem. We do p r o j e c t  more gas  

a s  your r e p o r t  shows. And then  w e  have a problem wi th  e l e c t r i c i t y .  

We a r e  p e s s i m i s t i c  on t h e  co-generation p o t e n t i a l .  There has been a l o t  

of p u b l i c i t y  on co-generation and you can d e f i n e  i t  many d i f f e r e n t  ways, 

b u t  i n  essence I would say  i t ' s  us ing  excess  steam. You may use  t h a t  



i n  t h e  p l a n t  o r  you could s e l l  i t  t o  a u t i l i t y  g r i d .  The economics 

don ' t  seem t o  be the re .  We've d iscussed  t h i s  w i t h i n  our  own company 

and t h e  u t i l i t i e s  around t h e  Gulf and i n  t h e  West. Unless i t ' s  a r e a l  

s p e c i a l  a p p l i c a t i o n  o r  you run a r e a l  sloppy ope ra t ion ,  co-generation 

doesn ' t  r e a l l y  pay o f f .  I won't say  t h a t  i s  so 100 percent  of t h e  t ime,  

bu t  we r e a l l y  don ' t  expect much co-generation t o  come on. 
" .  

Our gene ra l  f o r e c a s t  f o r  t h e  i n d u s t r i a l  market is  below EIA's; 

we have i t  growing on ly  a t  about 1 .4  percent  per  year  between ' 7 8  and 

'90. But I d i d n ' t  come prepared t o  g ive  you our' f o r e c a s t s ,  I cam prepared 

t o  c r i t i c i z e  EIA. 
. - 

And my c r i t i c i s m  is  r e a l l y  t h a t  you've done t h e  b e s t  job p o s s i b l e  

w i th  what you have. I would l i k e  t o  emphasize t h a t  I don ' t  a g r e e  wi th  

a l l . t h e i r  f i nd ings ,  b u t  you seem t o  have considered everything.  

DR. ALT: Thank you, M r .  Guerin. I ' m  s u r e  Tom purposely kept  h i s  i n t roduc to ry  

remarks b r i e f  s o  he could respond. 

Tom? 

MR. MOONEY: I guess  t h e  f i r s t  t h ing  1'11 do i s  I ' l l  say  I ' m  no t  going t o  

say  anything e l s e  about our  i n d u s t r i a l  f o r e c a s t .  

But what I would l i k e  t o  say -- t a l k  about i s  f i r s t  of a l l  t h e  

problem w i t h  t h e  i n d u s t r i a l  numbers. 
. , 

I t h i n k t h e p r e s e n t  s t a t i s t i c s  c o l l e c t e d  both by t r a d e  a s s o c i a t i o n s  

and by EIA, which used  h u i l d i n g  ca tegory  d e f i n i t i o n s ,  a r e  wholly 

inadequate  f o r  any kind of r e a l i s t i c  modeling. 

What I would l i k e  t o  have c o l l e c t e d  would be two d i g i t '  SIC d e t a i l  

i n  t h e  r e s i d e n t i a l  bu i ld ing  c a t e g o r i e s  and commercial bu i ld ing  c a t e g o r i e s  

and i n d u s t r i a l  bu i ld ing  ca t egor i e s .  



And I don ' t  know how long i t ' s  going t o  t a k e  t o  g e t  t h i s  i n .  

A s  Clopper Almon t o l d  mei-- he wrote a  r e p o r t ,  c o l l e c t i n g  u t i l i t y  

information,  whichwasput  i n t o  t h e  record  f i v e  yea r s  ago; he made t h e  

same r e c o m e n d a t i o ? ~  and f i v e  yea r s  l a t e r  no th ing  has been done. I 

hope even tua l ly  w e ' l l  be a b l e  t o  have a more p o s i t i v e  response than  

t h a t .  

Where do we g e t  our  r e s i d e n t i a l  and commercial numbers? The 

numbers a r e  b a s i c a l l y  bu i ld ing  c a t e g o r i e s  and they  come from d a t a  

c o l l e c t e d  by t h e  u t i l i t i e s  them'selves, so  t h a t  t h e r e  i s  a l i t t l e  b i t  of 

weakness i n  them i n  t h a t  you are dea l ing  w i t h  c a t e g o r i e s  as opposed t o  

es tab l i shments .  And you ' re  a l s o  dea l ing  wi th  average p r i c e  a s  opposed 

t o  marginal  p r i c e  on whichdec is ion  making should be based, according 

t o  economic theory.  

Okay. On t r a n s p o r t a t i o n ,  I t h i n k  I misheard a  comment on t h e  

t r a n s p o r t a t i o n ,  so  c o r r e c t  me i f  I ' m  wrong. You s a i d  you would l i k e  

t o  have more coopera t ion  between E I A  and t h e  r e g i o n a l  t r a n s p o r t a t i o n  

people.  And t h e  o t h e r  p a r t  t h a t  I b e l i e v e  I heard is  i t ' s  because 

you would l i k e  t o  have your work c o n s i s t e n t  wi th  ours .  I would o b j e c t  

t o  t h a t  because i f  i t ' s  i n c o n s i s t e n t ,  i t  probably means you know 

something we don ' t .  

( I , a ~ ~ g h t  er . ) 
And t h i s  i s  t h e  only way we.are  going t o  g e t  feedback. There probably 

should be a  b e t t e r  forum f o r  reviewing what work has  been done on a  

r e g i o n a l  b a s i s  i n  t r a n s p o r t a t i o n ,  bu t  I have some problems w i t h  some 

of your sugges t ions ,  most ly because I t h i n k  they  would involve  doubling 

ou r  s t a f f  i f  w e  went t o  a  complete urban-rural  breakout w i th  intermodal  

s h i f t s .  I can s e e  our  o f f i c e  growing t o  around 150 people. 

4 2 2  



But i t  is  a w o r t h h , i l e  comment. The only th ing  I would l i k e  t o  . 

comment on i n  he re  is  t h a t  i n  r e f e rence  t o  t e s t - cyc l e  d r i v i n g  p r o f i l e s ,  

we do not  a c t u a l l y  use  t h e  EPA standards.  They a r e  reduced f o r  t h e  on- 

the-road exper ience  which EPA has  found by c a l l i n g  t h e  c a r s  back 
. * 

approximately one year '  l a t e r  and eva lua t ing  them. \ 

I n  t h e  i n d u s t r i a l  s e c t o r  t h e r e ' s  a ques t ion  concerning.some of t h e  

assumptions we used i n  modeling, p a r t i c u l a r y  when we're r e f e r r i n g  t o  

what is  t h e  s i g n i f i c a n t  c o s t  d i f f e r ence .  5..7 and 30 percent ,  a r e  c l e a r l y  

q u i t e  a b i t  d i f f e r e n t .  The only th ing  I would . l i k e , t o  . say is  I wish you 

we l l  w i th  your c o u r t  case ,  and i f  you win it,  you can be s u r e  w e ' l l  

have 5.7 next  year .  

(Laughter. ) . 

DR. ALT: Thank you, Tom. 

Any responses from our  panel?  

MR. CASTELLANI: Yes. I would l i k e  t o  address  .one p o i n t  t h a t  w a s  r a i s e d  

by both Tom -- and i t ' s  always t h e  p l anne r ' s  dream. I used t o  be a 

planner ,  s o  I speak wi th  some i d e n t i t y  t o  tha?. And t h a t  i s  

information,  p a r t i c u l a r l y  from t h e  i n d u s t r i a l  s e p e n t .  And those  of you 

who a r e  not  f a m i l i a r  wi th  t h e  i n d u s t r i a l  in format ion  ga the r ing  a b i l i t i e s  

now t h e r e  a r e  programs t h a t  now e x i s t ,  o t h e r  than t h e  MA-loo's, 

through t h e  Department t h e r e  i s  a mandatroy and voluntary  r e p o r t i n g  

program by what used t o  by t h e  50 top  energy consuming i n d u s t r i e s  i n  

t h e  10  most i n t e n s i v e  SIC codes. An now it is  expanded to.  20 SIC codes 

aimed a t  c o i l e c t i n g  information from any co rpora t ion  which cdnsumes 

more than a t r i l l i o n  BTU i n  a major energy consuming indus t ry ,  which 

0 
i s  d e f i n e d ' i n  t h e  20 SIC codes, t h e  t w e n t i e t h o f  which i s  m i s c e l l a ~ e o u s  

manufacturing. So i t  does cover j u s t  about everything.  



. : !-, 

That program i s  done through t h i r d  p a r t i e s ,  a s  w a s  mentioned. It 
, < 

w a s  done through t r a d e  a s s o c i a t i o n s ;  some of t h e  i n d u s t r i e s  h i r e  an  

o u t s i d e  consu l t an t ,  and i t  is  done a s  j u s t  a measure of energy e f f i c i e n c y  

over  a base u n i t  of measurement of product ion,  which v a r i e s  because you 

c a n ' t  do pounds of product  ou tput .  It may be u s e f u l  f o r  t h e  chemical 

- . industry,  i t  i s  no t  very  u s e f u l  f o r  t h e  mainframe a i r c r a f t  i ndus t ry .  

Energy consumption,doesn ' t  bear  any r e l a t i o n  t o  t h a t .  So i t  is 

a con tan t  t h ing ,  i t  is  a cons tan t  f i g u r e  t h a t  v a r i e s  between a l l  of t h e  

SIC codes t h a t  r e p o r t ,  and i t ' s  a cons tan t  u n i t  f o r  each code and i t  is 

a measurement of performance aga, inst  a goal .  

Now, t h a t  i s  a t t a c k e d  as be ing  wholly inadequate ,  and I ' m  sympa- 

t h e t i c  t o  t hose  people who do t h e s e  k inds  of p ro j ec t ions .  They need 

a l o t  more information.  But t h e r e  a r e  b a s i c a l l y  two problems i n  ga ther ing  

more information.  F i r s t ,  information i s  gathered by SIC code, and i f  we 

can  make anything c l e a r e r  i t  i s  t h a t  we don ' t  o p e r a t e  our  p l a n t s  by 

SIC code. 

Now, t h i s  i s  one of t h e  b igges t  myths s i n c e  t h e  r e l a t i v e  b e n e f i t s  

of co-generation t h a t  wa-s a l r eady  a l luded  to .  We cannot break c e n t r a l  

u t i l i t y  ope ra t ions  i n  mu l t i f ace t ed  p l a n t s  ou t  by SIC code. There i s  j u s t  

n o t  a meter a t  t h e  end of t h e  steam l i n e  t h a t  says:  s o  much is going 

t o  22 and so much i s  going t o  28. 

So i f  you want energy consumption by SIC code, t h e r e  -- you ' re  

going t o  ge t  i t  by t h e  b e s t  e s t ima te  t h a t  t h e  engineer  can make i n  

f i l l i n g  i t  out .  And sometimes t h a t  b e s t  e s t ima te  comes from what a l l  

s t r a t e g i c  p lanners  know as the  l i c e n s e  p l a t e  method. You j u s t  look 

out  i n  t h e  parking l o t  and say,  we l l ,  w e ' l l  p i ck  t h e  b lue  Chevy. And 



t h a t ' s  546197. Tha t ' s  how much is  going t o  t h e  SIC code. It is  d i f f i c u l t  

because we don' t  o p e r a t e  our  p l a n t s  t h a t  way. 

MR. MOONEY: Yes, bu t  John, I don ' t  want t o  i n t e r r r u p t  your t a l k ,  bu t  

b a s i c a l l y  t h e  c l a s s i f i c a t i o n  of an es tab l i shment  i n t o  a primary o r  

secondary c l a s s i f i c a t i o n ,  i s  based upon what product c o n t r i b u t e s  t h e  

major propor t ion  of p r o f i t s  o r ' i t s  d o l l a r  v a l u e  of shipments. Now -- 

MR. CASTELLANI: But t h a t ' s  n o t  n e c e s s a r i l y  d i r e c t l y  r e l a t e d  t o  what 

produck c o n t r i b u t e s  t o  o r  consumes t h e  most energy. 

MR. MOONEY: I know. However, i f  we're going t o  have a r e p o r t i n g  b i a s ,  

we're going t o  have a r e p o r t i n g  b i a s  f o r  t h e  i s s u e  you r a i sed .  We're 

not  going t o  have a r e p o r t i n g  b i a s  f o r  t h e  s imple reason  t h a t  we ' re  

t r y i n g  t o  match SIC ,establ ishment  and economic d a t a  w i t h  b i l l i n g  ca tegory  

information which i n  a l o t  of ca ses  doesn ' t  even correspond t o  i n d u s t r i a l  

type  a c t i v i t y .  Tha t ' s  t h e  reason why I think,  we should go t o  SIC 

codes. 

MR. CASTELLANI: Okay, That a l s o  p o i n t s . o u t  t h e  dilemma -- and we spent  a 

l o t  of time t r y i n g  t o  f i n d  ou t  a b e t t e r  r e p o r t i n g  method. We c a n ' t  

t ake  i t  p a s t  t h e  two d i g i t  SIC codes. There w a s  an  at tempt  based on some 

l e g i s l a t i o n  i n  t h e  p a s t  year  t o  f o r c e  i t  t o  a four  d i g i t  S I C  code b a s i s ,  

and i t  became t o t a l l y  meaningless. But t h e r e  is s t i l l  t h a t  u n c e r t a i n t y  

-5, 

because t h e  c a t e g o r i z a t i o n  of t h e  p l a n t  ve r sus  d o l l a r  s a l e s  o r  va lue  9 

added may no t  be  c o n s i s t e n t  wi th  t h e  c a t e g o r i z a t i o n  of t h e  p l a n t  i n  

terms of energy consumer i n  each type  of process .  

The second problem Is a p o l l i l c a l  prublem 111 gaL11eriug I I L U L ~  

information,  and t h a t  is t h a t  t h i s  information i s  extremely va luab le ,  

competi t ive information and i s  h igh ly  p rop r i e t a ry .  And we have been 

extremely r e l u c t a n t  t o  cend i t  i n  t o  t h e  ~ e ~ a r t r n e k  of Energy o r  anyone 

e l s e ,  f o r  t h a t  ma t t e r ,  because of i t s  value.  
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We have had problems wi th  t h i s  type  of information i n  t h e  p a s t ;  
< - 

f o r  example, i n  a  b o i l e r  survey under ESECA, t h e  Energy Supply and 

Environmental Coordinat ion Act of '75 ,  a  b o i l d e r  survey t h a t  was done 

and t h e  r e p o r t i n g  requirements  t h a t  were s e t  up under ESECA -- one t y p e  

of information -- t h e r e  was one person found n o t  even f i l i n g  a  Freedom 

of Information Act, bu t  f o r  a  major automobile manufacturer it ended 

up t h a t  t h e  Department of Energy o r  FEA, i n  t h i s  ca se ,  announced t h e  

a n t i c i p a t i o n  of cons t ruc t ion  i n  1981 of a major p l a n t ,  and t h a t  was 

very va luab le  t o  t h e  o t h e r  manufacturers .  So we have a  problem wi th  t h a t .  

We a l s o  under t h e  Freedom of Information Act read  t h e  energy 

consumption pe r  pound of output  f o r  about 2 5  companies i n  t h e  pulp 

and paper i ndus t ry ,  a l l  of which were very  i n t e r e s t e d  t o  s e e  o t h e r  

people ' s  da ta .  

Now, i f  you look a t  some of t h e  Freedom of Information A c t  requests, 

a l o t  of them a r e  one company t r y i n g  t o  f i n d  out  what another  company 

h a s  f i l e d .  Th i s  type  of c o l l e c t i o n  of d a t a ,  i f  i t  i s  t r u l y  worthwhile 

and i s  necessary  t o  do a c c u r a t e  p r o j e c t i o n s  of energy consumption p a t t e r n s  

i n  t h e  f u t u r e ,  has  t o  be c o l l e c t e d  i n  a  manner t h a t  p r o t e c t s  t h e  pro- 

p r i e t a r y  na tu re  of t h e  d a t a ;  no t  only p r o t e c t s  i t  from what we contend 

t h a t  DUE would do wi th  i t  i n  t h e  po l i cy  making procedures,  bu t  a l s o  

p r o t e c t s  it  from i n d u s t r y  because of i ts  va lue  a s  a  competi tor  -- 

compet i t ive ly  va luab le  information.  And wi th  t h a t ,  I' 11 l e a v e  those  

. . two po in t s .  

DR. ALT: Okay. Thank you, John. Any more c o m e n t s ?  Ron? 

M R ~  EASH: I want t o  emphasize my comments on t h e  t i e - i n  of t h e  a n a l y s i s  t o  
' 

t h e  EPA cycle .  My concern w a s  t h a t  t h i s  d r i v i n g  cyc le  used by EPA i s  



*- 

l i k e l y  not  re levant 'under  f u t u r e  d r i v i n g  condi t ions ,  f u t u r e  p r i c i n g ,  

and f u e l  a v a i l a b i l i t y .  It is not  whether t h e  EPA f i g u r e  i s  p l u s  o r  

minus one o r  two mi les ;  i t  i s  how r e l e v a n t  t h e  whole process  i s  and 
. . 

whether t h e  d r i v i n g  p a t t e r n  w i l l  a d j u s t  i n  t h e  fu tu re .  I n  t h e  f u t u r e ,  

we may have t o  use  d i f f e r e n t  d r i v i n g  p r o f i l e s  t o  r e p l i c a t e  t h e  kind 

of d r i v i n g  behavior which i s  l i k e l y  t o  occur.  

The"other  po in t  I would l i k e  t o  make is about cooperat ion between 

l o c a l  and n a t i o n a l  planning agencies ,  and I want t o  s t r e s s  t h e  type  

of problem we have by j u s t  c i t i n g  one example. To evaluate-  any f u t u r e  

t r a n s p o r t a t i o n  f a c i l i t y  improvement, agencies  a r e  forced  t o  t r y  t o  reduce 

many of t h e  consequences of t h e  f a c i l i t y  i n t o  d o l l a r  terms. So one 

th ing  we need i s  some consensus d o l l a r  va lue  of gaso l ine  sav ings  which 

we can use  i n  eva lua t ing  f u t u r e  t r a n s p o r t a t i o n  f a c i l i t i e s .  This  i n d i c a t e s  

t h e  type  of problem w e  have on t h e  l o c a l  l e v e l  i n  responding t o  n a t i o n a l  

work. I f  w e  have a wide range of n a t i o n a l  f o r e c a s t s ,  what do w e  u s e  

a t  t h e  l o c a l  l e v e l  t o  eva lua t e  p r o j e c t s ?  

PARTICIPANT: Management wants a most l i k e l y  value. They don' t  want summaries, 

bu t  they  do want summaries. So, do you -,- 

MR. EASH: Most pub l i c  and p r i v a t e  agencies  a r e ,  moving c l o s e r  toge ther .  

DR. TAKAYAMA: A most t r u e  s tatement .  

DR. ALT: Thank you. Any more comments from t h e  panel?  

(Negative response.)  

Are t h e r e  any ques t ions  from t h e  f l o o r ?  John? 

PARTICIPANT: I ' d  l i k e  t u  know why co-generation is  a myth. 

tlR. GUERIN: I d i d n ' t  say i t  was a myth. I meant t h e  expec ta t ion  of a g r e a t  

growth in co-generation i.s a myth. 
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PARTICIPANT: I f  i t ' s  no t  a myth i n  Europe, why i s  i t  a mytfi here?  

MR. GUERIN: The growth, I t h i n k ,  i s  a myth. Our~economic s t u d i e s  show i t  

t o  be  no t  v i a b l e .  P lu s ,  you have t h e  r e g u l a t o r y  problems a s s o c i a t e d  

w i t h  t h e  e l e c t r i c . u t i l i t y .  

PARTICIPANT: When you say  t h e  f u t u r e ,  a r e  you l i m i t i n g  yourlcomment t o  1990? 

MR. GUERIN: A t  theemoment, yes .  

PARTICIPANT: Tha t ' s  a d i f f e r e n t  s t o r y ,  i s n ' t  i t ?  
I 

MR. GUERIN: I'm t a l k i n g  about  1990. 

PAR.TICIPAI4T. 'Could 1 j u s t  f o l l ow  up and a sk  a ques t i on?  

DR. ALT: I f  you would speak up. 

PARTICIPANT: M r .  C a s t e l l a n i ,  you' t a l k e d  a g r e a t , d e a l  about t h e  i n d u s t r i a l  s e c t o r ,  

bu t  you d i d n ' t  make any comment about  co-generation. I don ' t  know i f  t h e  

a s s o c i a t i o n h a s  looked beyond t h e  t i m e  frame mentioned, p a r t i c u l a r l y  

i,f -- l c t  me just q u a l i f y  t h a t .  M r .  Guerin s a i d ,  q u i t e  c o r r e c t l y ,  

t h e  co-generat ion problem i s  a problem of accept ing  excess  gene ra t i on ,  

I f  t h a t  i s  t h e  ca se ,  t hen  maybe i n d u s t r i a l  parks  would f a c i l i t a t e  t h a t .  

MR. CASTELLANI: W e  spen t  most of t h e  l a s t  year  looking a t  co-generat ion 

because i t  was t h e  vogue j u s t  p r i o r  t o  syn f u e l s ,  so  you have t o  respond 

t o  both. ' 

(Laughter. ) 

-- co-generat ion i s . s o m ~ t h i n g  t h a t  i s  vaguely d d l n e d .  F i r s t  of 

a l l ,  you must understand t h e  d e f i n i t i o n .  I t h i n k  t h e  d e f i n i t i o n  was 

a l r e a d y  w e l l  g iven.  There i s  a l o t  of co-ge~lera t ion  t h a t  has  been going 

on s i n c e  t h e  e a r l y  1900s f o r  people  us ing  hea t  recovery 

o r  back p r e s s u r e  steam t r u b i n e s  and us ing  t h e  steam as process ing ,  

d r i v i n g  compressors. 



When you look  a t  t h e  b a r r i e r s  t o  c o - g e n ~ r a t i o n ;  w e l l ,  you don ' t , '  

Y 
n e c e s s a r i l y  have t o  make e l e c t r i c i t y  and s o  you ' re  l i m i t e d  by your 

steam needs i n  t h e  p l a n t .  

Many t i m e s ,  when you ' re  t a l k i n g  about  l a r g e  i n d u k t r i a l  steam t u r b i n e s  

o r  you ' re  t a l k i n g  about  a combustion turb ine ;a  gas  t u r b i n e ,  t h e  

amount of horsepower t ha tyou  need t o  d r i v e  compressors o r  o t h e r  

process  equipment compared t o  t h e  v a s t  amount of steam tha tyou  w i l l  make 
I 

i n  t h a t  kind of s i t u a t i o n ,  you r e a l . 1 ~  have t r o u b l e  f i n d i n g  a p l a c e  

t o  u se  a l l  of t h e  steam. 

Now, when you ' re  t a l k i n g  about e l e c t r i c i t y ,  you have a d d i t i o n a l  

problems. The problems a r e  two-fold. 

F i r s t  a r e  t h e  economics i n  what a r e  t h e  e f f e c t s  of t h e  economics? 

E l e c t r i c i t y  co-generat ion is  no t  a r e t r o f i t  technology. You c a n ' t  

. go i n  through an  e x i s t i n g  g r i d  system where they  have 38 pe rcen t  

r e se rve  margin and say ,  "Hey f e l l ows ,  do you want t o  buy some o f f  

peak power?" They d o n ' t  want it. Then from t h e  i n d u s t r i a l  perspec- 

t i v e ,  and it has  always been perce ived  by.Congress and by p o l i c y  makers 

t h a t t h . e p o l i c y  was t h a t  b i g  bad u t i l i t i e s  wouldn't  g ive  u s  f a i r  backup 

r a t e s ;  which i s  t r u e ,  because you c a n ' t  ge t  a f a i r  backup r a t e  when 

you ' re  coming and say ing ,  " I ' m  w i l l i n g  t o  s e l l  you 150 megawatts of 

off-peak power which youdon't need," bu t  your barga in  i n  t h i s  agreement 

is  t h a t  should my system ever  go down, you've go t  t o  make s u r e  you 

g e t  m e  t h a t  150 megawatts; o r  whatever I ' m  us ing  a t  cheap r a t e s .  

That d r i v e s  t h e  u t i l i t y  planner  up t h e  wal l .  The only  way you ' re  

going t o  g e t  around t h a t  is  where t h e  i n d u s t r i a l  p l a n t  t h a t  i s  a 



co-generator and t h e  e l e c t r i c  u t i l i t i e s  system a r e  growing 

a t  t h e  same time s o  Shere can be some kind of mutual planning and where 

t h e  off-peak power t h a t  can be  provided o r  t h e  day long power t h a t  

can be provided can ,be  f ac to red  i n t o  t h e  o v e r a l l  u t i l i t y  planning 

system. 

Even i f  you make t h a t  l i t t l e  d e a l ,  you then  have one ~ t l ~ r r .  ~ l r ~ r b l ~ m ,  

which is something t h a t  every i r ~ d u ~ t r l . a l  manager f aces .  TliaL Is 
3 .  

t h e  way t h e  l a w s  a r e  p r e s e n t l y  construed as soon as you t i e  i n t o  the 

g r i d  system, you 're  t r e a t e d  as a pub l i c  u t i l i t y .  We have enough t r o u b l e  

makingprof i t s ,much l e s s  going t o  t h e  Publ ic  U t i l i t y  Commission every 

year  t o  have ' t hose  rates set. There 's  a  n a t u r a l ,  ~ n d  I thinlc, 

l e g i t i m a t e  h e s i t a n c e  of t h e  i n d u s t r i a l  manager t o  become regu la t ed  

by t h e  Pub l i c  U t i l i t y  Commission, t o  t h e  same ex ten t  t h a t  h i s  

u ~ i l n t y  is. 

Now, t h e r e  i s  one o t h e r  problem t h a t  w e  f a c e  wi th  t h a t .  People 

have suggested i n  t h e  p a s t ,  w i th in  t h e  Department of Energy, we have 

t r i e d  t o  d e a l  w i th  co-generation and t h e  r egu la to ry  b a r r l e r s  t o  i t .  

One of t h e  appraoches .has  been w e ' l l  de-regulate  t h e  p r i ce  of e l e c t r i -  

c i t y  and t h e  po in t  of exchange so  t h e  u t i l i t y  and t h e  i n d u s t r i a l  

co-generator could make whatever arrangement was i n  t h e i r  b c s t  i n t e r e s t ;  

t h e  two of them. The problem io there i s  rru Publ ic  Utility Cuuouission 

i n  t h e  United S t a t e s  t h a t  w i l l  a l low a u t i l i t y  t o  engage i n  an agre&ent 

w i th  any s i n g l e  i n d i v i d u a l  f o r  cheap rates of power; e i t h e r  i n  acceptance 

o r  i n  pass ing  o u t ,  without  passing t h e  b e n e f i t s  of t h e  lower c o s t  onto 

o the r  consumer wi th in  t h e i r  j u r i s d i c t i o n .  



So, t h e r e  is  a  b a s i c  r egu la to ry  b a r r i e r ,  a s  w e l l  a s  t h e  economic 
. . Z 

b a r r i e r ,  and i t  i s  hard t o . t e l l  whether t h e  r e g u l a t i o n s  make t h e  c o s t  

p r o h i b i t i v e  o r  t h e  c o s t  makes t h e  r e g u l a t i o n s  p r o h i b i t i v e ,  bu t  t h e r e  
i 

a r e  both of those  f a c t o r s  t h a t  p r o h i b i t  i t ,  a t  l e a s t  i n  our c u r r e n t  
. . 

s t r u c t u r e .  

DR. TAKAYAMA: St .  Paul ,  Minnesota i n i t i a t e d  t h e  f i r s t  co-generation p r o j e c t .  

Do you know anything about i t?  

MR. CASTELLANI: I don] t  know a l l  of t h e  d e t a i l s  of i t .  

DR. TAKAYAMA: What is  t h e  cu r r en t  s t a t u s  of t h e  p r o j e c t ?  

MR. CASTELLANI: I ' m  no t  s u r e  what t h e  s t a t u s  of i t  is, now. There have 

been a  number of them t h a t  have gone forward wi th  d i s t r i c t  hea t ing .  
~. 

There i s  one major one t h a t  has  f a i l e d  because t h e  economics could 
. . 

never be  made r i g h t .  That w a s  750 megawatts. 

DR. TAKAYAMA: DOE'S Conservation and So la r  Of f i ce  supported t h a t  one. 

They had a  conference concerning it l a s t  sp r ing ,  so t h e  p r o j e c t  must 

be cont inuing.  

MR. CASTELLANI: It 's a  problem t h a t  cont inues  t o  be wres t led  with.  There 

a r e  investment t a x  c r e d i t s  f o r  so  c a l l e d  co-generation, you know, i t  

b r ings  up t h e  problem; t h e  d e f i n i t i o n  of co-generation i n  t h e  Energy 

Tax Act is  d i f f e r e n t  than  t h e  d e f i n i t i o n  of co-generation i n  t h e  Pub l i c  

U t i l i t y  Regulatory Po l i cy  Act whichis  d i f f e r e n t  than co-generation 

i n  t h c  Power P lan t  Industrial Fuel Use Act. 

That reminds me of one o the r  po in t  t h a t  i n h i b i t s  co-generation. 

Co-generation now i s  p r imar i ly  an  o i l  and gas  based technology 

because you have t o  have t h e  quick cyc l ing  and s teamturb ines  and 

gas t u r b i n e s  t o  meet your compressor loads  o r  your mechanical d r i v e  

requirements.  



b .  . . . 
We have a n e t i o n a l  p o l i t y  t h a t  s a y s ' l o u  don ' t  u se  o i l  and gas 

i n  new f a c i l i t i e s .  We have an  exemption i n  t h e  a c t ,  Fuel  Use Act, 

which says  you" g e t  an  exemption, u se  o i l  and gas  i n  co-generation should 

t h e  b e n e f i t s  of co-generation b e  otherwise  not a v a i l a b l e .  However, 

we have a r e g u l a t i o n  implementing t h a t  s e c t i o n  of t h e  Fuel  U s e  Act 

which says  t h a t  you can g e t  an exemption t o  co-generate i n '  t h e  event 
'$ 

t h e  economies of i t  a r e  not  othkrwise a v a i l a b l e  and you demonstret~ 

t h a t  you're unable t o  u s e  c o a l  o r  another  a l t e r n a t b e  f u e l  under 

~11e p~uvlslons of t h e  a c t s  of t h e  government. Is making a conscious ' 

d e c i s i o n  t h a t  i t  i s m o r e v a l u a b l e  t o  use  c o a l  i n e f f i c i e n t l y  than  i t  i s  

t o  u se  coa l  e f f i c i e n t l y ? '  That is  going t o  a c t  a s  an i n h i b i t o r  f o r  

co-generation. 
. .  . 

DR. ALT: Thank you, John. Any more ques t ions  from t h e  f l o o r ?  

PARTICIPANT: F i r s t ,  a quickstatemerit. '  I don ' t  ag ree  wi th  every th ing  

you s a i d  on co-generation. I t h i n k  t h a t  a l o t  of t h e  problems a r e  

. being addressed a t  d i f f e r e n t  l e v e l s ;  that a l o t  of your s ta tamants  

about  -- 

MR. CASTELLANI. I ' m  no t  condemning i t .  I ' m  j u s t  say ing  t h e  g r e a t  euphoria  

and. i t s  v a s t  c o n t r i b u t i o n  is ove r s t a t ed .  

PARTICIPANT:. I have two qbest ions.  One's t o  M r .  C a s t e l l a n i .  One; what 

a r e  .you going ' t o  swi tch '  t o  a f t e r  incremental  p r i c i n g ,  s i n c e  t h e  

p r i c e  of gas a t  number 6 ,  high  sulphur  o i l  i s  two s tandard  dev ia t ions  

t o  t h e  ' l e f t ?  ' What' i s  going' t o  be  cheaper? 

For M r .  ~ u e r i n ,  h i  may have j u s t  misspoke himself when he s a i d  

t h a t  master  meter ing depresses  e l e c t r i c  use. Was t h a t  t h e  s tatement  

t h a t  you intended? 

MR. GUERIN: No. 



PARTICIPANT: Where people a r e n ' t  b i l l e d  d i r e c t l y  f o r  what they  consumed, 

they  use  less. 

MR.,GUERIN: When people a r e  b i l l e d  d i r e c t l y f o r ' w h a t  they  consumed, they  

are going t o  be us ing  less than  when they  have a master  meter. 

I n  o t h e r  words; you should be t ak ing  t h e  master, meters  out .  

PARTICIPANT: Okay. 

MR. CASTELLANI: Does everybody understand what two s tandard  d e v i a t i o n s  

Ss below t h e  -- 
(Laughter.) 

I 

DR. TAKAYAMA: 30 percent .  

MR. CASTELLANI: Quick h i s t o r y ;  t h e r e  is  a c e i l i n g  on t h e  incremental  

p r i c i n g  of n a t u r a l  gas  l i a b i l i t y .  That is  t h e  exp0sur.e t h a t  t h e  

incremental ly  pr iced  use r  would see. The c e i l i n g  i s  t h e  p r i c e  

of an a l t e r n a t i v e  f u e l , '  d i s t i l l a t e  f u e l  o i l ,  and/or  r e s i d u a l  f u e l  

o i l  determined on a reg ion  by reg ion  b a s i s .  

What i s  t h e  . r i g h t  number; is  it 39 reg ions?  I 

. , 

PARTICIPANT: I t h i n k  what they  f i n a l l y  decided was t h a t e a c h  s t a t e  i s  .a 

f u e l  region.  ' 

MR. CASTELLANI: There w a s  a proposal  o r i g i n a l l y  f o r  39 reg ions .  The 

implementation i s  t h e  f i r s t  r u l e .  FERC has  s a i d  t h a t  t h e  exposure, 

t h e  maximumcei l ing , i s  t h e  p r i c e  of low s u l f u r  r e s i d u a l  o r  h igh  s u l f u r  

r e s i d .  

This  is  only t h e  f i r s t  r u l e ;  a second r u l e  coming which r e l a t e s  

t o  non-boiler f u e l  uses  and feed s tock  uses.  C lea r ly ,  t h a t  w i l l  

depress  a l o t  of t h e  impact of incremental  p r i c i n g ;  except  i f  FERC, 

i n  i t s  i n f a n t  s t a g e  implementation of t h e  r u l e '  s ays  t h a t . t a k i n g  t h i s  

concept of s u b s t i t u t a b i l i t y ,  then  f o r  process  uses ,  i t  obviously has  



t o  be  d i s t i l l a t e  f u e l  o i l .  

Then you have t h e  s i t u a t i o n  where t h e  more va luab le  uses  of n a t u r a l  

gas  process  and feed  s t o c k  a r e  subs id i z ing  the ,  presumably, less va luab le  

u ses  of b o i l e r  f u e l s .  I don ' t  even t h i n k  Congress intended t h a t .  

Now, i f  you then  look beyond what incremental  p r i c i n g  does t o  you; 

and i t  does r a i s e  t h e  p r i c e  of n a t u r a l  gas  . f a s t e r  than t h e  p r i c e  of 

gases  going up; once you reach  t h e  ce i l ing ' ,  you s t o p  the re .  Then you 

a l l  go up toge ther .  You don ' t  wai t  f o r  t h e  r e s i d e n t i a l  s e c t o r  t o  

c a t c h  up t o  you. combine t h a t  w i th  t h e  changes t h a t  we have i n  

cu r t a i lmen t  and combine i t  wi th  t h e  f u t u r e  out look  i n  t h a t  

proposed r u l e .  

The cu r t a i lmen t  r u l e  has  s a i d  i n  t h e  p a s t  t h a t  t h e  most va luab le  

u s e s a r e  home and smal l  commercial. W e  don ' t  t ake  any except ion wi th  

t h a t .  Then they  have s a i d  t h a t  t h e  next  most va luable  use i s  process  

ox feed  s tock  and t h e  l e a s t  va luab le  use i s  b o i l e r  f u e l  use.  

But t h e r e  i s  a change i n  t h e  1978 a c t .  It says ,  "The most 

v a l u a b l e  use  is  home hea t ing  and smal l  commercial. The second i s  

a g r i c u l t u r a l  and food process ing  use,  no ma t t e r  what. Whether 

i t ' s  i n  a  b o i l e r  o r  i n  process ,  then t h e  t h i r d  i s  i n d u s t r i a l  process  

and feed  s tock  uses .  The f o u r t h  i s  a l l  b o i l e r  f u e l  u ses  t h a t  a r e  non- 

.food process ing  o r  agricii!.turala So i n  t imc of shor tage ,  you wuuld 

l o s e  your process  and f e e d ' s t o c k  used of n a t u r a l  gas  before  t h e  

a g r i c u l t u r a l  i ndus t ry  and food process ing  indus t ry  use r s ;  t h e  b o i l e r  

f u e l  u se r s .  I t ' s  a l i t t l e  b i t  backward ,bu tp r i ce  i s  more than  a  

determiIiant:ln those.  

You have t h e  in f luence  of p r i c e .  You h a v e . t h e  in f luence  of 

' u n c e r t a i n t y  i n  supply s c a r c i t y  of supply; and i n  the pa.s t ,  because 
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n a t u r a l  gas  has  been t h e  cheapest  f u e l ,  t h e  i ndus t ry  responds i n  con- 

s e r v a t i o n  of n a t u r a l  gas;  has  been because of s c a r c i t y .  

I n  t h e  f u t u r e ,  y o u ' l l  have t h e  a d d i t i o n a l  increment of p r i c e  i n  

it, because of incremental  p r i c ing .  

PARTICIPANT: J u s t  looking a t  two s tandard  dev ia t ions  t o  t h e  l e f t  -- s t e p  

one, we 're  not  going t o  l o s e  many -- 

MR. CASTELLANI: You w i l l ,  t'o a c e r t a i n  e x t e n t  insomuch a s  t h e  r a t e  of r i s e  

i n  p r i c e  of n a t u r a l  gas t o  t h e  industr. i .al  u se r ;  t h e  r a t e  of i nc rease  

w i l l  be  g r e a t e r  than  t h a t  of consuming segments taken as a whole. 

Your a b i l i t y  t o  swi tch  i s  l i m i t e d  by t h e  t e c h n i c a l  s u b s t i t u t a b i l i t y  

i n  another  f u e l ;  bu t  t h a t  i s  a l s o  determined by how much money i t  

c o s t s  t o  f i n d  t h a t  t e c h n i c a l  s u b s t i t u t e .  

PARTICIPANT: And then  you go on t o  say,  o r  seem t o  say t h a t  you t h i n k  

t h a t  t h e  u s e r s o f  n a t u r a l  gas  a r e  going t o  view f u t u r e  cu r t a i lmen t s  

a s  a p a r t i a l  p o s s i b i l i t y .  

MR. CASTELLANI: I n  t h e  p a s t ,  i t  has been a p o s s i b i l i t y .  

PARTICIPANT: The Shah of I r a n  is c u t t i n g  of f  our o i l  supp l i e s  and you : 1- 

c a n ' t  ge t  your o i l .  I j u s t  can ' t  s e e  from whatever you 're  saying,  t h a t  

your ' r e  gong t o  s e e  a m a s s i v e  switch t o  another  f u e l ,  All. t h e  o the r  

f u e l s  a r e  going t o  run and h ide  someplace e l s e ;  g e t  o f f  t h e  p i p e l i n e  

and jack  up t h e  p r i c e s  t o  everybody e l s e .  

MR. CASTELLANI: I f  you r e c a l l ,  t h i s  i s  t h e  E I A ' s  p r o j e c t i o n  where a 

s u b s t a n t i a l  decrease  i n  t h e  p r i c e  of gas  r e s u l t s  i n  i nc rease  i n  t h e  . 

i n d u s t r i a l  consumption of n a t u r a l  gas.  

I suspec t  t h a t  i t  w i l l  be  r e l a t i v e l y S , e v e ~ ,  a l though decreasing a s  

n a t u r a l  gas  s u p p l i e s  decrease.  The r e l a t i v e  impact of incremental  

p r i c ing ,  as you desc r ibe  i t ,  i s  f i n e  i f  you t a k e  t h e  na t ion  a s  whole 

and assi.imP t.hat i t  i s  evenly d i s t r i b u t e d .  But, we found i n  t r y i n g  t o  



determine t h e  c o s t  impact i n  p o t e n t i a l  l i a b i l i t y  -- it  is so  depend on 

t h e  makeup of t h e  customers s e rv ing  t h e  d i s t r i b u t i o n  company and t h e  

i n t e r s t a t e  p i p e l i n e  t h a t  we now have. A l o t  of companies are looking 

ve ry  quick ly  around t o  g e t  o f f  t h e  n a t u r a l  gas  p i e p l i n e  system because 

t h e . p r o j e c t e d  impact of incremental  p r i c i n g  w i l l  put  t h e  c o s t  of 

n a t u r a l  gas t o  them; t h e  r a t e  of i n c r e a s e  i n  t h e  c o s t  of n a t u r a l  gas  

t o  them; above what t h e y ' b e l i e v e  they can g e t  o the r  sources  of 

energy fo r .  

PARTICIPANT: And a l l  I ' m  say ing  is  what o the r  sources?  

MR. CATELLANI: What o t h e r  sol.irces? Well., as I t a lked  about d i s t i l l a r e  
1 

f u e l  o i l  has  been t h e  primary one. . . 

PARTICIPANT: You're going t o  ge t  d i s t i l l a t e  f u e l  o i l  a t  less than two; 

s tandard  d e v i a t i o n s  t o  t h e  l e f t  i n  number 6 f u e l  o i l .  

MR. CASTELLANI: Again, t h e  two standard dev ia t ions  i s  not  t h e  c o s t  01 n a t u r a l  

gas ur che i n d u s t r i a l  f u e l  o i l .  That is  t h e  ex t en t  of h i s  l i a b i l i t y  

as d i s s i p a t i n g  t h e  surcharge.  

PARTICIPANT: But he c a n V t . p a y  any more than  t h a t . i n  to ta l . .  

MR. CASTELLANI: , Sure he can. 

PARTICIPANT : How? 

MR. CASTELLANI: Because a s  soon as t h e  surcharge  pool  i s  d i s s i p a t e d  by 

cvcrybody in t h e  puul, reaching the l e v e l  t h a t  you ' re  r e f e r r i n g  t o ,  

t hen  both  t h e  i n d u s t r i a l  f u e l  u se r  and t h e  non-incremental p r i c e  f u e l  

u s e r  must d i s s i p a t e  a l l  c o s t  of gas. So, you have qtlickly brought 

t h e  i n d u s t r i a l  f u e l  u se r  up t o  t h a t  c e i l i n g ,  then you go up l i k e  t h i s  

above t h e  r e s i d e n t i a l  consumer. 



PARTICIPANT: Not : i f  you have a r e spons ib l e  s t a t e  r egu la to ry  commission. . 

MR. CASTELLANI: That ' s  no t  t rue .  You know t h a t  Congress has  guaranteed 

t h e  wel l -head .pr ice  of n a t u r a l  gas  w i l l  exceed t h e  i n f . l a t i o n  rate b y .  

4.7' and 3,7 percent  per  year .  

So, i t  s u r e l y  i s  g o i n g ' t o  go up i f  t h e  p r i c e  of d i s t i l l a t e  f u e l  l e v e l  

is  o f f .  It should be  s o  good t o  go up only b y . 2  and a  ha l f  o r  3 

percent  per  year ,  r e a l  d o l l a r  i nc rease .  Then, t h e  p r i c e  of n a t u r a l  

gas  w i l l  always exceed t h e  p r i c e  of d i s t i l l a t e  o r  r e s i d u a l  f u e l  o i l  

i n  r a t e  of i nc rease .  So t h e  c e i l i n g ,  t h e  cap i s  t h e  only way t o  jack  

me up f i r s t  t o  bear  a b igger  burden than  t h e  r e s i d e n t i a l  consumer; then  

guarantee  t h a t  I ' m  above them, a l l  t h e  way. 

' PARTICIPANT: What you seem t o  be. say ing  i s  t h a t  I w i l l  assume t h a t  you 

a r e  a few yea r s  o l d e r  than  I am. 

MR. CASTELLANI: I doubt it. 

(Laughter.) 

I ' m  a very  mature' 16. 

'PARTICIPANT: . I ' m  a  couple of yea r s  o l d e r  than  you a r e ,  a l l  r i g h t .  I ' m  

.aging annual ly  a t  a slower rate than  YOU a r e ,  so ,  I mean, i f  we 

e x t r a p o l a t e  t h a t ,  you ' re  going t o  be  o l d e r  than I am, eventua l ly .  

(Laughter.)  
> 

MR. CASTELLANI: Unfortunately,  t h e  system of n a t u r a l . g a s  p r i c i n g  under t h e  

Natura l  Gas Po l i cy  Act i s  no t  done chronologica l ly .  It is  done q u i t e  

d e l i b e r a t e l y  t o  make s u r e  t h a t  one segment of t h e  consuming popula t ion  

i s  subs id i z ing  another  segment. 

I f  you would l i k e ,  I would be happy t o  sha re  w i th  you o r  g ive  t o  

you the exac t  ca se  s t u d i e s  done i n  t e r m s  of t h e  impact of t h a t  

l ~ l c i e c i ~ ~ .  
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PARTICIPANT: I ' ll  t a l k  t o  you l a t e r  on. 

DR. ALT: Charles? 

DR. MYLANDER: I t h i n k  on t h i s  incremental  p r i c i n g ,  t h e r e  a r e  two t h i n g s  t h a t  

ought t o  be addressed. A s  we were confe r r ing ,  we're not  q u i t e  s u r e . i f  

w e  modelled t h e  t h i n g s  c o r r e c t l y ,  bu t  le t ' s  t e l l  you how we modelled them. 

They do a f f e c t  t h i s  d i scuss ion .  

One i s  t h e  p r o j e c t i o n  i n  t h e  .annual  r e p o r t  where w e  show i n d u s t r i a l  

u s e  of gas  dec l in ing ;  t h i s  i s . a  r e s u l t  of t h e  assumption t h a t  t h e  a l t e r n a t e  

f u e l  cap would be  d i s t i l l a t e  f u e l ;  no t  r e s i d u a l  f u e l  o i l .  

When t h e  p o l i c y  people s a w  our  f o r e c a s t ;  they  r e a l i z e d ,  as some 

of what M r .  C a s t e l l a n i  r e a l i z e d ,  and advocated and worked hard t n ' g ~ t  

t h e  cap changed t o  t h e  p r i c e  of number 6 f u e l  o i l  premisethe two 

s t anda rd  dev ia t ion  t h i n g  around it  to.  prevent  t h i s  impact. 

ETA ANALYST:' I b e l i e v e  t h a t  the,way -- t h e  way t h a t  we modelled i t  was once -- . 

t h e  i n d u s t r i a l  u se r  h i t s  t h a t  cap, t h e i r  p r i c e  remains cons tan t ,  s tayed 

t h e r e  and waited f o r  t h e  o t h e r  s e c t o r s ,  t o  u se  up t h e  incremental  

accounts.  

I b e l i e v e  t h e r e  w a s  some confusion when t h e  law was being w r i t t e n .  

There were s e v e r a l  ve r s ions .  One t h a t  s a i d  t h a t  t h e  i n d u s t r i a l  u s e r s  

s tayed  above, and they  s o r t  of s p l i t  t h e  e x t r a  charges above t h a t .  

But t h e r e  were a l s o  some d i f f e rence .  fine Chat came through was once 

you h i t  t h e  cap -- you -- 
MR.,CASTELLANI: We're no t  e n t i r e l y  convinced t h a t  t h a t  i s  t h e  one t h a t  

came through. That i s  t h e  content ion ,  bu t  we 're  not  convinced ye t .  

PARTICIPANT: You could s u f f e r  a one month set-back, I t h i n k  under t h e  present  

plan.. Once t h e  system g e t s  up and running, you could s h a r e t h e  burden 

of t h e  f i r s t  month; a f t e r  t h a t  you would be l i m i t e d  t o  t h e  c e i l i n g .  
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' I think that is the way it works out. 
\ 

DR. ALT: Was there another question? Regarding the cooperation between ' ' 

E I A  and .the regional planning center, I might say that some differences 

could occur be'cause of the1 regional planning centers not knowing some- 

thing that you do; this is more likely to be the ,case.. 
\ 

Okay. It is still somewhat early for the break. I believe that , 
I 

the refreshments should be out there. So, perhaps we could reconvene 

at 3:25' instead of 3:30. . . 

(Recess. ) 





CHAPTER 11 
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DR. ALT: Welcome t o  t h e  f i n a l . s e s s i o n  of t h e  symposium. For t h i s  s e s s ion ,  

w e  would l i k e  t o .  address  p a r t  6 of t h e ' A m u a l ' R e p o r t  t o ' congres s ,  which 

i s  t i t 1ed ' " Impac t  of P r o j e c t e d ' b e r g y  Product ion and Consumption." 

This i s  concerned wi th  both  bcoriomic impacts a s  w e l l  a s  envirdnmental 

impacts.  Our f i r s t  speaker  from t h e  EIA s e c t o r  is D r .  David Sandoval. H e  

i s  a sen io r  economist w i t h  EIA. 

DR. SANDOVAL: I ' d  l i k e  t o  welcome t h e ' h a r d  co re  confer'ees t o  t h i s  sess ion .  

I f  you don't  mind, could you f l a s h  on t h e  f i r s t  c h a r t ?  

(Refer t o  F igure  11.1) 

1'11 s t a r t  by provid ing  a  gene ra l  overview of t h e  impact a n a l y s i s  t h a t  

w a s  undertaken a s  p a r t  of the'ARC-78. Actua l ly ,  t h e  one arrow, t h e  one 
. . .  

t h a t  is  bent  a l l  out  of shape, is  a l s o . p o i n t i n g  i n  t h e  wrong d i r e c t i o n ,  

I th ink .  . 
(Laughter. ) 

. .. .. 

Actua l ly ,  t h e  r e l a t i o n s h i p  i s  t h e  o t h e r  way. The arrow w i l l  b e  cor- 

r e c t e d  f o r  t h e  record.  

Dl<. TAKAYAMA: I t 's  t h e  r i g h t  th ing;  i t  says  p ro j ec t ions .  

DR. SANDOVAL: The causa l  e f f e c t s  go from t h e  energy system t o  what. i s  l abe l ed  

t h e  Comprehensive Human Resources'Data System. There is  no feedback e f f e c t  

y e t .  

'though, f o r  chc ARC-78 eLIur b,  Lllrre was a f c e d h ~ r k  e f f c c t  co tobl i shed  

between the  element i n  t h e  c h a r t  l abe l ed  D R I  Model of U.S. Economy and t h e  

energy system.' Actua l ly ,  t h e r e  could b e  an  arrow going f rom ' tha t  element 

up t o  t h e  Macroeconomic Assumptions elements and then  back up t o  t h e  Mid- 

term Energy Forecas t ing  System element. I n  o t h e r  words, t h e r e  was a n  

i t e r a t i v e  process  undertaken f o r  ARC-78 t h a t  had no t  been undertaken before.  



SCHEMATIC REPRESENTATION OF THE ENERGY/ECONOMIC/ 
ENVIRONMENTAL ASSESSMENT SYSTEM 

I Regional  ' ~ a r n i n g s  
D i s t r i b u t i o n  Model 

Figure 11.1 



The DRI macro model represents.the macroeconomic analysis.that was 

undertaken for the ARC-78 effort.. The element entitled Comprehensive. 

Human Resources Data System represents,.the micro ana5ysis effort undertaken. 

Over the..years, this type of analysis has also been entitled distributional 

analysis and socio-economic impact analysis. So, that gives'you some idea 

as to the type of analysis that is undertaken under this segment. 

Obviously,the regional Emissions Projection System element in.the 

chart represents our environmental analysis effort. Ed Pechan is here and 

will describe the work that was done in that particular area. 

Two other areas of our impact analysis effort for ARC-78 are repre- 

sented by the last two elements.in the chart. First, there Ss the'BLS Input/ 

Output Model element. I believe that the ED10 version of the'Bureau of 

Labor Statistics input/output model was used this year--that is, the Energy 

Disaggregated lnput/Output Model. The analysis represented in this element 

of the chart concerns itself with industrial and employment impacts at the 

national level. 

Finally, there is the Regional Earnings Distributional Model element 

which represents the regional economic impact analysis undertaken, primarily 

at the macro level. 

I might mention that in terms of regional analysis, the area I was 

involved with last year, we have collaborated with the Ruseau of Pcunomic 

Analysis, using their National Regional.Impact Evaluations System (NRIES), 

to try to establish a direct linkage between midterm energy forecasting 

and regional economic impact analysis.. This work is under way. For example, 

BEA is currently using NRIES to. evaluate the regSonal economdc implications 

of .ghe energy projections associated with. ARC-78. 



A t  t h i s  po in t ,  I would l i k e  t o ' a s k . B i l 1  C u r t i s ,  who works wi th  t h e  

macro-economic iaodels t o  g ive  a b r i e f .  d i s cuss ion  of t h e i r  work and o f '  t h e  

r e s u l t s .  der ived  f o r  ARC-78. 

MR. CURTIS: Thank you. Refer r ing  t o , . t h i s  diagram, up here ,  t h e  s t a r t , o f  t h e  

i t e r a t i v e  process  that \was used'  t o  get ' . the' inacro-energy i n t e r a c t i o n  was t o  

t ake  a DRI long-terin t r end  £.orecast. 

For 'example, f o r  t h e  series'C c a s e  a n d . t h e  medium growth t r end  l i n e ,  

a DRI: TRENDLOG f o r e c a s t  was used. .Then, t h i s  w a s  used t o  both d i r e c t l y  

d r i v e  t h e  demand model of MEFS,and a l s o  t o  b e  f e d ' t h r o u g h . t h e  REGSHARE 

model--which sha re s  o u t  c e r t a i n  economic v a r i a b l e s  t o . r eg iona1  levels. 

Then, t h e s e  two s e p a r a t e  model ou tpu t s .were  f e d  i n t o  the'demand models. 

So you ' re  s t a r t i n g  w i t h  your t r end  f o r e c a s t , . g o i n g  t o  t h e  MEFS system. The 

v a r i a b l e s  f e d  were b a s i c a l l y ,  t h e  i n f l a t i o n  r a t e ,  i n d u s t r i a l  product ion 
- 

i nd i ces ,  d i sposab le  income--basic v a r i a b l e s  t h a t  appear i n  t h e  demand model. 

Then t h e  demand model, which is a dynamic model, has  i t s  output  converted 

t o  t h e  s t a t i c  demand curves f o r  . t h e  LP system. 

When you g e t  your energy p r i c e s  and a few o t h e r  energy va lues  ou t  of 

t h e  MEFS system, what was done i n  t h e  l a s t  annual r e p o r t ,  t h a t  was n o t  done 

previous ly ,  was t o  then  feed  energy p r i c e s  and c e r t a i n  o t h e r  t h ings  i n t o  

t h e  D R I  model t o  t r y  t o  i t e r a t e  t o  a b e t t e r  t r u e  convergence between t h e  two 

models. 

Now, when you do t h i s ,  you do g e t ' a  d i f f e r e n t k o l u t i o n  than  i f  you d i d  

no t  do . t h i s .  I have been to ld ,  t h a t  you tend t o  g e t  a n  ove r reac t ion  i n  t h e  

f i r s t  round, i n  t h e  macro model of about double what you, f i n a l l y  end up wi th  

when you go through t h e  second i t e r a t i o n .  

I .. 



So, it's fairly important to go .through. this .stage. Unfortunately, 
. . 

the.version'of the DRI model that was used for this last annual report is 

not.terribly energy-rich, so the'number'of variables you're.feeding into 

the macro model is fairly few. Basically, .there are five or six of.them: 

the level of'imported oil, the'price of imported oil, and the overall whole- 

sale price index for energy. Also, there is a consumption level for gasoline 

and a price of gasoline, or deflator for gasoline. 

Those are the basic five variables that drive macro model in this 

puocrss, and gee you your sensitivity to the different energy variables. 

The production index for the refining industry is also fed in, but 

that doesn't really drive the'macro model the way it is constructed. 

It is important to keep'in mind in evaluating the way this,works, I 

think, that it does have some serious limitations. You may be getting smaller 

impacts, possibly, than you should because of the fact  that you're nnt d e a l -  

ing with a truly supply constrained macro model, and also because you're not 

dealing with an integrated model structure, here. 

But, efforts are being made to improve this. Certainly, I think, when 

you look at the energy scenarios and see what variation you're getting in the 

macro variables, you can see that these impacts are fairly omall; in' 

scenarios A-E, the ultimate GNF' inflator in 1995 varies.by about 6 percent 

from the highest to the .lowest. 

Likewise for GNP itself. You get a 3 percent variation, I think, in 

the final 1995 GNP when you examine you high world price C scenario and the 

low world price C scenario. So, the macro impacts tend to be smaller than- . 

you might get with' a better structure. 



In. the future, basically, I think .what .wetre aiming at - is getting a 

macro hodel'.which is richer' in energy .detail--which the .new DRI model- will 

be--and, ultimately, trying to. build in to. the. MEFS system a modkl which 

is more supply-constrained. 
\ 

I guess maybe I should take'any questions. 

DR. SANDOVAL: The questions will come later. Now, Ed Pechan will talk on the 

environmental model. 

MR. PECHAN : Thank you. When I was first asked to make this presentation, I 

thought that there were a number of possible things that I could talk about. 

One would be to review the findings that we presented in the published'study. 

I thought that would probably not'be useful to you, since you have that 

available to you. Another possibility was to go into some detail concerning 

our analysis approach, our methodology. I felt that would not be useful, I 

because we have some documentation on that now, and it covers that aspect 

fairly well. We have some that 'is available and some that is .being pre- 

pared. .;.: 

So, I felt it would be better, perhaps, to step back from. the specifics 

of the analysis and tallc 3 little bit aboilt some general things. 

Could you put up the first slide? 

(Refer to Figure 11.2) 

I have divided what I wanted to talk about this afternoon into a few 

topics. The first, really, is to talk about the 'generic types of issues. 

What are the characteristics, just generally, of environmental' issues. that 

we face when we look forward to projecting what the future energy system in 

the' country is going to be. That is a very general question. .Then we get . 

into what is EIA'S interest, at all. Why should we look at this; what are 

our objectives; what do we want to find out? 
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Then, again, to.be a'little inore spec%fic, what we have dorie;what we . 

have.beeh'able to do to date; even'though.itts been'very limited. 

I do get into a little bit about methodology, just to indicate to 

you that it is fairly straightforward and we tried to use a fairly simple 

approach: Once again, I .do not get'into a lot of detail. 

Finally, just to get into the nature of review, I want to mention a 

few of the'selected findings from the national results; the ones' that we 

felt were very robust over the range of'energy futures that we were con- 

sidering. 

Would you put up the next slide? 

(Refer to Figure 11.3) 

We could look at the general nature of the issues involved, and, I 

think, what we need to do is put these concerns in the context of what 

we're trying to do in any aqalysis. 

.. I think we found that we have a .number of problems. I think that is 

what this .really tells you. We find that, if wetre looking at environmental 

issues, they tend to be very site-specific. A power plant may be a£ fected 

significantly by some environmental regulation in county A. If it's m o Y  
< 

a few miles, maybe to county B, it would not be as big a factor. \. 

So, it's very difficult to generalize environmental problems because 

they are highly local in nature and we have different types of environmental 

' stapdards. First, we have national standards; those we can assume will be 

met. 

But then, we have a number of local issues. These local issures are 

becoming more and more significant. For example, in the area of air quality, 

we have prevention of significant deterioration. This is primarily an issue 
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Figure 11.3 



that affects .certain areas; other' areas. it doesn't af fect at all. The same 

can be said,of'non-attainment. In the next point, we're concerned with 

environmental problems that range from air pollution to water pollution and 

to solid waste issues. 

Any of these issues can be'important in a particular site. As I indi- 

cate later on, we focussed on'on&.inedtum. I think it's very important to 

realize. that there are lots of other'ones.out there; also that--and I don't 

include it specifically, here--these factors all are affected by the.fact 

that the'regulations are changing over time. 

For example, the major focus on federal regulation of water.pollutants 

has been'on a very short list of what I call traditional pollutants: bio-. 

chemical oxygen demand; suspended sediment. Now they're working on ambient 

standards for the 65 so-called priority pollutants that have been'.set'as 

a result of legal action. 

These pollutants are ones that are much.more affected'by energy develop- 

ment. We find that power plants, for example, put out very little bio- 

chemical oxygen demand. So they're not affected significantly by the 

standards that we have today; but,.on the other hand, power plants put out 

.:a.relatively significant amount of copper. That is one of the priority 

pollutants. 

I've kind of run over in talking about this next point, which is that 

there are many pollutants involved. I mean, so many that it is very diffi- 

cult to even count. In fact, it.depends on how you count. 

EPA is developing the standards, as I said, for 65 priority pollutants, 

hut they have gone ahead and listed'.tkoke same pollutants in a different way 

and come up with 129 pollutants tha.t  a.re actt.tal ly t h e  same. 



So', '.we! re. getting, involved' in. different .chemical species. We! re talk- 

Ing . about trace'.metals, subcompounds .of '. trace metals, and . it . becomes'.very, 

very dif ficult .. It is very difficult . to. even' characterize .what .the' emissions 
are. 

Finally, I think that the major .point is how these things .relate to 

economics. If you set. a standard, itt s, going to have an economic effect. 

.It will affect one technology more than another, perhaps. 

So, as we: look out to the' future, ' we may find a different mix of tech- 

nology selection due to environmental.regulation, because to.meet a.regula- 

tion, one technology may be priced'out of the market. 

. To give you another example,'consider the prevention of significant 

deterioration issue. That limits the cont.ribution to ambient air quality 

that any particular source may make in certain areas. So, one possibility 

is that it might require more stringent environmental control to.meet this 

Increment than you're able to achieve. 

But 'on thc other hand, maybe you can meet that by titildilig a s~ller 

plant which would have less emissions than the larger facility. 

Once again, those are economic choices. A smaller plant may be 

inherently more expensive relative to its output, but a larger plant may 
. . 

have to meet a more stringent emission standard and, thus, require a 

larger investment in environmental controls. 

Therefore, its economics may be adversely affected. 1t ' s confounded 
with technologies in another sense.. Even if you assume that each technology 

can mcct a given standard, at a competitive price, at s u m e  pulnL in the 

future,'if that standard is tightened, if that standard is .changed, then 

one technology may not be able to.meet that without a significant cost 

penalty compared to another; 



You could,  perhaps, look a t  e l e c t r i c  gene ra t ion ;  you might look a t  

convent ional  technology wi th  f l u e  gas d e s u l f u r i z a t i o n  and compare t h a t  wi th  

f l u i d i z e d  bed. For t h e  p re sen t  s tandards ,  you could almost say  t h a t  t h e y ' r e  

f a i r l y  equiva len t .  But, i f  you had t o  t i g h t e n  t h e  s u l f u r  d ioxide  regula-  

t i o n s  more, you might f i n d  t h a t  you're' a l r eady  very  near  t h e  l i m i t  :of what 

you can do w i t h  t h e  convent ional ;  much clo 'ser  t o  t h e  l i m i t ,  l e t %  say ,  ' 

than you would be wi th  t h e  f l u i d i z e d  bed where );our s u l f u r  dioxid'e removal 

is based on how much l imestone you might add, o r  some process  changes. 

1 ' 

So, I j u s t  wanted t o  put  t h e s e  i n t o  context .  There a r e  some very  

complicated problems t h a t  a r e  no t  e a s i l y  d e a l t  with;  You should r e a l i z e  

t h a t  we 're  t r y i n g  t o  look a t  t h e  l a r g e r  pe r spec t ive ;  and we c a n ' t  examine- 

every p o i n t  i n  d e t a i l .  

Could you pu t  up t h e  next  s l i d e ?  

(Refer t o  F igure  11.4) 

I th ink  our  underlying o b j e c t i v e ,  t h e  major ob jec t f i e , .  t h a t  we have 

i n  EIA i s  t o  examine t h e  range of U.S. energy f e a t u r e s  t h a t  a r e  pro jec ted .  

We want t o  look a t  a l l  of t h e  ca ses  t h a t  a r e  being considered t o , s e e . w h a t  

d i f f e r e n c e  i t  makes. 

Does i t  make a d i f f e r ence?  We can 1ook"at t hese  ranges,  both ' in  terms 

of t h e  s p e c i f i c  MEFS scena r io  t h a t  we use a s  i n p u t  'as  well  as t he  yea r ,  a s  

t h ings  go over time, Within t h a t  o v e r a l l  contex t ,  'we want t o  look a t  ' the 

range of f u t u r e s .  

What do we want t o  f i n d  o u t ?  F i r s t ,  we want t o  i d e n t i f y  most s i g n i f i -  

can t  impacts,  s o  t h a t  we can i n d i c a t e  what could be the  p o t e n t i a l  problems 

t h a t  we see ,  given a p a r t i c u l a r  s cena r io .  
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Where poss ib l e ,  we want t o  quan t i fy  changes i n  t h e  environmental con- 

d i t i o n s .  This  becomes very  d i f f i c u l t ,  once aga in ,  s i n c e  t h e  n a t u r e  of t h e s e  

th ings  i s  p r imar i ly  l oca l i zed .  

We're t a l k i n g  about being a b l e  t o  quan t i fy  t h e s e  th ings  a t  a  much more 

h ighly  aggregated l e v e l .  That tends  t o  l i m i t  t h e  u t i l i t y  of i t .  I n  f a c t ,  

I ' v e  s a i d  on a number of occasions t h a t  what we can b e s t  do, r e a l l y  i n  many 

cases ,  i s  t o  simply quan t i fy  t h e  i n t u i t i v e .  

That may be  a very  use fu l  t h ing  t o  be a b l e  t o  do. Then, f i n a l l y ,  I 

would say  t h a t  we a r e  a b l e  t o ,  o r  we a t tempt  t o ,  provide some q u a l i t a t i v e  

i n s i g h t s  a s  wel l :  j u s t  g iv ing  us  an  i n d i c a t i o n  of r eg ions  and technologies  

and p o l l u t a n t s  i n  which t h e r e  may be  some p o t e n t i a l  problems. 

You know, t h e s e  a r e  t h ings  t h a t  I don ' t  f e e l  t h a t  we can quan t i fy  very  

conf idknt ly ,  t h a t  our  r e s u l t s  do g ive  us  some i n d i c a t i o n ,  some i n s i g h t s ,  ' . ' 

. , 
p a r t i c u l a r l y ,  i f  those  r e s u l t s  a r e  ' f a i r l y  robus t  over t h e  range of t h e  

f u t u r e s  t h a t  we a r e  looking a t .  

Let  me go t o  t h e  next  s l i d e .  

(Refer t o  F igure  11.5) 

~c do have a nuahel: of s t u d i e s  t h a t  have been':tpublished . ..- t h a t  p re sen t  

our  approach i n  va r ious  ranges of d e t a i l .  This  a f ie rnodn,  ., I j u s t  wanted t o  

$ 
mention a few very  minor po in t s .  . ... . .. , 

F i r s t ,  what p o l l u t a n t s  do we look a t ?  I s a i d  b e f o r e  t h a t  t h e r e  may be 

a  few hundred t h a t  would be of i n t e r e s t ,  u l t ima te ly .  Right  now, we look a t  

. ., .<. 

f i v e  . . - 
. .- ... 

We look a t  f i v e  a i r  p o l l u t a n t s ,  t o t a l  suspend.&d p a r t i c u l a t e s ,  s u l f u r  
. 2- 

oxides ,  n i t rogen  oxides ,  hydrocarbons, and carbon monoxide. . These a r e  

what I would c a l l  t r a d i t i o n a l  a i r  p o l l u t a n t s .  
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  he^ are more properly called criteria air pollutants because there 
have been ambient air quality criteria established for them. They are ones 

that we have a fairly good body of data.on that we are reasonably comfortable 

with. 

Energy facilities are also.the source of other air pollutant emissions, 

for example, heavy metals--various specific organic compounds that, while 

they are included in a class of hydrocarbons,.may be of great interest. 

They may potentially be carcinogenic. They may be a serious problem. We 
\ 

don't really have a way to accurately quantify that. 

If you look at trace meta1s;for example, it is highly dependent upon 

the fuels. The exact assay of the fuel must be considered. Coal from one 

mine may be different than coal from another by an order of magnitude. ': 
. 

So, we're really not able to look at these very well. Insterms of geo- 

graphics, r,ight now, we look at 313 subregions, but we never present the 

data at that level of detail. We don't, feel that we're confident of it at 

that level, but we can use'-the quantitative results from that to gain some 

qualitative inqights, as I indicated before, . . 
. s 

I think one of the major things to point out, and it is a key 

limitation in our analysis, is that we do not include these extremely 

important economic and siting issues that I first mentioned a few minutes 

ago. 

These are very, very complicated problems. For example, a particular 

environmental standard may adversely affect the economics of a technology. 

It may preclude its siting in a certain area. 

We have done a few additional studies, For example, we looked at oil 
r 

shale. This was a case where we felt that in even looking at traditional 

p~llutanfs you were going to be very liplited in the amount of oil shale that 

you could develop on the basis of the air quality increments. 
I 



That w a s  an except ion  i n  t h a t  we were a b l e  t o  even quan t i fy  t h e  

e f f e c t s  a t  a l l .  It t u r n s  out  t h e  reason is  because o i l  s h a l e  i s  r e a l l y  

only  developable w i t h i n  a f a i r l y  l i m i t e d  r,egion. 

So these  a r e  some of t h e ' g e n e r a l  c h a r a c t e r i s t i c s .  Why don ' t  we go 

t o  t h e  next  s l i d e .  

(Refer t o  F igure  11.6) 

I don ' t  want t o  go i n t o  a l o t  of d e t a i l  wi th  t h i s .  This  is a c t u a l l y  

taken  from our  documentation t h a t  we a r e  i n  t h e  process  of preparing.  I n  

f a c t ,  1 ' m  no t  s u r e  why we're  showing i t  a t  a l l ,  s i n c e  i t  doesn ' t  seem t o  

f i t .  

(Laughter.)  

Anybody i n t e r e s t e d  i n  t h i s  should g ive  me a c a l l ,  and I ' l l  send you 

t h e  s tudy  when i t ' s  out .  It should be out  p r e t t y  soon. The key th ing  of 

i n t e r e s t  here  is  t h a t  we have a d i r eCt  l i i ik  iaeo the w P b ,  so c a l i e d ,  

"cookie" d a t a  s e t s .  We b r i n g  those  i n  d i r e c t l y ,  so  we can examine any of 

t h e  MEFS cases. 

Well,  you c a n ' t  r e a l l y  t e l l  from t h i s .  The approach is  such t h a t  we 

a r e  a b l e  t o  computat ional ly look a t  a p a r t i c u l a r  MEFS scena r io  and g e t  our 

s o  c a i l e d  s tandard  output  r e p o r t s  w i t h i n  a few minutes.  

So, i t  is  very  f a s t  turnaround. It i s  simple,  a l though i t  i s  no t  

r e a l l y  r e f l e c t e d  i n  t h i s  how simple i t  is. I t ' s  inexpensive a l s o .  I don ' t  

want t o  spend a l o t  of t ime be labor ing  t h e s e  th ings .  Why d o n ' t  we j u s t  go 

t o  ' t h e  next  s l i d e ,  and I w i l l  j u s t  very  quick ly  t a l k  about what we d i d  

f i n d .  I would say  t h a t  t h e s e  f ind ings  were f a i r l y  robus t  over  t he  range 

of ca ses  t h a t  we looked a t  f o r  t h e  1978 r epor t .  

(Refer t o  F igure  11.7) 
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NATIONAL RESULTS 
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We found o u t  t h a t  t o t a l  s u s p e n d e d ' p a r t i c u l a t e s  and s u l f u r  ox ides ,  

by around 1990, were showing somewhat s l i g h t l y  h igher  va lues  than  our  base 

yea r  which w a s  .1975. 

I n  1985, they a c t u a l l y  had gone down, bu t  t h e  changes were n o t  r e a l l y  

s i g n i f i c a n t .  I mean, one could argue whether they would r e a l l y  be increased .  

We d id  f i n d  a s i g n i f i c a n t  a s s o c i a t i o n  he re  wi th  N 4 ,  and we f e l t  t h a t  was 

d e f i n i t e l y  increas ing .  

I don ' t  t h i n k  t h a t  i s  arguable.  It was very  robus t .  It was f a i r l y  

high even i n  1985; then  i t  continued on up. This  could be a major problem. 

EPA, now, is  reviewing t h e  ambient a i r  q u a l i t y  f o r  n i t rogen  oxides.  

They may be i s s u i n g  a short-term s tandard .  This  can be extremely s i g n i f i -  

can t  t o  t h e  u t i l i t y  i ndus t ry .  

This  could involve ,  l i t e r a l l y ,  b i l l i o n s  of d o l l a r s  i n  c o s t .  T h e r e . i s  

. no ques t ion  t h a t  t h e s e  emis-sions w i l l  increase .  We don ' t  r e a l l y  address  

t h e  i s s u e  of how t h a t  a f f e c t s  ambient l e v e l s ,  bu t  t h e  magnitude of t h e s e  

i n c r e a s e s  i s  s o  l a r g e  t h a t  .one can assume t h a t  ambient l e v e l s  would most 

probably i n c r e a s e  a l so .  

With regard  t o  t h e  hydrocarbons, w e . f o u n d - t h a t  i t  was p r e t t y  much 

a wash. This  was t h e  one case  where they showed a very s l i g h t  decrease  

under some of t he  energy cases .  They showed a s l i g h t  i n c r e a s e  under o the r s .  

But,  the d i f f e r e n c e s  were so minor t h a t  we j u s t  f e e l  t h a t  t h e r e  was 

no o i g n i f i c a n t  change. F i n a l l y ,  I would j u s t  say  t h a t c a r b o n  d iox ide  is 

t h e  b i g  winner. It decreases  by 1985. 

Under any case ,  , t h a t  is  p r imar i ly  due t o  t a i l p i p e  c o n t r o l s  on auto- 

mobiles which a r e  s t i l l  be ing  implemented and s t i l l  be ing  r e f l e c t e d  i n  t h e  

f l e e t  . 



I th ink  t h a t  is b a s i c a l l y  al l3"that  1 had. 

A s  I l a i d ;  t h e r e  are b number of s t v d i e s  t h a t  we have t h a t  you a r e  ' 

welcome t o  r eques t  and r ece ive .  Thank you.. 
. 

DR. ALT: I thank t h e .  EIA' speakers  f b r  thei i -  'comments, N i w ,  be would l i k e  t o  

t u r n  t o  t h e  o t h e r  s i d d '  o f  tli= coin. 'I hould l i k e  to" in t roduce  my next  

speaker ,  who rece ived  a Ph.D. i n  nuc lea r  phys ics  from Yale iin 1971. P r i o r  

t o  j o i n i n g  government s e r v i c e ,  our  speaker  was a  member of t h e  t echn ica l  

s t a f f  of t h e  RCA research l abo ra to ry .  . . 

Among o t h e r  t h i n g s ,  h e  was t h e  f i r s t  environmerital d i r e c t o r  of Yale 

Law School 's  ~ a i e  ~ G i s l a t i v e  s e r v i c e s .  o u r  speaker  more r e c e n t l y  was ' 

Dire.ct0.r' i o r  1mp"act Ahalysis  'at: t he  National  Transpor ta t ion  Po l i cy  Study 

Commission. 

'In t h i s  capac i ty ,  he d i r e c t e d  a11 f o r e c a s t ,  energy,, environment and 

c o a l  s t u d i e s .  P r i o r  t o  t h i s  p o s i t i o n ,  our  speaker  had been a  s e n i o r  

p o l i c y  a n a l y s t  wi-th t h e  U .  S. Environmental P ro t ec t ion  Agency. 

While working t h e r e ,  he a l s o  served a s  a  s p e c i a l  a s s i s t a n t  t o  t he  

A s s i s t a n t  Sec re t a ry  of S ' ta te  i n  t he  development of U.S. fo re ign  pol icy  

i n i t i a t i v e s  i n  t h e  oceans and %nt.ernation,al environmental and s c i e n t i f i c  

. . :aL. 

With t h a t ,  I would l i k e ' , t o ' i n t r o d u c e  D r .  Edward J .  Bentz, J r . ,  who 

is  c u r r e n t l y  t h e  Executive Di rec to r  of the National  Alrnhol Fuel  C o m m i ~ ~ i ~ n .  

DR. BENTZ: Thank you. I d o n ' t  b e l i e v e  the  stamina of the  group he re  today. 

(Laughter. ) 

Yes, I guess t h e r e  a r e  s e v e r a l  o t h e r  s3des t o  t h e  coin.  The s i d e  

t h a t  I would l i k e  t o  very b r i e f l y  mention has t o  do wi th ,  perhaps, 

ommissions i n  t h e  EIA r e p o r t  o r ,  'perhaps, d i f f e r e n t  pe r spec t ives  and 

emphases i n  which the  r e p o r t  can be .viewed. 



I n i t i a l l y ,  I. would l i k e  t o  .. . cpnpliment . t h e ,  , $ , ,9 .  . people ? h e r e :  ~ r .  Sandoval, 
e q  .. , ' 1 ;, " , , , + .  \ !  . t.. 

and o t h e r s  f o r  t h e  r e p o r t .  I t h i n k  it shows a g r e a t  d e a l  ofs,wocrk and 
. . ' . ., ., ,. , . . ,, . . & .  

. . :, " ,*'% 

work t h a t  can  be used. 
0 

. . . . . 9 '. ) . , I  
1 .  2". :. ' 

There a r e  two major p o i n t s  I would , l i ke .  t o ,  . . e k e .  , , Firs t  is. t h a t  I . 
., ., . . 

f e e l  t h a t  i n  t h e  f u t u r e ,  t h e r e  is  going t o  h a v e , t o . b e  a b i t  more. work on 
. . 

t h e  alcoliol f u e l  a r e a .  .We a l l  know our  s u p p l i e s . o f  crude (domest ica l ly ,  

inc luding  Alaska and off-shore)  a r e  smal l  and r a t h e r  1 imi ted .and  our f o r e i g n  

s u p p l i e s  a r e  r a t h e r  inqecure,  vu lne rab le  and. . c h igh ly  unce r t a in  . The ' 

development of domestic resources$, as. w e l l  a s , c o n s e r v a t i o n ,  and o t h e r  . , . . . .. 

s y n t h e t i c s  ( sha le ,  and c o a l  l i q u i d s )  a r e  going t o  be .essentia,l. . In  t he  
. . - * .  . ' . . 

s h o r t  run,  i . e . ,  t o  1985, I t h i n k  w e ' r e  r e a l l y  t a l k i n g  abo.ut conserva t ion  

and about a l coho l s .  

The second p o i n t  is  a comment on an  omission, i f  you c a l l  .it such,  

. of t h e  needs f o r  t r a n s p o r t a t i o n  in f r a j s t ruc tu re  necessary t o  move t h a t  

energy of tomorrow. . . . 

You can produce a l l  t h e  energy you want, b u t  i f  you don ' t  g e t  i t  

where you need it,  y o u r ' r e  no t  going t o  have i t .  This  is p a r t i c u l a r l y  

important  because many 0.f our  domestic s u p p l i e s  a r e  i n  a r e a s  no t  p r e s e n t l y  

s e rv i ced  by t r a n s p o r t a t i o n  i n f r a s t r u c t u r e  (be they p i p e l i n e  o r  o t h e r  forms; . . 

p a r t i c u l a r l y  c o a l  movement, i n  terms of t h e  r a i l r o a d ' s  c a p a b i l i t y  of 

t r a n s p o r t i n g  them.) 

With r e spec t  t o  t h e  f i r s t  concern, a l coho l  f u e l ,  I prepared a l i t t l e  

submission f o r  a l l  of you t o  read and f o r  t h e  record.  It w i l l  be g iven  ou t .  

This  w i l l  h e lp  a  b i t .  I thought many people he re ,  poss ib ly ,  would not  know 

what t h e  National  Alcohol Fuel  Commission is, what i t  does and how, perhaps, 

some of t h e  work that i t  is  doing o r  p l ans  t o  dn can mesh i n  and complement 

8 .  



t h e  wbrk t h a t '  EIA' i'S. dding t o  make t h a t  t o t a l  e f f o r t  s t ronge r .  

Very b r i e f l y ,  t h e  commission, which is  a j o i n 5  President ial /Congres-  
. . 

s i o n a l  commission, was c rea t ed  about  3 and a h a l f  months ggo. It is 
, . 

cha i r ed  by Senator  Birch Bayh of Indiana ,  and vice-chaired by Robert Roe 

from New Jersey .  It h a s " s i x  s ena to r s , r . s ix  r e p r e s e n t a t i v e s  and seven 

members appointed by t h e  President- .  I n  i ts  enabl ing  l e g i s l a t i o n ,  i t  is 

d i r e c t e d  t o  a s s e s s  t h e  short-and long-term p o t e n t i a l  f o r  a3,cohol f u e l s  
. . .  . 

de r ived  from feed  s t o c k s  t h a t  a r e  biomass i n  na tu re  a s  w e l l  as coa l .  

Biomass i s  specifically..interpreted i n  t h e  l e g i s l a t i o n  t o  mean, no t  ' 

only t h e  convent iona l  .. . g r a i n  m a t e r i a l s  t h a t  can b e  converted,  b u t  a l s o  

some of ou r  s o l i d  waste m a t e r i a l .  S o l i d  waste ,  a s  Ed (Pechad  p o i n t s  o u t ,  

hasda nuisance  . va lue ; '  We a r e  a l s o  looking a t  marine m a t e r i a l .  

(Refer  t o  Table 11.1) . 
. . With t h a t , o b j e c t i v e  i n  mind, t h e  Commission, i n  i t s  t h r e e  months o f .  

e x i s t e n c e ,  has s e v e r a l  s t u d i e s  under way. 

. L e t  me j u s t  very b r i e f l y  h i g h l i g h t  them. .One i s  a s tudy  of t h e  . . 

n e t  energy balance of a l t e r n a t e  a l coho l  f u e l  . . product ion and t o  use  technology. 

I .E.,  we a r e  comparing d i f f e r e n t  f u e l  cyc l e s ,  both convent ional  f u e l  
. . . .  . .. . 

c y c l e s  a s  we l l  a s  non-conventional. f u e l  cyc l e s .  I emphasize t h e  word f u e l  

cyc l e s '  t o  inc lude  end use  product ion  and d i s t r i b u t i o n .  

A v t h e r  s tudy  i s  our  Food ( feed)  vs .  Fuel. Study. I3.i.s s tudy  attempto 

to: -ma; ry some of  t he .  a g r i c u l t u r a l  concerns i n  terms of p r o d u c t i v i t y  f o r  

d i f f e r e n t  type c rops ,  convent iona l  and novel  ( i nc lud ing  expor t  s e c t o r )  wi th  

those  'of t h e  energy s e c t b r .  . .  ' 
3 .  . 

Next i s  ou r  d i s t r i b u t i o n  requirement  s tudy  f o r  a l coho l  f u e l s .  A f o u r t h  

s tudy  is a n  assessment of  t h e  c u r r e n t  .short-term . capac i ty  f o r  br inging  
. . .  . 

a l c o h o l  f u e l s  on l i n e .  



Table 11.1 

REPORTS PRODUCED BY NTPSC IMPACT TEAM AS. PART OF JOINT NTPSC-DOE I , 

AGREEMENT 

Report No. 

SR 119 

SWP i(14 

SWP 1\15 

SWP ill6 

SWP 1\17 

SWP a29 

SWP i/33 

SWP i/34 

SWP 1/35 

SWP i/36 

SWP //38 

SWP 839 

SWP 1/40 

Report 

Trends in Transportation Technology 
(Bentz, Coar, Kahn, PMM) : 

Transportation and.the Environment 
(Bentz, Conley). ' '  

Transportation Forecasts . 

(Bentz, Schleiffer) 

Transport and the Movement of Coal 
(Bentz, Beach, Gutman, I,uxenburg, Levine, Nemschoff, 
~ c ~ w e e n e ~ ,  Prokopy, and Williams) ' . 

Enerpy Use by Transport 
(Bentz, PMM) 

General social and Economic Forecasts Through the 
Year 2000 (Scenarios Documentation) 
(Bentz, Conley, Futures. Group) 

National and Regional Forecasts.of Energy Supply, 
Demand and Price Through 2000 -.... ?,-- ",-.. 

(particular focus on transportation fuels) 
(Bentz, Kahn, SRI) 

Regulatory Factors ~ffecting the~~upply'and'  ema and 
for Transportation Fuels 
(Bentz, Schwamkrug) 

Environmental, Health and Safety Assessment of. 
Some Alternatives for Producing Liquid Fuels £'Gr 
Transportation 
(Bentz, Salmon) 

Potential Refinery Bottlenecks Affecting the Supply 
of Transportation Fuels Through 2000 

  is tor^ of Supply and Price of Energy Fuels 
(Bentz, Schwamkrug) 

Contributions to the Foundation of Supply for 
Energy and' Transportation: Concepts, Economics 
and Technologies 
(Benta, Sawyer) - .  

General Description of the SRI , International 
National Energy Model 
(Bentz, Hirschfield) 

Not Yet Assigned a Utilization Concerns 
Commission Number (Bentz, Coar) 



I f  push comes t o  shove, l i k e  w e  may have i n  t h e  I r a n i a n  s i t u a t i o n  

now, we would l i k e  t o  know j u s t  how much motor f u e l  and extender  a d d i t i v e  

we can  b r ing  on l i n e  w i t h i n  30 days t o  one year .  

It is  b e l i e v e  ( a s  i n  World War I1 i t  was be l ieved)  t h a t  t h e r e  i s  a 

l o t  more capac i ty  t h e r e  than meets t h e  eye;  and i t  i s  w e l l  worth looking 

i n t o .  

Another s tudy a r e a  i s  what we c a l l  "on-farm small-scale"  product ion 

of a lcohol .  The ch ief  b e n e f i t  here  is the  farms a r e  h ighly  dependent on 

energy not  only f o r  f e r t i l i z e r ,  bu t  f o r  f u e l  i n  ha rves t ing  t h e i r  c rops ;  

and, on-farm product ion of f u e l  makes the  farmers  more s e l f - s u f f i c i e n t  

i n  energy. I n  t h e  f a r  case ,  t h e  p r i c e  of energy is  the  second considera-  

t i o n  t o  t he  cons ide ra t ion  of a v a i l a b i l i t y .  I f  t he  farmers  can become 

energy s e l f - s u f f i c i e n t ,  i t  not  only f r e e s  up a l l o c a t i o n  of f u e l  f o r  o t h e r  

s e c t o r s ,  b u t  enables  t h e  farm s e c t o r  t o  produce as thcy hod bccn producing 

which i s  t h e  h ighes t  p r o d u c t i v i t y  of any s e c t o r  i n  t h e  U. S .  economy over  

t h e  last  1 0  yea r s .  

S imi l a r ly ,  we have s t u d i e s  i n  t r a n s p o r t a t i o n  and use,  s tudying both 

convent ional  and novel  technologies  ( i n  t h e  t r a n s p o r t a t i o n  s e c t o r )  to' 

burn a l coho l  f u e l s .  Indeed, one o t  our  o b j e c t i v e s  i s  t o  a s s e s s  t he  needs 

f o r  c a t a l y s t  equipped c a r s  i f  w e  have h igher  blend a l coho l  f u e l  c a r s  t h a t  

burn c l ean ly .  This  would s e r v e  real consumer expense as w e l l ;  t h e r e  i s  

a g r e a t  oppor tuni ty  t he re .  

We a r e  a l s o  looking a t  new a l coho l  product ion ~ technologies ,  such as 

t ak ing  s o l i d  waste and conver t ing  i t  t o  a l coho l  (such a s  garbage and crop 

r e s idues . )  Also, we 're  looking very .heavi ly i n  t h e  methanol a r e a  -- 

methanol from c o a l  a s  w e l l  a s  methanol from wood and wo.od r e s idue  s tocks .  



These s t u d i e s  w i l l  be  f i n i s h e d  i n  time f o r  our  f i n a l  r e p o r t  which 

is  due next  Ju ly .  We go out  of e x i s t e n c e  promptly a f t e r  t h a t .  

To d a t e ,  we have had hear ings  t o  complement our  work -- hear ings  i n  

Ind ianapo l i s ,  Por t land ,  Jonesboro (Arkansas),  Secaucus (New J e r s e y ) ,  and 

a  hear ing  tomorrow and Saturday i n  S a l i n a ,  Kansas. One of t h e  reasons  

hear ings  a r e  s o  important  is  t h a t  a  l o t  of t he  a c t i v i t i e s  going on i n  t h i s  

a r e a  a r e  very cu r r en t  and f l u i d .  Only by going ou t  t h e r e  can you t ap  i t .  

We brought a long some copies  of r e p o r t s  of our  hea r ings .  We be l i eve ,  

a s  we f i n d  th ings  o u t ,  i n  r e p o r t i n g  them t o  t h e  pub l i c ,  s o  people can 

comment.on them. They can s h a r e  i n  t h e  information a s  quick ly  a s  w e  can. 

S imi l a r ly ,  a  l o t  of ou r  work i s  d i r e c t e d  towards recommendation f o r .  

l e g i s l a t i o n .  Right now, t h e r e  is  much l e g i s l a t i o n  on a l coho l  f u e l s .  There 

a r e  roughly 70 b i l l s  i n  t he  House and Senate  on a l coho l  f u e l s  e i t h e r  a s  

p a r t  of a  s y n t h e t i c  f u e l  b i l l  package, o r  a s  p a r t  of a  w indfa l l  p r o f i t s  t a x  

b i l l ,  o r  a s  an a g r i c u l t u r a l  b i l l .  A key p a r t  of our work is  keeping a b r e a s t  

of t h e s e  developments and providing l e g i s l a t i v e  recommendations. 

A s  many of you know, t h e  s y n t h e t i c  f u e l  b i l l  i s  up f o r  a v o t e  i n  

t h e  next  couple of days,  S-932. What I ' v e  l i s t e d  i n  t he  handout, is a 

quick snapshot of some of t he  key p a r t s  of 7 0  b i l l s  involved. 

I a l s o  brought a long a  l e g i s l a t i v e  compendium which we prepare  every 

week, updat ing a l l  t h e  b i l l s  and t h e i r  s t a t u s .  When my a s s i s t a n t  g e t s  a 

chance, h e ' l l  hand t h a t  ou t .  

I n  conclusion,  one of my purposes i s  t o  makethese , th ings  a v a i l a b l e  -- 
br ing  them t o  your a t t e n t i o n ,  so they can be melded i n  t o  your on-going 

work. I was very happy, e a r l i e r  i n  t h e  week, t o  speak t o  s e v e r a l  of the  

people i n  t h e  EIA who were pleased t o  t ake  t h i s  information so  they could 

s t r eng then  and complement t h e i r  work. 
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I now look  t o  ano the r  t op ic :  t h e  t r a n s p o r t a t i o n  c a p a b i l i t y  t o  move 

f u e l s .  I t h i n k  t h i s  i s  a very s e r i o u s .  problem. I b e l i e v e  something has 

t o  be  done about  i t ,  because o therwise  we might have an i l l u s i o n  of our  

c a p a b i l i t y  t o  produce f u e l s  and use f u e l s  -- s i n c e  we may no t  be a b l e  

t o  move them. 

I n  t h a t  regard ,  I ' d  l i k e  t o  b r ing  t n  yniir a t t e n t i o n  s.ome worlc which 

i s  very  d e t a i l e d  on t r a n s p o r t a t i o n  requirements  for presen t  f u e l c ,  moot 

impor tan t ly  f o r  p ro j ec t ed  ' fuels ' ;  and p a r t i c u l a r l y  f o r  c o a l  and f o r  

s y n t h e t i c s ,  t h a t  was most r e c e n t l y  done by the  Transpor ta t ion  Pol icy  

Commission. This  work was put  out  i n  a r e p o r t  c a l l e d  "The National  

T ranspor t a t ion  Po l i cy  Study F i n a l  Report." 

B r i e f l y ,  t h i s  s tudy  used a  very  l a r g e  s e r i e s  of models. There is 

a  s e t  of 1 3  i n t e g r a t e d  t r a n s p o r t a t i o n  energy models t h a t  were pu t  t oge the r  

over  a per iod  of about  two yea r s  f o r  t h e  s tudy .  They a r e  regional  coupled 

energy and t r a n s p o r t a t i o n  models. 

T ranspor t a t ion  l i n k s  were creaced from s c r a t c h  by the  Transpor ta t ion  

Po l i cy  Study Commission s t a f f .  This  is the  work I formerly headed up. 

It is  s t i l l  winding up; t h e  Commission i s  going ou t  of ex i s t ence  on 

December 31 of t h i s  yea r .  

The documented backup f o r  t h i s  work is  a  s e r i e s  of 14 energy s y n t h e t i c  

f u e l  t r a n s p o r t a t i o n  r e p o r t s  t h a t  s i t  a s  a  b a s i s  f o r  t h a t  information.  

There is, p a r t i c u l a r l y ,  one r e p o r t  t h a t  looks a t  t h e  t r a n s p o r t a t i o n  

c a p a b i l i t y  from now t o  2000 t o  move those  f u e l s ,  e i t h e r  i n  s y n t h e t i c  form 

o r  i n  raw unbene f i c i a l  form, such a s  coa l .  

I n  t h a t  r e p o r t  ( h e r e ) ,  t h e r e  i s  a  b r i e f  appendix. Me had t o  s h r i n k  

5000 pages of r e p o r t s  down t o  1 0  pages of Appendix. There 's  an  a c t u a l  

p i c t u r e ,  a  map of t he  f u t u r e ,  of the  a c t u a l  r a i l  l i n e s  i n  t he  United S t a t e s ,  



west and e a s t  -- p h y s i c a l  r a i l  l i n e s  and l i n k s  t h a t  w i l l  have t o  be a b l e  

t o  move c o a l . ,  Not hypo the t i ca l  networks, bu t  r e a l  l i n k s ;  t h e  p ro j ec t ed  
I 

tonnage of c o a l ;  p ro j ec t ed  non-coal ambient tonnage; and what w e  f e e l  they 

can and cannot move un le s s  something is  done between now t o  2000 t o  

s i g n i f i c a n t l y  upgrade them. 

DR. TAKAYAMA.: You focussed on t h e  ou tpu t  s i d e  o r  raw m a t e r i a l  i n t o  the  p l an t?  

DR. BENTZ: Both. For t r anspor t a t+on ,  .as you know, is a  der ived  demand. It 

has  t o  s e r v i c e  t h e  o t h e r  demands, s o  you have t o  g e t  t he  supply and demand 

p i c t u r e  and then  c r e a t e  t he  i n f r a s t r u c t u r e  t o  meet t h a t .  Then a s s e s s  t he  

phys i ca l  capac i ty  and then  a s s e s s  t h e  economic capac i ty  t o  remedy t h e  
, 

phys i ca l  capac i ty  inc luding ,  of course ,  t h e  impact of r egu la to ry  r u l e s  

which i n  t he  case  of t h e  r a i l r o a d s  a r e  very  s t rong .  

Here a r e  s l i d e s  showing those  f u e l  movements a s  w e l l  a s  s l i d e s  showing 

t h e  change i n  t h e  r e f i n e r y  system. Our r e f i n e r y  system, r i g h t  now, is 

s u f f e r i n g  from very seve re  r eg iona l  bo t t l enecks ,  cons ider ing  the  composition 

of t h e  s y n t h e t i c s  t h a t  we 're  t a l k i n g  about  and cons ider ing  the  r e g i o n a l  
5 r 

l o c a t i o n .  That is  going t o  mean a  l o t  of new p i p e l i n e  hook ups and a  l o t  

of new p ipc l inco  . 
They're  no t  being b u i l t  now; they have t o  be .  S i m i l a r l y ,  t he  

.environmental and o t h e r  problems a r e  very r e a l ,  a s  Ed (Pechan) mentioned. 

We performed a  s e p a r a t e  s tudy  comparing the  occupat iona l  and environmental 

h e a l t h  hazards a s soc i a t ed  wi th  u n i t  p l ans  f o r  8 d i f f e r e n t  s y n t h e t i c  f u e l  

processes  as compared wi th  convent ional  f u e l s .  This  is  one of the 1 4  

r e p o r t s  I mentioned e a r l i e r .  

Every time I look  a t  t h e s e  p r o j e c t i o n s  and lvvk a t  t h e  c a p i t a l  

expendi tures  r equ i r ed ,  i t  makes a l coho l  f u e l s  more and more a t t r a c t i v e .  

Well, w i t h  t h a t  i n  mind, l e t  me j u s t  wind up and say i t ' s  a  p l easu re  being 
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he re .  Thank you. 

DR. ALT: Thank you, D r .  Bentz. 

Our next  speaker  a l s o  has  a nuc lea r  background having rece ived  a  

mas ters  degree i n  n u c l e a r  engineer ing  from MIT. 

Our speaker  was a  former n a t i o n a l  P re s iden t  of t he  S i e r r a  Club and 

a l s o  served as chairman of t h e  Environmental Advisory Committee nf the  

Fede ra l  Energy Administrat ion.  

He is c u r r e n t l y  a  consu l t an t  on energy environmental po l icy .  H e  is  

Chairman of t h e  Environmental Caucus of t he  National  Coal Pol icy  p r o j e c t ,  

a n  e f f o r t  which b r ings  toge the r  l e a d e r s  of t he  environmental movement and 

i n d u s t r y  t o  d i s c u s s  and make recommendations on how t o  r e s o l v e  key po l i cy  

i s s u e s .  

With t h a t ,  I in t roduce  M r .  Larry Moss, who is  a l s o  the co- rec ip ien t  

of rhe 1979 Uis t inguished  Serv ice  Award of t h e  National  Energy Resources 

Organi-zat ion.  Larry.  

MR. MOSS: Thank you, Frank. I ' d  l i k e  t o  s t a r t  o f f  wi th  two cavea t s .  F i r s t ,  

what I w i l l  say  today r e p r e s e n t s  my i n d i v i d u a l  views and n o t  those  of 

any of the  o rgan iza t ions  mentioned. secondly,  my remarks a r e  not  a 

product  of a complete review and eva lua t ion  of t h i s  annual r e p o r t ,  because 

I haven ' t  had the  time t o  do t h a t .  

My views a r e  r a t h e r  a  set: o f ' . i . n i t i a l  i m p r e ~ s i o n ~  obtnl.ned after 

reading  p a r t s  of i t ,  e s p e c i a l l y  Chapter 24. This  is t h e  s e c t i o n  on 
" ,  

environmental impacts,  t h e  drily s e c t i o n  t h a t  d e a l s  s p e c i f i c a l l y  wi th  t h a t .  

1 - f i n d  t h a t ,  though t h e ' r e p o r t  con ta ins  u s e f u l  information on 

impacts ,  i t  f a l l s  s h o r t  w i t h  r e s p e c t  t o  s e v e r a l  impacts of cons iderable  
i . . . . , 

concern. It i s  ' a l so  nb t  in format ive  wi th  r e s p e c t  t o  pro j .ec t ing  the  

d i f f e r e n t  impacts of a l t e r n a t i v e  proposed p o l i c i e s .  

b 
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EIA was created, I assume, to provide a neutral objective source of 

data for policy makers. Data they could rely on to evaluate alternative 

policies. And, at least in this chapter 24, I don't see the information 

presented in that way so we can assess what different environmental 

impacts might arise from different policieib. 

Well, let me make about five or six points, concentrating on 

those things that I think should be added to future volumes in order to 

broaden the scope of the environmental impact analysis. 

First, I think it would be useful to note the present and estimated 

future progress in meeting the national ambient air quality standards, 

both primary and secondary, and the implications of that projection with 

respect to current statutes and regulations. 

Admittedly, this will be a difficult thing to do. You may have to 

start off with a qualitative discussion of it based upon some of the 

quantitative analyses such as the observation we heard before about the 

very significant increase in nitrogen oxides, if things continue as they 

are believing they will. 

But, eventually, I think we can get to be somewhat more quantitative, 

even in this ambient air quality analysis. It would be useful in 

connection'with this to estimate the number of people exposed to concentra- 

tions above the ambient standards, now and in future years. 

A second area where I think a significant addition can be made is 

in the regional and/or national air pollution impacts of certain of the 

important pollutants, including many of which are not currently regulated 

by law. 

These include the sulfates and nitrates acid precipitation, all 

generally spoken of as secondary pollutants.which are not normally 



d i r e c t l y  emi t ted  from,power p l a n t  s t a c k s  o r  o t h e r  p o i n t s  of emissions,  

b u t  formed from primary emissions i n  a process  involv ing  atmospheric 
- -. . . . 

emission. . . 

We a r e  becoming, I th ink ,  i nc reas ing ly  and j u s t i f i a b l y  concerned . ' 
about  t hese  p o l l u t a n t s .  Eventual ly i n  t h i s  count ry , 'we  may dec ide  t o  

r e g u l a t e  them d i r e c t l y .  To d a t e ,  t h a t  has no t  been done. The r e g y l a t l o n  

i s  only i n d i r e c t ;  through whatever c o n t r o l s  on t o t a l ,  n a t i o n a l ,  o r  

r eg iona l  loadings  a r e  provided by such laws and r egu la t ions  a s  prevent ion  

of s i g n i f i c a n t  d e t e r i o r a t i o n  of a i r  q u a l i t y  and b e s t  a v a i l a b l e  c o n t r o l  

technology. 

I n  terms of e c o l o g i c a l  impact,  f o r  example, roughly 200 l a k e s  i n  t h e  

Adirondacks a r e  s t e r i l e  f o r  f i s h  l i f e  because of  a c i d  p r e c i p i t a t i o n .  The 

p o s s i b l e  h e a l t h  impacts of a c i d  s u l f a t e s  and n i t r a t e s  i n  t he  r e s p i r a b l e  

p a r t i c l e  s i z e  range a l l  p o i n t  t o  t h e  f a c t  t h a t  we need t o  know more about 
. . .  

what is  l i k e l y  t o  happen. 

I sugges t  t h i s  as an  a r e a  f o r  c a r e f u l  examination by EIA. Before I 

l e a v e  these  p o i n t s ,  I n o t i c e ,  i n  t h e  information t h a t  w a s  p r o j e c t  i n  

c h a p t e r  24, t h a t  a  p ro j ec t ed  l a r g e  i n c r e a s e  i n  t o t a l  suspended p a r t i c u l a t e s  

i n  t h e  western s t a t e s  is  be l ieved  t o  be  i n  t h e  cards .  

When something l 2 k e  t h a t  is i d e n t i f i e d  i n  t h e  a n a l y s i s ,  I th ink  i t  

would bc  uocfuf t o  q i i d l i t b t i v e l y ,  or perhaps q u a l l ~ i ~ a ~ l v r l y ,  describe what 

t h e  l i k e l y  impacts would be. 

I n  t h a t  ca se ,  t h e  impact might be q u i t e  l a r g e  because, t o  t ake  an  

example, many people va lue  t h e  c l e a n  a i r .  V i s i b i l i t y  is  inve r se ly  

p r o p o r t i o n a l  t o  p a r t i c u l a t e  loading ,  roughly speaking. And, i f  you s t a r t  

from a very low base af p a r t i c u l a t e  p o l l u t i o n ,  very c l ean  a i r  and add 
' )  . 

j u s t  a  l i t t l e  b i t  t o  t h a t ,  you can produce a  very  s u b s t a n t i a l  degrada t ion  



\ 

i n  v i s i b i l i t y ;  whereas, you wouldn't  no t ; lce . the  v i s i b i l i t y  i f  you added 

t h i s  t o  an a r e a  t h a t  was a l r eady  a t . a  h igh  p a r t i c u l a t e  l e v e l .  

Those a r e  t h e  kind of eva lua t ions  t h a t  I t h i n k  should be included.  

To do t h i s  kind of t h ing ,  I suggest  use of models such a s  t h a t  developed 

a t  Brookhaven National  Labora tor ies  a s  a  s t a r t i n g  po in t .  

It is  a l s o  impor tan t .  t o  p r e s e n t  t he  d a t a  i n  a  u s e f u i  form. 

Brookhaven, i n  f a c t ,  has .developed forms of d a t a  p r e s e n t a t i o n ' s u c h  a s  

t h r e e  dimensional p i c t o r i a l  models showing changes i n  expected ambient 

s u l f a t e  l e v e l s .  That would make a  very important  a d d i t i o n  t o  an  a n a l y s i s  

such a s  t h e  one I have suggested and lead  t o  a n  expanded environmental ,  

impact s e c t i o n  i n  t h i s  r e p o r t .  

Now c o n s i d e r  a  t h i r d  po in t  where I th ink  we can expand the  a n a l y s i s .  

Water 'consumption i s  a  very d i f f i c u l t  i s s u e .  It is  p o l i t i c a l l y  h igh ly  

charged e s p e c i a l l y  i n  a r i d  reg ions  of t h e  country.  We need t o  understand,  

b e t t e r  than we do, t h e  imp l i ca t ions  of p r o j e c t i o n s  on energy supply,  such 

as i n  t h i s  r e p o r t .  , . ,,. 

For competing uses  of water -- both commercial and noncommercial uses ,  

both . those t h a t  involve  withdrawal and those  uses  which a r e  i n  s t ream -- 

poss ib ly  the  need t h a t  i s  implied by information such a s  a l r eady  i n  t h i s  

r e p o r t  is  f o r  i n t e r f a c i n g . w a t e r  d i v e r s i o n  systems. 

Perhaps, t h e r e  is  a l s o  needed a  measure of some s o r t  of t he  impact 

of some of t hese  p r o j e c t i o n s  on t h e  p o s s i b l e  d i s r u p t i o n  of a q u i f e r s  i n  

a r i d  reg ions  where people depend upon a q u i f e r s  f o r  t h e i r  commercial, 

municipal and i n d u s t r i a l  water .  

A f o u r t h  a r e a  where information can be included i s  t h a t  of s o l i d  

waste genera t ion .  This  becomes e s p e c i a l l y . i m p o r t a n t  wi th  regard t o  some 

of the  syn f u e l s  development, which a r e  being ta lked  about now. O i l  s h a l e ,  



as an  example, i s  t h e  most d i l u t e  form of energy ever  s e r i o u s l y  ta lked  about 

f o r  commercial e x p l o i t a t i o n .  

You g e t  about  30 ga l lons  of product ou t  of a  ton  of s h a l e  -- from a  

good s h a l e  d e p o s i t .  That impl ies  an  enormous amount of s o l i d  waste t h a t  

has  t o  be disposed o f .  This  has  imp l i ca t ions  f o r ,  perhaps, an  impact on 

water  q u a l i t y  i n  t h e  reg ion ,  and t h e  leeching  o u t  of hazardous m a t e r i a l s  

i f  t h a t ,  indeed, t u r n s  o u t  t o  be a  problem. 

Also, t h e r e  is  a  l a r g e  a e s t h e t i c  impact from j u s t  p u t t i n g  t h a t  amount 

of  m a t e r i a l  anyplace,  f i l l i n g  up canyons. Again, I ' m  s u r e  you don ' t  

want t o  .get too  s i t e - s p e c i f i c  i n  a r e p o r t  l i lce t h i s ,  bu t  t he  g ros s  f i g u r e s ,  

themselves,  can g ive  an  i n s i g h t  i n t o  t h e  s c a l e  of t h e  problem and a l e r t  

p o l i c y  makers t o  t h e  f a c t  t h a t  t h i s  i s  something t h a t  r e q u i r e s  c a r e f u l  

a t t e n t i o n .  

Now, one more th ing  t h a t  I want t o  mention is  carbon dioxide.  Although 

i t  i s  no t  g e n e r a l l y  c l a s s i f i e d  a s  a p o l l u t a n t ,  people a r e  becoming inc reas ing ly  

concerned about t h e  p o s s i b l e  c l i m a t i c  change impacts of changes i n  carbon 

d iox ide  concen t r a t ion  and what t h a t  might mean f o r  the  a g r i c u l t u r a l  

p r o d u c t i v i t y  of t h e  world and the  l e v e l  of t ke  oceans. 

Again, I don ' t  t h i n k  i t  is  the  p l ace  of EIA t o  g ive  the  d e f i n i t i v e  

word on t h a t ,  bu t  i f  t h e  eva lua t ions  and p r o j e c t i o n s  of EIA p o i n t  t o  a  

s i g n i f i c a n t  i n c r e a s e  i n  carbon d ioxide  concen t r a t ions ,  t h a t  ought t o  be  

inc luded .  A f l a g  ought t o  be on i t  t h a t  t h i s  i s  something t h a t  r e q u i r e s  

cont inuing  a t t e n t i o n ;  s o  t h a t  i f  i t  t u r n s  out  t h a t  those p o t e n t i a l  c l i m a t i c  

changes and o t h e r  e f f e c t s  a r e  l i k e l y  t o  happen -- o r  a t  l e a s t  t h e r e  is 

a f 4 i r l y  h igh  p r o b a b i l i t y  t h a t  they might happen -- then  appropr i a t e  

responses can be developed by the  po l i cy  makers. 

Now, I t h i n k  i t  would be u s e f u l  t o  p r o j e c t  and e s t ima te  eve r th ing  t h a t  



. . . . .  

. . . . 
I have spoken about so far, and other environmental impacts for a. number . - ' 

of policy alternatives. You've got scenarios in this annual report that , .  . . 

are focused on the price and supply of energy in its various forms. 
. .. . 

There ought to be, maybe, three just to pick a number. Three is a 

good number; three scenarios that give altnernative approaches to 

controlling environmental impacts. 

For example, one of those scenarios could be a simple extrapolation 

of present requirements aiready existing in laws and regulations. A 

second scenario might be implementation of what I would call a typical 

industry view toward these environmental impacts. . 

Such is the fact that many industry people would say we don't need 

best available.contro1 technology. It is not justified economically. We 

shouldn't worry about preventing significant deterioration of air quality 

in the regions as long as we meet the air quality standards. 

Scenarios like that can be considered in the evaluation. Then a 

third scenario would be the implementation of what might be called the 

low impact technology alternative. 

For c~comple, if you're u s i n g  r.nal. instead of conventional coal 

combustion, even with scrubbers it might shift from that to producing 

a low Btu gas from coal and then removing the pollutants, the sulfur 

and nitrogen, when it is very easy to do it when they are in the reduced 

form (ammonia and hydrogen sulfide). 

You can lower it to parts per mission, not to one part in ten. Then 
. . 

recover sone of the energy loss you've experienced through combined cycle, 

possible co-generation. 

I'm sorry I wasn't in on that co-generation discussion earlier. 



J u s t  t o  t a k e , a n o t h e r  example .of a low impact s cena r io ,  i t  might 

i nc lude  more use  of a l c o h o l  base f u e l s  o r  hydrogen, i f  hydrogen can..be 
. . 

made more c l e a n l y  than  some of t h e  ways t h a t  we do i t  now. 

Then i n  t h e ' r e p o r t ,  t h e  p r o j e c t i o n s  can be made, no t  only f o r  t hese  

economic and energy supply v a r i a b l e s ,  b u t  a l s o  f o r  t h e  choice of emphasis 

o r  de-emphasis on environmental impact concerns; 

People are. dning t h i s  s o r t  of th ing .  a t  leas t ,  wi th in  c e s t ~ q n  defined 

a r e a s .  The c u r r e n t  f s s u e  o f , S c i e n c e  Magazine has a paper by Sam Morris and 
f 

a number of h i s  co-workers on t h e  l i k e l y  environmental impacts o f .  

a l t e r n a t i v e  energy supply technologies .  

That kind of t h i n g  can be used a long  wi th  o t h e r  work i n  doing the. 

ana lyses  t h a t  I sugges t  and would be  u s e f u l  f o r  po l icy  de termina t ions .  

Let u s  go on t o  ano the r .k ind  of eva lua t ion  t h a t  might be i n . a n  i d e a l  

r e p o r t .  The r e p o r t  might a l s o  compare r e l a t i v e  impacts and the  c o s t  of 

- achieving  them f o r  d i f f e r e n t  r egu la to ry  and economic schemes. 

Up u n t i l  now, I'vc tallccd about  t e c l ~ n o l o g i i a l  a 1  ~ e r l ~ a ~ l v e s ,  bu t  rhere 

a r e  r egu la to ry  a l t e r n a t i v e s  a s  we l l .  Perhaps, t h e  most c l e a r  d i s t i n c t i o n  

between two d i f f e r e n t  approaches f o r  achiev ing  s i m i l a r ,  even i d e n t i c a l ,  

goa l s  .of environmental q u a l i t y  would be, on t h e  one hand, a scheme t h a t  

r e l i e s  almost e n t i r e l y  upon mandatory laws and r e g u l a t i o n s  say ing  t h a t  

X i s  i l l e g a l ,  bu t  Y 'is pe rmis s ib l e  -- or  . h5X j.s i1.l.ega.J.; hut  .66X,-is 

l e g a l .  

That i s  the  one., hand. On t h e  o t h e r  hand, a sys  tem of economic 

incen t ives  o r  d i s - incen t ives ,  a s  is  t y p i f i e d  by emissions and a f f l u e n t  

charges,  i n  which t h e  charges a r e  s e t  a t  a l e v e l  high enough t o  achieve  

the  same goa l ,  b u t  t h e  dec i s ions  a r e  made.not by hundreds of thousands of 

government r e g u l a t o r s ,  each of whom has  t o  know a s  much about the  technology 



and t h e  economics t o  make a s  an  i n k e l l i g e n t  dec2s ion . a s  t h e . a c t u a 1  owner 

and ope ra to r  of each f a c i l i t y ;  bu t  i n s t e a d ,  by the  owners and ope ra to r s  

themselves and under t h e  p re s su re  of t he  economic incen t ives  o r  dis-incen- 

t i v e s  a s  they seek t o  minimize t h e i r  c o s t  and s t a y  competi t ive.  
< 

This  is  e a s i e r  s a i d  than  done, bu t  work on t h i s  has  been done i n  a 

number of a r e a s .  For example, a r e p o r t  f i v e  o r  s i x  yea r s  ago on s u l f u r  

oxide emissions con t r a s t ed  t h e  two approaches. 

This  one done by t h e  now defunct  Washington Research Center  of 

t h e  EPA, I d o n ' t  know i f  t h a t  is  t h e  reason  they  a r e  now defunct .  

(Laughter , ) 

When we t a l k  about l a r g e  impacts and l a r g e  c o s t s  and we want t o  

b e t t e r  inform p o l i c y  makers, I t h i n k  we may have t o  look a t  t h ings  l i k e  

t h i s ;  look a t  d i f f e r e n t  i n s t i t u t i o n a l  arrangements,  as w e l l  a s  j u s t  

d i f f e r e n t  technologies .  

Well, t h e r e  a r e  obviously problems i n  doing what I sugges t ;  b u t  

t h e s e  problems a r e  no g r e a t e r ,  I th ink ,  than the  d i f f i c u l t i e s  of p r o j e c t i n g  

supply of and demand f o r  energy under sha rp ly  changing circumstances.  

EIA does  not s h r i n k  from t h a t  duty. 

I n  summary, I would urge  t h a t  i n  f u t u r e  r e p o r t s  t h e r e  be a broader 

scope i n  desc r ib ing  and p r o j e c t i n g  impacts on these  ana lyses ;  and t h a t  i s  

be focused on p rospec t ive  a l t e r n a t i v e  p o l i c i e s  and developments. 

I hope t h a t  t he  reason t h i s  was n o t  done i n  t h e  1978 r e p o r t  i s  n o t  
.< 

t h a t  t h e r e  i s  a l a c k  of i n t e r e s t  w i t h i n  EIA on providng a sound d a t a  base 

f o r  t h e  environmental impact dimension of energy po l i cy .  It is  a much 

needed component, I b e l i e v e ,  of t h e i r  work. 

DR. ALT: Thank you. 



i PARTICIPANT: May I j u s t  i n t e r j ec t ! :  The people involved i n  t h e  Washington 

Research Center  of EPA a r e  now i n  t h e  DOE ,Environment Group. It i s  no t  

defunct .  

MR. MOSS : ~ o o d  . I ' m  g lad  they survived.  

DR. TAKAYAMA: Glad t o  h e a r  t h a t .  

MR. MOSS: 1'11 t e l l  Larry t h a t  when I s e e  him. 

DR. ALT: I would l i k e  t o  in t roduce  our  f i n a l  speaker from the non-EU s e c t o r .  

I apologize  f o r  t h e  s h o r t  i n t r o d u c t i o n , b u t u n f o r t u n a t e l y  w e  d i d n ' t  have 

ample time t o  o b t a i n  a d d i t i o n a l  information.  

I would l i k e  t o  i n t roduce  t h e  d i r e c t o r  f o r  t he  Energy Action Education 

Foundation, who is  M r .  Edward Rothschi ld.  

MR. ROTHSCHILD: I a l s o  have no t  read t h e  e n t i r e  r e p o r t .  I do want t o  focus 

on '  Chapter 23, household -expenditures- p-rsJe~ti-on, because I ' v e  had some 

experience w i t h  t h a t  and I th ink  I can  make some r e l e v a n t  comments t h a t  

might be u s e f u l .  

I only wish my w i f e  was he re ,  because she i s ' i n  t h e  Ph.D. graduate  

program i n  s t a t i s t i c a l  eva lua t ion .  We con t inua l ly  have t h i s  disagreement 

between us because I .come out  of a s o c i a l  s c i ence  background and she.comes 

o u t  of a mathematics background.. The two of us ,  a s  f a r  as I ' m  concerned, 

have a g r e a t  d e a l  of c o n f l i c t .  

I t h i n k  t h a t  c o n f l i c t  w a s  express,ed when I t r i e d  t o  ga in  some 

understanding of the.househo1d energy .expendi tures  p r o j e c t i o n s  chapter .  

I th ink ,  probably. -- I haven ' t  r ead .  them a l l ,  and I won't say the  

weakest,  b u t  i t  appears  t o  be an  enormously weak s e c t i o n  -- t h a t  t h e  d a t a  

base  is  probably h ighly  uncer ta in . ; -The  k inds  of e s t ima te s  t h a t  a r e  

generated probably don ' t  r e f l e c t  wha,t is  going on i n  t he  r e a l  world. 



I ' think a g r e a t  d e a l  of e f f o r t ' h a s  t o  be made i n  ga ther ing  d a t a . t o P  ' 

begin t o  make a model t h a t ,  somehow, approximates t h e  r e a l  world. 

I have a g r e a t  d e a l  of t r o u b l e  wi th  a l o t  of models, having seen  a 

comparison of some, w i th  r e spec t  t o  world o i l  product ion where t h e  

d i f f e r e n c e s  between the  lowest  and the  h i g h e s t  was approximately 18  

m i l l i o n  b a r r e l s  a day. I t h i n k  t h i s  i s  one of the  g r e a t  problem a r e a s  

i n  modelling and i n  looking a t  t he  assumptions t h a t  go i n t o  the  models. 

The chapter  on household energy expendi tures  and t h e i r  p r o j e c t i o n s  

does , a t  l e a s t ,  r e l a t e  and s t a t e  c l e a r l y  t h e  d e f i c i e n c i e s  t h a t  u n d e r l i e  

t he  r e s u l t s ;  namely, t h e  l imi t ed  number of surveys t h a t  have been 

conducted. They were conducted i n  t h e  e a r l y  70 ' s .  Thus, i t  is  based 

upon t h e  1970 census,  no long-term h i s t o r i c a l  d a t a ,  and only s e l e c t e d  

a s p e c t s  of energy consumption.' 

I s e e  t h a t  t h i s  chapter  is  very ,  very important  because, when energy 

po l i cy  makers want t o  f i n d  out  what t he  impacts a r e  on f a m i l i e s ,  t h i s  

information becomes r e l evan t .  

When a s ta tement  is  made, "...household energy expenditures  i n  home 

f u e l s  a r e  pro jec ted  t o  i nc rease  by $168 from 1975 t o  198 S...," I ' m  ourc 

a l l  of you i n  t he  room a r e  going to. t ake  a gun t o  your head and say ,  

"My God, who came up wi th  t h a t  pro jec t ion?! '  . 
So, I don ' t  t h i n k  t h a t  is very  r e a l i s t i c ,  given what has happened 

t o  t he  p r i c e  of energy today. . That ' s  another  underlying problem. There 

is no r e a l  p r e d i c t i v e  o r  basiccmechanism t o  p r o j e c t  world o i l  p r i c e s .  

No one p ro j ec t ed  $35, $40 o i l .  Today, t he  p r i c e  of $31 a b a r r e l  

f o r  uncontrol led domestic o i l  was n o t  p ro j ec t ed  o r  known l a s t  yea r .  
! 

Those kinds of short- term sudden"c11anges. have an  .enormous impact on these  

household energy expendi tures .  There is  no i n d i c a t i o n  i f  you look a t  t h e  c h a r t .  



A s  Deputy Sec re t a ry  O'Leary s a i d ,  "The people a r e  having t o  choose 

'between food and f u e l . "  You c innb t  g e t  t h a t  kind of e s t ima te  when you 

t a k e  the  lowes t  income c l a s s  and s e e  $562 f o r  a l l  f u e l s ,  which is,  

roughly,  a l i t t l e  more than  1 0  percent  of t he  income c l a s s  under $49.99. 

I am not. enough of a s t a t i s t i c i a n  t o  t e l l  you a l l  the '  r i g h t  t h ings  

t o  do, bu t  I t h i n k  t h e r e  a r e  enough people around t h a t  'can begin t o  t h i n k  

s e r i o u s l y  about  how t o  b e t t e r  ana lyze  and p r o j e c t  t hese  kinds ul f i g u r e s .  

We d i d  an  a n a l y s i s .  It was very ,  very rough t o  t r y  t o  g e t  sume kind 

of i n c r e a s e  p e r  Ialully for the d e c n n t r o l  of c ~ u d e  o i l  i n  the United S t a t e s .  

Now, suppose you accept  t he  P r e s i d e n t ' s  o r  even t h e  Senate  Finance 

Committee's e s t ima te  of an i n c r e a s e  of around $800 b i l l i o n  d o l l a r s  jn an 

11 yea r  per iod  and you t ake  the  number of households i n  t he  United S t a t e s  

and j u s t  d i v i d e  t h a t  out because obviously those  c o s t s  a r e  going t o  be 

passed through e i t h e r  d i r e c t l y  i n  t h e  c o s t  o r  f u e l  o r  i n  t h e  c o s t s  of 

food and o t h e r  consumption i tems.  

You come up w i t h t a r a l l y  d i f f e r e n t  f i g u r e s  fnr gaso l ine  o r  hea t ing  o i l  

p r i c e s  t han  the  ones t h a t  you der ived  using your model. One c a n ' t  r e a l l y  

t e l l  which one s i n c e  t h e  f u e l  i s  r e a l l y  not  broken out .  It says ,  o i l ,  

f u e l ,  d i s t i l l a t e  f u e l  o i l s .  You don ' t  lcnow on t h e  d i s t i l l a t e ,  f o r  

example, i f  t h a t  means number 2 o r  kerosene. . Keruseae i s  Gccd i n  

d i f f e r e n t  r eg ions ,  and you d o n ' t  know where those  reg ions  a r e .  

The o t h e r  thing,  t h a t  bo thers  m e  when I .read some of these  

p r o j e c t i o n s  -- and I t h i n k  i t  i s  e f f i c i e n t  from the  modelling s tandpoin t  -- 

i s  the  use  of cons t an t  d o l l a r  f i g u r e s ,  1978 d o l l a r s .  For people who want 

t o  ga in  some kind of understanding of what i t  means i n  r e a l  terms, people ' s  

r e a l  incomes, you have t o  take  whatever t h e  index is  and mul t ip ly  i t  ou t  

t o  ga in  an understanding of what t h a t  $168 would be i n  1985 r a t h e r  than i n  
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1978 d o l l a r s .  So, I t h i n k  one of t h e  c r i t i c i s m s  t h a t  I ' v e  always had 

is t o  t r y  t o  do i t  both ways i n  cons t an t  and c u r r e n t  c o l l a r s  s o  people 

have some r e a l  i dea  of what they a r e  l i k e l y  t o  be  r e a l l y  paying i n  

a d d i t i o n a l  c o s t s  of f u e l .  

F i n a l l y ,  I want t o  go back t o  t he  o t h e r  chap te r  t h a t  precedes t h i s .  

There i s ,  I t h i n k  a bas i c  l a c k  of t h e  o v e r a l l  impacts of h igher  energy 

p r i c e s  on t h e  economy. The models t h a t  a r e  used r e a l l y  do no t  g i v e  any 

understanding f o r  people I d e a l  wi th .  
' 

When I go around t h e  country speaking,  I - s a y ,  " W e l l ,  EIA says  t h a t  

i t ' s  going t o  i nc rease ,  so and s o  over a  pe r iod  of t i m e . "  People come 

up t o  m e  and say,  ."Well, t h a t ' s  impossible;  I j u s t  pa id  $400. o r  $500 more 

i n  hea t ing  o i l  c o s t  t h i s  year ."  

There is no l ink 'be tween what t h i s  r e p o r t  is t r y i n g  t o . d o ,  and what 

w e  f i n d  happening. My only recommendation, s i n c e  I cannot g ive  you 

s p e c i f i c s  a s  t o  how t o  go about making t h e  changes t h a t  a r e  necessary i n  

t hese  kinds of r e p o r t s ,  is t o  s t a r t  over  aga in  without  even us ing  t h i s  

r e p o r t .  

S t a r t  over  t o  ga the r  t h e  b a s i c  d a t a .  I t h i n k  EIA.has t h e  c a p a b i l i t y .  

EIA has  t o  do t h a t .  It has  t o  begin t o  use t h a t  d a t a  t o  be a b l e  t o  go 

back t o  t he  respondents as it  has  i n  the  o t h e r  a r e a s  wi th  petroleum 

producers ,  . r e f i n e r s  and marketers .  

I th ink  t h a t  i s  going t o  be very ,  very important  i n  t he  f u t u r e ,  s i n c e  

t h e  energy p r i c i n g  has become such an  important  expendi ture  of f a m i l i e s  

and households. 

I thank you. I'm s o r r y . t h a t  I w a s  n o t  a s  prepared a s  I should have 

been, bu t  wc j u ~ t  had a change i n . o u r  o rgan iza t ion .  I became d i r e c t o r  

a f t e r  s e rv ing  a s  r e sea rch  d i r e c t o r  before .  I was t e s t i f y i n g  a l l  t h i s  
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week i n  a  number of d i f f e r e n t  a r e a s ,  and I j u s t  thought I ' d  g ive  a  b a s i c  

overview of t h a t  p a r t i c u l a r  s e c t i o n  of t h e  r e p o r t .  I hope t h a t  i t  was 

u s e f u l .  Again, thank you. 

DR. ALT: Thank you, Ed. Dave, would anyone from your s t a f f  l i k e  t o  respond, 

b r i e f l y ?  

MR. PECHAN: I gene ra l ly  ag ree  wi th  most of what w a s  s a i d .  I f e e l  t h a t  these  

a r e  major i s s u e s .  I c a n ' t  a rgue  wi th  t h a t  -- t h e r e  is  need f o r  more 

a n a l y s i s ;  you lcnow t h a t  a number of t hese  t h i ~ l g s  have been looked at: I n  
- 

ocher s t u d i e s .  It  would be n i c e  t o  i nco rpora t e  a  number of these  ana lyses  

i n  t h e  f u t u r e .  

You know, T c a n ' t  d i s a g r e e  wi th  t h a t .  .Thank you. 

DR. SANDOVAL: J e r r y ,  do you have any comments you'd l i k e  t o  make? This  is  

J e r r y  Peabody; who works wi th  us.  

MR. PEABODY: I was involved i n  t h e  work f o r  Chapter 23 on energy expenditures  

by household and would l i k e  t o  respond t o  t he  comments on t h a t  chapter .  

M r .  R o t h ~ c h i l d  had ques t ions  about t he  methodology used, and he found 

t h e  r e s u l t s  t o  be  unreasonable.  

The reasonableness  of t h e  r e s u l t s  must be  judged i n  l i g h t  of the  

f a c t  repea ted ly  emphasized a t  this .workshop t h a t  t h e  e s t ima te s  of f u e l  

p r i c e s  made a year  ago have turned o u t  t o  be too low due t o  the  

unan t i c ipa t ed  r ap id  e s c a l a t i o n  i n  the  world o i l  p r i c e .  Had c u r r e n t l y  

p r e v a i l i n g  f u e l  p r i c c s  been incorpora ted  i n t o  the  a n a l y s i s ,  houseiiuld 

energy expenditures  would c o n s t i t u t e  a  h igher  propor t ion  of income than  

is  t h e  case  i n  t h e  publ ished a n a l y s i s  and would presumably be more 

"reasonable.  " 

The household expendi ture  e s t ima te s  a r e  made wi th  a  computer model 

which con ta ins  a  l a r g e  sample of househvlds t h a t  a r e  r e p r e s e n t a t i v e  of 



t h e  Uni ted S t a t e s  p o p u l a t i o n .  For' each household,  we know t h e  demographic 

c h a r a c t e r i s t i c s  and income of  t h e  f a m i l y  r e s i d i n g  i n  t h e  house.  The 

the rmal  c h a r a c t e r i s t i c s  of t h e  hous ing  u n i t  and t h e  number and t y p e s  of 

a p p l i a n c e s  i n  t h e  household are a l s o  known, a l o n g  w i t h  t h e  t y p e s  of f u e l s  

u s e d - f o r  s p a c e  h e a t i n g ,  w a t e r  h e a t i n g  and cooking.  For  f o r e c a s t s  i n t o  
\ ' 

f u t u r e  y e a r s ,  t h e s e  c h a r a c t e r i s t i c s  of t h e  households  are updated.  

The q u a n t i t y  of each  f u e l  used by each household i s  determined 

a s  a  f u n c t i o n  o f  t h e  household c h a r a c t e r i s t i c s  and t h e  number and t y p e s  

o f  a p p l i a n c e s  t h a t  use  each f u e l .  T o t a l  f u e l  u s e  f o r  a l l  households  o r  

f o r  p a r t i c u l a r  groups  o f  households ,  such  as low-income households ,  i s  

determined by summing t h e  q u a n t i t y  of f u e l  used by each household i n  t h e  

c a t e g o r y  t h a t  u s e s  t h e  p a r t i c u l a r  f u e l .  

T h i s  t y p e  of modeling r e q u i r e s  a c o n s i d e r a b l e  amount of d a t a ,  and t h e  

u s e f u l n e s s  of t h i s  t y p e  of approach is  c o n d i t i o n e d ,  a s  M r .  R o t h s c h i l d  

s u g g e s t s ,  by t h e  q u a n t i t y  and q u a l i t y  of a v a i l a b l e  d a t a .  The most 

r e c e n t  su rvey  of household energy u s e  t h a t  was a v a i l a b l e  a t  t h e  time of t h e  

p r e p a r a t i o n  o f  t h e  1978 Report  was conducted i n  1975. The Energy Informa- 

t i o n  A d m i n i s t r a t i o n  has  r e c e n t l y  completed a  new household energy-use su rvey  

which p r o v i d e s  a v a l u a b l e  new s o u r c e  o f  d a t a .  D a t a . f r o m  t h i s  su rvey ,  and 

t h e  s u r v e y s  t h a t  are planned f o r  t h e  f u t u r e ,  w i l l  enhance t h e  q u a l i t y  and 

r e l i a b i l i t y  of e s t i m a f e s  of household energy e x p e n d i t u r e s .  

DR. ALT:: Thank you, J e r r y .  L a r r y  would l i k e  t o  make a few comments. 

- MR. MOSS: I would j u s t  l i k e  ' t o  a s k  a q u e s t i o n  of t h e  EIA peop le .  To what e x t e n t  

a r e  t h e  numbers f o r  f u t u r e  energy p r i c e s  c o n s t r a i n e d  b y , c u r r e n t  a d m i n i s t r a -  

t i o n  p o l i c y ?  
. . 

For example, i f  i t ' s  t h e  a d m i n i s t r a t i o n ' s  p o l i c y  t o  n e g o t i a t e  w i t h  

. t h e  OPEC c o u n t r i e s  t o  keep t h e  r a t e  o f  i n c r e a s e  i n  world  o i l  p r i c e s  



. . .  
from exceeding, say ,  10 percent  per  yea r ,  would EIA, a s  an  o f f i c i a l  

government agency, f e e l  cons t ra ined  about maklng a n  assumption i n  i t s  

r e p o r t  t h a t  t h e  p r i c e s  might i n c r e a s e  a t  20 o r  30 percent per  year?  

Because i f  t h e  OPEC people saw t h a t ,  .then they might say  t h a t  you a r e  

expec t ing  us  t o  do t h i s ,  and t h e r e f o r e ,  we might j u s t  a s  w e l l  do i t .  

The same t h i n g  w i t h  s y n . f u e l s .  Pres ident  Ca r t e r  has  s a i d  t h a t  we 

need s o  many m i l l i o n  b a r r e l s  a  day of syn f u e l  product ion by some f u t u r e  

yea r .  Most energy po l i cy  people I know,,even those  who favor  syn f u e l ' s  

development, say t h a t .  those t a r g e t s  are m r e a l f  s e i c  and unadvisable .  

To what e x t e n t  does EIA f e e l  t h a t  i t  has t o  u se  t h e  o f f i c i a l  
a 

a d m i n i s t r a t i o n ' s  p o s i t i o n s  i n  making assumptions about t he  f u t u r e ?  

, DR. ALT : D r .  Mylander? 
. . 

DR. MYLANDER: Okay. You r a i s e d  two r e l a t e d  p o i n t s  i n  what you s a i d  j ' u s t ' a  

minute ago and what you s a i d  e a r l i e r  i n  your prepared remarks. EIA d o e s .  

n o t  f e e l  cons t ra ined  by the  a d m i n i s t r a t i o n ' s  p o s i t i o n .  We have c o ~ ~ ~ p l e t e  

freedom t o  p i ck  and t o  ana lyze  what we t h ink  are going t o  be the wnrld 

o i l  p r i c e s  and t o  use what we want i n  our  p ro j ec t ions .  

A s  a  ma t t e r  of f a c t ,  s i n c e  about l a s t  June,  the  pol icy  and eva lua t ion  

people have been encouraging us t o  explore  more f o r e c a s t s  w%th ' a  wider 

range of p r i c e s  than w e  had explored e a r l i e r .  

So, they have encouraged u s  t o ' g o  t h e  d i r e c t i o n  i n  which we moved. 

For the  f i r s t  time, last  yea r ,  EIA.began making f o r e c a s t s  about what we 

thought ,  a t  t h a t  p o i n t ,  was going t o  be a  reasonable  range of unce r t a in ty  

i l l  w o ~ l d  o i l  p r i c e s .  

We' l l  t r y  aga in  t h i s  y e a r  t o  do f o r e c a s t s  under.what we cons ider  

t o  be a  reasonable  range of u n c e r t a i n t y  on world o i l  p r i c e s .  We're 

t r y i n g  t o  e s t a b l i s h  t h a t  range r i g h t  now, without  any i n t e r f e r e n c e  o r  



i npu t s  from the  admin i s t r a t i on  o r  t h e  po l i cy  arm of DOE. 

On t h e  syn fue l .  programs, you w i l l  n o t i c e  t h a t  our  a n a l y s i s  i s  no t  

c o n s i s t e n t  w i t h  the  P r e s i d e n t ' s  program, a s  s t a t e d  e i t h e r  i n  A p r i l  o r  i n  

Ju ly .  We a r e  under no c o n s t r a i n t  t o  j u s t i f y  h i s  syn f u e l s  program. 

W e  a r e  under no p re s su re  t o  do s o ,  e i t h e r .  I n  your e a r l i e r  remarks, 

you asked us t o  explore  more po l i cy  op t ions .  I n  t h a t ,  we a re , cons t r a ined  

not  t o  do t h i s  by the  way EIA i n t e r p r e t s  i ts mandate under t he  DOE 

Organizat ion Act. 

We a r e  n o t  allowed t o  independently propose and explore  such - 

scena r ios .  Our annual r e p o r t  has  t o  be po l i cy  f r e e .  It cannot explore  

p o l i c y  i s sues .  

It can,  then,  s e r v e  as a base c a s e . f o r  explor ing  po l i cy  i s s u e s  a t  

t he  r eques t  of Congress o r  a t  t he  r eques t  of t h e  admin i s t r a t i on .  

So, our i n t e r p r e t a t i o n  i s . w e  a r e  l e g a l l y  r equ i r ed  no t  t o  do what you 

a s k  i n  t hese  environmental,  po l i cy  i s s u e s .  There i s  an  A s s i s t a n t  Secre ta ry  
, . 

of Environment who i s  mandated t o  do t h a t  kind of work. 
. . I  , 

E a r l i e r ,  we had an  a n a l y s t .  from the Of f i ce  of Environment s ' i t t i n g  ' in  
'' 

on t h i s  meeting. I hoped he could have spoken t o  t h a t  i s s u e ,  .but he 

has  s i n c e  l e f t .  They pu t  a  16t of mvney i n t o  and a l o t  of e f f o r t  i n t o  
% . . 

explor ing  those  kind of s cena r ios  and have publ ished an  environmental 

d i scuss ion  of Nat ional  Energy Plan  41 t h a t  was put  f o r t h  i n  Apr i l .  

Then, another  i s s u e , I  took both M r .  ~ o t h s c h i l d ' s  comments and your .. * 
r.nmments t o  be c r i t i c a l  of our  e f f o r t s .  I f e l t  t h a t  you mis in t e rp re t ed  

some of ou r  a n a l y s i s  by not  having time t o  read the whole r e p o r t .  This  

.observat ion r a i s e s  the  ques t ion  as t o  whether our  annual  r e p o r t  should 

con ta in  s u i h  chap te r s  a t  a l l ,  because maybe t h i s  kind of m a t e r i a l  is , 

b e t t e r  presented in , comple t e ly  u n i f i e d  r e p o r t s  t h a t  d e a l w i t h  t h e s e  i s s u e s .  



Then, even a more d i f f i c u l t  ques t ion  t h a t  we have t o  dec ide  on f o r  

next  year  i s  whether we should inc lude  such impact chap te r s  i n  t h e  annual 

r e p o r t  s tudy .  - 

'Then, on t h e  environmental ques t ion ,  I th ink  Ed was very modest i n  

no t  s t a t i n g  the  c o n s t r a i n t s  under which we opera ted .  He worked only p a r t -  
( 

t ime on t h i s  e f f o r t .  

We spen t  l e s s  than  $100,000 on c o n t r a c t  support  and consu l t i ng  support  

t o  augment Ed's e f f o r t s .  We f e e l  t h a t  i n  t h e  f a c e  uf t he  kind of comment 

t h a t  Mc. I$Oss made t h a t  what we shouid perhaps do i s  no t  cont inue  t h i s  

e f f o r t ;  tha.t we should t ake  those  funds and resources  and pu t  them i n t o  

dea l ing  wi th  the  problems t h a t  have been i d e n t i f i e d  i n  the  p a s t  two days 

i n  doing ou r  energy f o r e c a s t ,  and l eave  the  environmental a r e a  t o  t h e  

A s s i s t a n t  Sec re t a ry  f o r  Environment who has a  very l a r g e  budget t o  do 

t h i s  kind of a n a l y s i s .  

MR. MOSS: I would l i k e  t o  respond. F i r s t ,  i t  appears t o  me to be a b i t  

inconsi . .s tent  t h a t  EIA curisiders i t s e l f  cons t ra ined  a g a i n s t  doing any 

ana lyses  which c a r r y  po l i cy  imp l i ca t ions  i n  t h e  environmental a r e a  when, 

c l e a r l y ,  they a r e  doing ana lyses  t h a t  c a r r y  po l i cy  imp l i ca t ions  i n  the 

economic and energy supply a r e a .  

Quest ions,  f o r  example, such a s  whether demand arid supply f o r  energy 

is  h igh ,  medium, o r  low a r e  considered.  Those c a r r y  a I.ot of baggage with 

C 
them a s  t o  what makes them high ,  medium, o r  low-and what p o l i c i e s  went 

i n t o  t h a t  f i nd ing  o r  t h a t  de te rmina t ion .  

So,  I ' m  no t  convinced, a t  a l l ,  t h a t  we have a  q u a l i t a t i v e l y  d i f f e r e n t  

a n a l y s i s  i n  t h e  economic a r e a  than we have i n  t h e  environmental a r e a .  

Your comment about t he  smal l  resources  put  i n t o  t h i s  chapter ,  24 -- 
which I found had some good information i n  i t ,  and information which was 



u s e f u l  t o  m e  -- j u s t  makes m e  conclude t h a t  you had a h i g h  r a t i o  o f  ' 

b e n e f i t  t o  c o s t  i n  c h a p t e r  24. I would hope t h a t  you would c o n t i n u e  and 

expand i t  r a t h e r  t h a n  c u t  i t  o u t .  

I d o n ' t  know how much money you s p e n t  on some o f  t h e  o t h e r  c h a p t e r s ;  

b u t ,  i f  your r a t i o  of b e n e f i t  t o  c o s t  on t h e  o t h e r  c h a p t e r s  was a s  h i g h  

as t h i s ,  t h e n  t h a t  was money w e l l  s p e n t .  

DR. MYLANDER: L e t  m e  r e p h r a s e  t h e  q u e s t i o n . .  I f  we a r e  unab le  t o  expand t h e  

work, do you t h i n k  t h e  work a t  t h e  c u r r e n t  l e v e l  should  b e  con t inued?  Is 

i t  v a l u a b l e ?  

MR. MOSS: I don l . t  want t o  g i v e  up s o  e a s i l y  on t h e  i s s u e  of expanding i t .  

There  was a  r e a s o n ,  a f t e r  a l l ,  t h a t  t h e  k i n d  of economic a n a l y s i s  t h a t  you 

have i n  h e r e ,  energy supp ly  and demand, w a s  n o t  j u s t  l e f t  t o  t h e  r e g u l a r  

p a r t  of DOE. 

To me, t h a t  r e a s o n  is  v a l i d  f o r  t h e  env i ronmenta l  impact a n a l y s i s  as 

w e l l .  So, r esponse  t h a t  s i n c e  t h e r e  are .a l o t  of peop le  i n  t h e  rest 

of DOE do ing  env i ronmenta l  impact  a n a l y s i s ,  you d o n ' t  have t o  worry abou t  . . 

i t ,  i s  n o t  e n t i r e l y  s a t i s f y i n g  t o  m e .  

DR. MYLANDER: It i s n ' t  t o  me e i t h e r .  I t h i n k  some of t h a t  budget  shou ld  go 

t o  EIA and we shou ld  g e t  t h e  money t o  do i t  r i g h t .  We c a n ' t  now do i t  i n  

a way t h a t  I c o n s i d e r  r i g h t .  

(Laughter .  ) 

I 
MR. WSS: I ' m  n o t  s u g g e s t i n g  y o u : r e i n v e n t . t h e  wheel.  You c a n  rev iew i t ;  you 

can  b u i l d  upon i t ;  you can  d e c i d e  what you l i k e  and d b n ' t  l i k e .  Maybe 

your  marg ina l  e x p e n d i t u r e  c a n  be f a i r l y  modest ,  a l t h o u g h  more t h a n  you p u t  

i n t o  i t  s o  f a r .  

You can a l s o  draw upon o t h e r  work sponsored by t h e  r e s t  of  DOE and 

u L l ~ e r  a g ~ n c i o s  a s  well. as  what i s  going on i n  t h e  p r i v a t e  s e c t o r  and i n  
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DR. ALT: Ed, we have t ime f o r  one b r i e f  comment. 

MR. ROTHSCHILD: This  w i l l  be very b r i e f .  I l e f t  one th ing  out  and I th ink  
a: 

i t  is  very important .  That goes t o  t h e  assumptions used i n  c e r t a i n  

modelling, p a r t i c u l a r l y  wi th  r e s p e c t  t o  world domestic o i l  supply p r i c e s .  , 

A s  f a r  a s  I know, and I d o n ' t  t h ink  t h i s  has  changed, t he  models 

used assume a compet i t ive  marketplace.  Now, maybe one of the reaeono.  

' t h a t  you a r e  unable t o  have some kind of ' v a l i d i t y  i n  cha r t i ng  inc reases  

i n  p r i c c  i s  be~dustf  you assume a f r e e  compet i t ive  marketplace. 

I n  f a c t ,  t h e r e  i s  a c a r t e l  of OPEC producers and, a t  l e a s t ,  many 

of us assume and b e l i e v e  t h a t  t he  domestic petroleum producing indus t ry  

is no t  competi t ive.  

I th ink  i t  might b e  use fu l  t o  inc lude  i n  any a n a l y s i s  the  assumption 

t h a t  t h e r e  i s  a f r e e  compet i t ive  marketplace and t h a t  the  compet i t ive  

marketplace i s  cons t r a ined  by a monopoly s t r u c t u r e .  Under these  

c o n d i ~ i u n s ,  see what happens t o  t he  resu l t s  in termo n f  the p r i c e ;  and 

perhaps,  g ive  t h a t  as a range say ing ,  "Well, some people b e l i e v e  i t  is 

compet i t ive  and some people don ' t . "  

Even though nu une has come down and proven one way o r  t he  o t h e r .  

Court ca ses  go both ways. I t h i n k  i t  might be u s e f u l  t o  s e e  the  ex t en t  

and t h e  s e n s i t i v i t y  of t h e  model of t h a t  kind. of economic a.x~alysrls. 

I 
DR. ALT: Larry would l i k e  t o  make one comment. 

MR. MOSS: I would l i k e  you t o  use  the  money you might spend on t h a t  for 

Chapter 24. 

(Laughter . ) 
DR. TAKAYAMA: 1t 's a very quick t rade-of f .  



MR. MOSS.: It i s  a s e r i o u s  ques t ion .  I hold a  con t r a ry  view t h a t ,  a t  1eas. t  

w i th in  the  U. S . ,  OPEC i s  c l e a r l y  no t  an  a s s o c i a t i o n  of independent 

competi t ive enter 'prises. .  They do engage i n  c o l l u s i o n  and p r i c e  s e t , t i n g ,  

bu t  t h e  p r i c e  they come up with i s  a r e source  p r i c e  t h a t  we, i n  the United 

S t a t e s ,  have t o  pay f o r  world o i l .  

Then, what happens i n  the  United S t a t e s  i n  our  domestic energy 

supply market i n  response t o  t h a t  p r i c e ,  I t h i n k ,  is  e x h i b i t i n g  a l l  t he  

c h a r a c t e r i s t i c s  of a  compet i t ive  market. 

For example, i f  you b e l i e v e  t h a t  we d o n ' t  have compet i t ive  markets ,  

a s  people were persuaded a  year  o r  two ago, we ' re  say ing  t h a t  i f  o i l  p r i c e s  

went up, coa l  p r i c e s  should go up i n  p a r a l l e l  ' s ince  the '  o i l  companies 

were buying o u t  c o a l  companies; They were going t o  be a b l e  t o  c o n t r o l  

c o a l  product ion.  It was i n  t h e i r  i n t e r e s t  t o  have t h e  two move up i n  

lock-step.  Exact ly t h e  oppos i t e  has  happened: a s  o i l  p r i c e s  have gone up 

through the  roo.f, coa l  p r i c e s  have decl ined because of the  su rp lus  

product ion capac i ty .  

Everything you would expect  t o  happen i n  compet i t ive  markets i s  

, happening. I cxpec 1: ural- pun prices i n  inf l a r i o n  f r e e  terms w i l l  d e c l i n e  

over t h e  next  f i v e  o r  s i x  yea r s  f o r  s i m i l a r  reasons .  

DR. ALT: J u l i e  wishes t o  be recognized.  

MS. JULIE ZUKIND: I want t o  c l a r i f y  one more . th ing .  I t h i n k  M r .  Moss had 

1 amisunde r s t and ing  on what we do i n  terms of what i s  p o l i c y  a n a l y s i s .  

For i n s t ance ,  i n  ou r ' annua l  r e p o r t ,  we wouldn't  probably do a  

s e n s i t i v i t y  a n a l y s i s  on a l t e r n a t i v e  l e g i s l a t i o n  s i t t i n g  be fo re  t h e  Congress 

on d i f f e r e n t  forms of o i l  c o n t r o l  o r  decon t ro l ,  b u t  t h a t  i s  no t  a  s t a t e  

I of t h e  world i s s u e  such a s  geology i s .  , 



When we d i d  l a s t  y e a r ' s  s cena r io s  A through E ,  we range t h e  s t a t e  

of  t h e  world,  n o t  t h e  s t a t e  of f u t u r e p o l i c i e s .  

DR. ALT: W e  thank you. I would l i k e  t o  make a few f i n a l  s ta tements .  

F i r s t ,  i n  p repa r ing  t h e  i n i t i a l  l i s t  of a t t endees  a t  t h i s  symposium, 

some of t he  speakers  were omi t ted ,  n o t  because they wished t o  remain 

anonymous, bu t  because t h e r e  w a s  a n  o v e r s i g h t  on our  p a r t .  I po in t  ou t  

t h a t  a l l  p a r t i c i p a n t s  w i l l  r e c e i v e  a completed l is t  i n  t h e  ma i l  very  

s h o r t l y .  It would be h e l p f u l  upon l eav ing ,  t o  s e e  i f  your name i s  on 

the i n i t i a l  l i o t .  I f  i t  i c  n o t ,  pleas@ give 1.1s t h a t  intnrmatinn p.riol: t o  

l e av ing .  

Secondly, s e v e r a l  p a r t i c i p a n t s  have inqu i r ed  about ob t a in ing  a copy 

of t h e  proceedings of t h i s  symposium. Under t h e  g ran t  o r  c o n t r a c t  t h a t  

w e  have wi th  EIA, ou r  r e s p o n s i b i l i t y  i s  t o  d e l i v e r  t h e  t r ansc r i -p t  i n  

e d i t e d  form t o  BIA by mid-February. 

The p u b l i c a t i o n  and d issemina t ion  of t he  proceedings is ,  then,  a t  

t h e  d i s c r e t i o n  of EIA. I iiitagiue i t  would t ake  a t  l e a s t  two months t o  

p r o d u c e . a f t e r  we t u r n  i t  over  t o  them. 

I f  anyth ing  h a s  come o u t  of t h i s  symposium, perhaps,  i t  is  t h a t  

t h e r e  s h o u l d - b e  a m p l i f i c a t i o n  of a r e p o r t  t h a t  ha s  been c r i t i c i z e d  du r ing  

t h e  symposium a s  be ing  a l r eady  unweildy. So how you handle  t h a t ,  i don ' t  

know. 

I would l i k e  t o  express  my chanks t o  t h e  speakers  and the  audience- 

f o r  t h e  comments t h a t  were expressed d u r i n g ' t h e  symposium, which w e  

might c a l l  a town h a l l  met t ing  of t h e  annual  r e p o r t .  

Whenever I am tempted t o  go on and say  s e v e r a l  t h i n g s ,  I always 

t h i n k  of t h e  s t o r y  where t h e  b u l l  and t i g e r  m e t  i n  t h e  j ung le .  A f e r o c i d u s  

f i g h t  ensued.' Eventua l ly ,  t h e  t i g e r  won. Af t e r  chewing upoil t h e  b u l l  
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f o r  a wh i l e  he  w a s  s o  happy a t  be ing  v i c t o r i o u s  t h a t  he l e t  o u t  a r o a r  of 

approval .  A hunter  heard t h i s  on a h i l l t o p  and s h o t  t h e  t i g e r  dead. The 

moral of t h a t  s t o r y  is:  when your mouth is f u l l  of b u l l ,  keep, i t  shu t .  

With t h a t ,  I w o u l d ' l i k e  t o  conclude t h e  symposium. 

(Laughter.)  

(Whereupon, a t  5:07 p.m., t h e  meeting was adjourned.) 





SUMMARY AND CONCLUSIONS 

The summary i s  designed t o  a i d  t h e  r eade r  i n  u s ing  t h e  Proceedings 

of t h e  Sumposium t o  Review Volume I11 of t h e  1978 Annual Report t o  Congress. 

The summary h i g h l i g h t s  t h e  main p o i n t s  d i scussed  by each speaker  f o r  each 

se s s ion  of t h e  symposium s o  t h e  r eade r  can quick ly  i d e n t i f y  s u b j e c t  matter 

of i n t e r e s t  and then tu rn  t o  t h e  more in-depth d i s c u s s i o n  i n  t h e  a c t u a l  

t r a n s c r i p t .  The main p o i n t s  h igh l igh t ed  f o r  each s e s s i o n  a r e  t hose  r e l a t i n g  

c l o s e l y  t o  t h e  t o p i c  of each s e s s i o n .  Following t h e  summary, t h e  concluding 

s e c t i o n  r e l a t e s  gene ra l  comments and sugges t ions  made by t h e  Symposium 

d i s c u s s a n t s  regard ing  the  methodologies,  assumptions,  and r e s u l t s  of t h e  

Energy Information Adminis t ra t ion ' s  work and Annual Report t o  Congress. 

Summary 

I. Welcome 

LADY 

E I A  views t h e  Symposium a s  an  oppor tun i ty  t o  b r ing  

toge the r  d i f f e r e n t  academic and non-academic i n t e r e s t  

t h a t  d e a l  wi th  energy. 

The Symposium should h e l p  EIA improve t h e i r  work and 

r e p o r t .  

E I A  works under two b a s i c  c o n s t r a i n t s :  (a )  a  l o g i s t i c s  

l a g  n e c e s s a r i l y  a r i s e s  between f i n a l  computer runs  and 

t h e  publ i sh ing  of t h e  r e p o r t ,  and (b) EIA's po l i cy  i s  

t o  avoid s cena r io s  generated by vary ing  energy p o l i c i e s .  



11. Ana ly t i c  Objec t ives  and Study Design 

LADY 

Forecas t  s c e n a r i o s  were designed t o  accommodate t h e  i dea  

of  u n c e r t a i n t y  i n  a second b e s t  sense  by vary ing  demand 

and supply curves  by vary ing  economic and geo log ica l  

cond i t i ons  r a t h e r  than  n a t i o n a l  energy p o l i c i e s .  

MY LANDER 1 

a Next y e a r ' s  r e p o r t  w i l l  reduce t h e  number of s cena r io s  

t o  t h r e e :  a h i ,  ba se  ca se ,  and low scena r io  based on 

d i f f e r e n t  world o i l  p r i c e  p r o j e c t i o n s .  

Welcomes comments on how t o  make t h e  r e p o r t  b e t t e r  

a b l e  t o  s e r v e  u s e r s '  needs.  

111. Short-Term Energy Supply and Demand 

CLARK 

B r i e f l y  reviews some important  shor t - te rm p r o j e c t i o n s .  

The shor t - te rm methodology i s  undergoing s u b s t a n t i a l  

change . 

I V .  Midterm Energy Supply ..and -Demand 

, . .  

q Reviews t h e  1978'midterm f o r e c a s t  and procedure.  
. 

. .  . , . . . . . 

Describes  key assumptions regard ing  energy p r i c e s ,  

regul.ation, government p o l i c y ,  and p r o j e c t s  underlying 
I a l l  p r o j e c t i o n s .  - 

Discusses '  t h e  methodology' used i n  f o r e c a s t i n g  and 
' , , . .  

estahl i shi.ng enekgy p r i c e s .  

. 'Explains  t h e  philosophy behind EIA's use of l a r g e  ' 

s c a l e ,  i n t e g r a t e d ,  market e q u i l i b r a t i n g  energy/economic 

models. 
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MORLAN 

D e t a i l s  t h e  methodology of t h e  demand s i d e  of t h e  

midterm system which i s  no t  d i scussed  i n  t h e  

a c t u a l  r e p o r t .  

a Descr ibes  t h e  r e l a t i v e  advantages and d isadvantages  of 

reduced form ve r sus  s t r u c t u r a l  models and exp la in s  why 

E I A  is moving i n  t h e  d i r e c t i o n  of more s t r u c t u r e  i n  

i ts  models. 

ALMON 

e Compares E I A ' s  midterm f o r e c a s t  t o  t h e  midterm r e s u l t s  . . 

of t h e  Un ive r s i t y  of Maryland INFORUM input-output  

model. 
. . 

I d e n t i f i e s  d a t a  problems i n  r e s i d e n t i a l ,  commercial, 

and i n d u s t r i a l  d a t a  bases .  

HUDSON 

L i s t s  s e v e r a l  concerns regard ing  t e c h n i c a l  a s p e c t s  of 

t h e  midterm f o r e c a s t  i n  petroleum supply,  conserva t ion  

c o n t r o l s ,  and D R I  energy p r i c e  p r o j e c t i o n s .  

Comments on t h e  s cena r io  des ign  no t  providing a  l a r g e  

enough unce r t a in ty  range and t h e  l a c k  , o f . s e n s i t i v i t y  

a n a l y s i s .  

Argues t h a t  from a  s t r a t e g y  po in t  of view.,, t h e  

f o r e c a s t i n g  procedure should r e l y  on smaller, product- 

o r i e n t e d  models. 

MACKENZ I E 

Takes'the view t h a t  EIA made a v a l i a n t  a t tempt  a t  t h e  

impossible;  t h a t  i n s t e a d  of f o r e c a s t i n g  f u t u r e  energy .. , . 
demand-and supply pred ica ted  on p re sen t  energy po l i cy  

and l e g i s l a t i o n ,  ETA should spend more t ime on what 

could happen i n  t h e  f u t u r e  under a l t e r n a t i v e  energy 

pol i c i e s .  



V. Long-Term Energy Supply and Demand 

PEARSON . .  . 

Descr ibes  t h e  LEAP model: a non-LP modular., h e a v i l y  

s t r u c t u r e d  s imu la t i on  approach. 

I d e n t i f i e s  and d i s c u s s e s  t h e  f a c t  t h a t  i n  t h e  long term 

supply i s  n o t  a c o n s t r a i n t  bu t  t h e  problem is  i n  pro- 

j c c t i n g  dcmnnd: 

Long term is d r iven  by GNP p r o j e c t i o n s .  

Foresees  h igh  i n d u s t r i a l  demand and heavy use  of 

e l e c t r i c i t y ,  genera ted  predominantly by c o a l  and 

nuc l ea r .  

HOFFMAN 

Fee l s  long-term s e c t i o n  0.f r e p o r t  should be doubled 

i n  number of pages devoted t o  i t .  

Welcomes compari'son of 'EIA's f o r e c a s t  t o  o t h e r  models. 

I d e n t i f i e s  c a t e g o r i e s  of u n c e r t a i n t i e s ' t h a t  should be 

taken i n t o  account  i n  t h e  next  ARC t o  provide a wider 

rnngc of poooib lc  outoomoc; u n c e r t a i n t i e s  incL11de t h ~  

p o l i t i c a l ,  economic, and t e c h n i c a l .  

Expresses  concern over  t h e  i n d u s t r i a l  energy demand 

f o r e c a s t  and t h e  need f o r  more normative a n a l y s i s .  

Discusses  two b a s i c  reasons  why i t  i s  necessary  t o  

l o o k  at the l u ~ l g  L U L L :  (a) current prices s f  d e p l c t a b l c  

r e sou rces  depend on f u t u r e  expec t a t i ons ,  and (b)  c u r r e n t  

R and D w i l l  determine technology t o  be used i n  t he  

f u t u r e  t h a t  w i l l  d i f f e r e n t i a t e  t h e  midterm and long 

term. 

Argues f o r  c o n s i s t e n t  methodology and assumptions 

between t h e  midterm and 'long-term f o r e c a s t s .  



KNAPP (cont inued)  

Also s e e s  t h e  aggrega t ion  p re sen t  i n  t h e  i n d u s t r i a l  

s e c t o r  t o  be  a  po0.r view of t he  world: s e e s  i n d u s t r y  

soaking up energy conserved by r e s i d e n t i a l  and 

c o m e r c i a l  s e c t o r s .  

Sees more p o t e n t i a l  f o r  n a t u r a l  gas  supply and less 

f o r  coa l .  

a Would l i k e  d a t a  on e l a s t i c i t i e s  and s e n s i t i v i t y  

a n a l y s i s  f o r  t h e  u se r .  

THOMPSON 

Concerned t h a t  a l l  long-term p r o j e c t i o n s  show 

increased  e l e c t r i f i c a t i o n ,  e s p e c i a l l y  genera ted  by 

nuc l ea r  and decreased r e l i a n c e  on n a t u r a l  gas .  

Expects s i g n i f i c a n t  n a t u r a l  g a s  supply response  t o  

deregula . t ion and s i g n i f i c a n t  demand response  t o  

p r i c e  f o r  e l e c t r i c i t y  and n a t u r a l  gas  due t o  p re sen t  

underes t imat ion  of gas supply ,  e l e c t r i c i t y  demand, 

e l a s t i c i e s ,  'and e l e c t r i c - g a s  c r o s s  e l a s t i c i t y .  

The economy i s  on an  i n e f f i c i e n t  energy p a t h  and 

w i l l  most l i k e l y  s t a y  on it.. . 

Need t o  r e l a t e d  models b e t t e r  t o  r e a l  wor ld .behavior .  
\ 

Need t o  look a t  a l t e r n a t i v e  p o s s i b l e  energy/economy 

pa ths .  

I V I .  O i l  and Natura l  Gas 

EVERETT 

Main handicap of  midterm p r o j e c t i o n  is t h e  l a c k  of 

an adequate  r e sou rce  a p p r a i s a l  from the  U.S. Geological  

, -. , Survey. 

Discusses t h e  p r i n c i p l e  i n p u t s  i n t o  t h e  midterm range 

supply model. 
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0 'NEILL 

Descr ibes  new methodologies being developed f o r  s imu la t i ng  

t h e  on-shore and of f - shore  o i l  and n a t u r a l  ga s . exp lo ra t i on  

and development process .  

ERICKSON 

The mot iva t ion  f o r  bu i ld ing  and ana lyz ing  models u l t i m a t e l y  

is  a p o l i c y  concern. 

Though w e  do no,t know what t h e  resource  base is,  we do 

observe i t  t o  be  log-normally d i s t r i b u t e d .  

The c u r r e n t  p r i c e  of energy is  h i s t o r i c a l l y  low and 

r i s i n g ,  a t  t h e  same t i m e  becoming more determined by 

p o l t i i c a l  even t s .  

E I A  should be  applauded f o r  i t s  modular approach which 

r e v e a l s  our  fundamental r e sou rce  base  ignorance and 

al lows f o r  t h e  i nco rpo ra t i on  of new information and 

p o l i t i c a l  c o n s t r a i n t s .  

The only  way t o  reduce our  r e sou rce  base ignorance 

is  through d r i l l i n g  a c t i v i t y .  

HOLLOWAY 

Argues t h a t  t h e  purpose of. t h e  r e p o r t  i s  t o  enhance 

government planning a c t i v i t i e s ,  t h u s ,  wonders why 

t h e  r e p o r t  does no t  d i s c u s s  po l i cy  imp l i ca t i ons  of 

r i s i n g  energy c o s t s .  

Considers  t h e  methodology used i n  t h e  r e p o r t  t o  be  a 

hodge-podge of  d i f f e r e n t  methods l ead ing  t o  confusion 

about t h e  i n t e r p r e t a t i o n  of supply func t ions  and 

preselec ' ted p r i c e  pa ths .  

The r e p o r t  l a c k s  empi r i ca l  and conceptual  suppor t  

b o l s t e r i n g  t h e  model. 

Discusses  t h e  d e t a i ' l s  of t h e  o i l  and n a t u r a l  gas.  model; 

p a r t i c u l a r l y  t h e  s e n s i t i v i t y  of e l a s t i c i t i e s  of supply 

t o  f i nd ing  and d r i l l i n g  r a t e s .  
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HOLLOWAY (cont inued)  

Proposes de-coupling o i l  and n a t u r a l  ga s  i n  t he  midterm 

model i n  a d d i t i o n  t o  examining f i n d i n g  r a t e  estimates 
, . 

more c l o s e l y  and improving our  knowledge of t h e  r e sou rce  

base c h a r a c t e r i s t i c s .  

e Would l i k e  t o  see explana t ion  of underes t imate  of 

n a t u r a l  gas  supply response.  

e Would l i k e  t o  s e e  development of models more c l o s e l y  

r e l a t e d  t o  a c t u a l  i n d u s t r y  d r i l l i n g  and investment 

behavior .  

MURPHY 

The ARC should be p r imar i l y  used f o r  government d e c i s i o n  

making processes--both l e g i s l a t i v e  and r egu la to ry .  

. e  A problem i s  t h a t  EIA's, a s  w e l l  a s  o t h e r ,  f o r e c a s t s  a r e  

pinned on t h e  same D R I  macroeconomic f o r e c a s t .  

e E I A ' s  s cena r io  range i s  of l i m i t e d  use because t h e  u s e r  

does no t  know t h e  s t r u c t u r a l  p r o p e r t i e s ,  t h e  equa t ions ,  

o r  t h e  e l a s t i c i t i e s  of  t h e  model. 

e E I A  needs t o  expand t h e  range of t h e i r  s cena r io  approach 

t o  provide a b e t t e r  concept ion of t h e  l a r g e  uncertainties 

inhe ren t  i n  f u t u r e  energy supply and demand. 

Would l i k e  t o  s e e  supply and demand e q u i l i b r a t i n g  

approach of t h e  midterm used a l s o  i n  t he  short- term model. 

S CHLES INGER 

Considers t he  E I A  gas  f o r e c a s t  t h e  most d i r e  f o r e c a s t  

t h e  American Gas Assoc ia t ion  has  seen.  

Finds t h e  EIA supply f o r e c a s t  f o r  convent ivna l  sou rces  

of n a t u r a l  ga s  tu  be c o ~ l s i s t e n t  with ACA f o r c c n c t s .  



SCHLESINGER ( c o n t i n u e d )  

F e e l s  t h a t  EIA underes t imated  t h e  demand f o r  n a t u r a l  g a s  

by 6 .2  quads  i n  t h e  midterm by u n d e r e s t i m a t i n g  impact o f  ' 

h i g h e r  e l e c t r i c i t y  p r i c e s ,  assuming s t r i c t  Rule  2 i n t e r p r e -  

t a t i o n  o f  i n c r e m e n t a l  p r i c i n g ,  assuming a n  e x c e s s i v e l y  f a s t  

b o i l e r  back-out r a t e ,  and i g n o r i n g  t h e  r e t u r n  o f  p r e v i o u s l y  

c u r t a i l e d  i n d u s t r i a l  l o a d  .. 
The e f f e c t  o f  u n d e r e s t i m a t i n g  n a t u r a l  gas  demand was t o  

i g n o r e  p o s s i b l e  unconven t iona l  s o u r c e s  of n a t u r a l  gas  

i n  t h e  f u t u r e .  

8 Recommends t a k i n g  hard  l o o k  a t  emerging p o l i c i e s  on 

n a t u r a l  gas, cnvironrnenta l  c o n s t r a i n t s  on  u s i n g  o t h e r  

f u e l s ,  p r o s p e c t s  f o r  impor t ing  n a t u r a l  g a s ,  and deve lop ing  

unconven t iona l  g a s  and s y n t h e t i c  f u e l s .  

VOGELY 

With r e s p e c t  t o  a n  i n t e g r a t e d  o i l  and n a t u r a l  g a s  

supply\  model, w e  need a  g e o l o g i c a l  occ1lrrenr.P. 

11luclr1, all e x p l u r a t i u n  model,  and a development model. 

Pol icymakers  need t o  e v a l u a t e  models n o t  i n  t e r m s  of 

. impac t s  on  t h e  model i t s e l f  b u t  on t h e  v i a b i l i t y  of t h e  

p r o c e s s  t h e  model is  supposed to  d e s c r i b e .  

The o n l y  way t o  g a i n  knowledge abou t  t h e  o i l  and n a t u r a l  

g a s  r e s o u r c e  b a s e  is  t o  d r i l l  and t o  do s o  on a  random 

b a s i s .  

The concept  o f  a c o m p e t i t i v e  supp ly  c u r v e  makes l i t t l e  

i r l L u i t i v e  o r  economic Sense .  



VII . Coal 

PAULL 

Reviews EIA's 1978 projections and.presentsmain factors 

influencing coal supply results. 

EIA uses a supply curve segment of the national coal 

model called RAMC--Resource and Mine Costing submodel 

to generate supply curves which are aggregated for 

the midterm model. 

@ Identifies key assumptions and vafiabies in the coal 

supply model. 

Describes uncertainties associated with the resource 

base, future demand, and capital and labor productivity 

in the coai industry. 

Sees growing use of coal resulting from increased growth 

in electricity coniumption and industry reaction to 

the Fuel Use Act. , 

. . 
GORDON 

Modelers spend too much time looking at basic logic 

to the models and comparing them to other models. 

Basic problem is the inadequate demonstrated resniirre 

base put together by the U.S. Bureau of Mines forcing 

modelers to adjust data on an -- ad hoc basis. 

EIA is too conservative in generating its forecast 

range through the scenario technique and lacks . . . . 
sensitivity analysis. 

The forecasters have been overly political in accepting 

the estimated or desired impact of present regulation 

and legislation. 

EIA has been overoptimistic about the development 

of synthetic fuels and the industrial use of coal. 



The models should be  a s  a c c u r a t e  and t imely a s  

p o s s i b l e  and r e f l e c t  r e a l  world assumptions and 
. . 

expec t a t i ons .  . 
. 

E I A  and Nat iona l  Coal Assoc ia t ion  f o r e c a s t s  t r a c t  

w e l l  i n  t h e  s h o r t  run ,  bu t  d ive rge  i n  t h e  midterm; 

NCA pro jec . t s  lower coking c o a l  consumption and s e e s  

supply exceeding demand t h r ~ u g h  1990. 

8 Disagrees  p a r t i c u l a r l y  w i t h  t he  es t imated  p o s i t i v e  

af fec t s  nf the h'uel Use A c t  a ~ l d  t h e  e s t ima te s  of coal  

consumption i n  producing s y n t h e t i c  f u e l s .  

Pos t  1990, oversupply w i l l  l i k e l y  cont inue  but changes 

could l ead  t o  an  undersupply s i t u a t i o n .  

Suggests  improving da t a  on i n d u s t r i a l  use  of c o a l ,  

s ' pe l l i ng  o u t  r e p o r t  l i m i t a t i o n s  regard ing  d a t a  and 

assumptions used, speeding up t h e  p r i n t i n g  and dissemina- 

t i o n  process ,  b r idg ing  t h e  gap between publ ished f o r e c a s t s  

and t h e  r e a l  world,  and seeking g r e a t e r  i n d u s t r y  i npu t .  

EYSTER 

EIA is cons t r a ined  not  t o  second guess  government po l i cy .  

a ETA f a c e s  a  c r u c i a l  v a l i d a t i o n  prublem i n  us ing  i n d u s t r y  

da t a  and needs t o  avoid be ing . cap tu red .  

EIA would l i k e  t o  conduct more s e n s i t i v i t y  a n a l y s i s  bu t  t h e  

l i m i t e d  a n a l y s t s '  t ime t o  c a r r y  o u t  such ana lyses  is  t h e  

primary c o n s t r a i n t  r a t h e r  than computer t ime. 

Work i s  be ing  done t o  improve t h e  demonstrated r e sou rce  

base f o r  c o a l  and the  mine c o s t i n g  program is being 

r ev i sed  t o  focus  on s e n s i t i v i t y  a n a l y s i s  and u n c e r t a i n t y .  



V I I I .  Nuclear 

REY WOLDS . . > .  

A p i p e l i n e  approach i s  used t o  p r o j e c t  nuc lear  

power p l a n t  capac i ty  through t h e  a n a l y s i s  of p a s t  

d a t a  t o  develop t r e n d s  regard ing  t h e  fu ture ' capa-  

c i t y  range .  

Cons t ra in ing  f a c t o r s  on f u t u r e  nuc l ea r  capac i ty  . . 
i nc lude  f i nanc ing  a v a i l a b i l i t y ,  e l e c t r i c i t y  demand, 

and competi t ion . from coa l .  '. . '. , . :> ' 

EIA sees r ap id  nuc lear  growth a f t e r  1995 wi th  f u s i o n  
r 

as a long-run deve1.opment i n  t h e  ear1.y 2000's. 
. , 

' I 

E I A  is o p t i m i s t i c  o v e r a l l  .on the,  u se  of nuc l ea r  
..I.. I 

, . 

assuming e l e c t r i c i t y  load  grows c o n s i d e r a b l y ,  regula tory  

l a g  i s  mi t iga t ed ,  a l6ng  w'ith s u b s t a n t i a l  ' publ ic  ' support .  
b .  

A nuclear  moratorium scena r io  r e s u l t e d  i n  increased  

use of c o a l  and o i l  f o r  e l e c t r i c i t y  gene ra t i on ,  whi le  

e l e c t r i c i t y  growth'grew a t  a  s l i g h t l y  slower r a t e .  

CLARK 

'e  I n  p r e d i c t i n g  nuc l ea r  f u e l  requirements  t h e  l e v e l  
. . 

of i n s t a l l e d  capac i ty ,  mix of genera t ing  equipmcnt, 
( 

power p l a n t  capac i ty  f a c t o r s ,  thermal  p l a n t  e f f i c i e n c i e s , "  

and r a t i o  of uranium mined t o  enr iched .uran ium w e r e  

a l l  taken i n t o  account .  

Developed an expec t a t i ons  based market model of 

t h e  uranium market. 

Discusses  t h e  r e s u l t s  i n  t h e  1978 ARC nuc lear  chap te r .  " 

LARS ON 

a Argues t h a t  w i t h  t h e  r e c e n t  sha rp  rise i n  uranium p r i c e s ,  

cos t  of uranium i s  an  important  p a r t  of t h e  c o s t  of 

, nuclear  generated e l e c t r i c i t y .  



LARSON (cont inued)  

The rise in'  i n t e r e s t  r a t e s  and environmental c o s t s  

have added si&ii'ficantly t o  t h e  c o s t  of nuc lear  power. 

MUNTZIWG 

Given t h a t  t h e  r e p o r t  is  used f o r  decision-making 

purposes ,  asked i f  Congress,  DOE, o r  OMB used i t ?  

Considers  Thrke Mile I s l a n d  ' t o  be p o t e n t i a l l y  good 
. . 
' for  t h e  i n d u s t r y  i f  t h e  i n d u s t r y  can weather the 

c r i s i s .  

I n  l i g h t  of t h e  Kenney r e p o r t ,  o u t l i n e d  e i g h t  

p r i n c i p l e s  of importance regard ing  the  nuc lear  

power op t ion .  

Expected o r d e r s  f o r  nuc l ea r  power p l a n t s  t o  b u i l d  

a g a i n  du r ing  t h e  1980s and 90s. 

I X .  E l ecLr i c iL j  

0 ' BRIEN 

The model used i s  the e l e c t r i c  u t i l i t y  d i spa t ch  

model, a submodel of  t h e  MITEFS, which makes 

op t imal  d e c i s i o n s  on d i spa t ch ing  p l a n t s  t o  ope ra t i on ,  

as w e l l  a s  cons t ruc t ion  of new p l a n t s ,  based on, 

minimizat ion of marginal  e l e c t r i c i t y  product ion 

c o s t s .  

The model i nco rpo ra t e s  c a p i t a l  c o s t ,  load  du ra t i on  

cuf  ve, and ' r r g i u n a l  reserve ltlar gill  L u l t ~ ~ u n e ~ r c s .  

~ s s u m ~ t i o n s  used regard ing  f e d e r a l  gnd s t a t e  r e g u l a t i o n  
. , . I. 

ii-icluding t h e  Fuel US; Act ,  Clean A i r  Act,  and PURPA, 

a long  w i t h  FERC ' f u e l  conversion assumptions and c a p i t a l  

c o s t  assumptiorswere 'reviewed. 

" EIA f o r e c a s t  r e k u l t s  ker-e 'c6mp8red to' o t h e r  fore ' cas t s .  ' 



CLARK 

Reviewed t h e  s p e c i a l  probelms of nuc l ea r  power 

i nc lud ing  p ro j ec t ed  capac i ty  and uranium and 

cons t ruc t ions  c o s t s .  

BAUGHI4AN . . 
: , 

a Considers  EIA t o  have neglec ted  t h e  impact of 

s t a t e  u t i l i t y  r a t e  r e g u l a t i o n  on t h e  u t i l i t i e s '  a b i l i t y  

t o  a t t r a c t  t h e  necessary  c a p i t a l  t o  promote expansion 

wi th  EIA's p ro j ec t ed  range of u t i l i t y  expendi tures .  

e F e e l s  E I A  has  a l s o  neglec ted  t h e  d i f f i c u l t y  u t i l i t i e s  

f a c e  i n  convincing s t a t e  r e g u l a t o r y  commissions of t h e  

need f o r  a d d i t i o n s  t o  capac i ty  i n  l i g h t  of h i s t o r i c a l l y  

h igh  r e s e r v e  margins. 

a System r e l i a b i l i t y  is g iven  too l i t t l e  a t t e n t i o n  i n  

t h e  r e p o r t .  

The E I A  u t i l i t y  d i s p a t c h  mole1 does no t  correspond 

t o  a c t u a l  u t i l i t y  decision-making e s p e c i a l l y  w i t h  

regard  t o  t h e  t rea tment  of f u e l  c o s t  i n , t h e  capac i ty  

expansion l o g i c .  

a Lack o f  complete a t t e n t i o n  i s  g iven  t o  maintenance 

cchcdul ing problemc under h ighe r  p red i c t ed  load  cond i t i ons .  

' . - 3  ' 
IURAGAN I S 

The Edison E l e c t r i c  I n s t i t u t e  f e e l s  t h a t  E I A  i s  too  

o p t i m i s t i c  on i t s  midterm economic and energy f o r e c a s t .  

Major problems i n  t h e  e l e c t r i c i t y  f o r e c a s t  stem from 

. a n  o v e r o p t i m i s t i c  GNP growth r a t e ,  u n c e r t a i n t y  regard ing  

f u t u r e  f i nanc ing  a v a i l a b i l i t y  and! f u e l  choice ,  and an 

ove r ly  s imple modeling of r e l i a b i l i t y .  

a Recomrnends.outsiders be a b l e  t o  comment on o r  p a r t i c i p a t e  

e a r l i e r  and more d i r e c t l y .  



EYSTER 

EIA i s  t r y i n g  t o  b r i n g  i n t o  t h e  sys tem a  model o f  

t h e  s t a t e  r e g u l a t o r y  p r o c e s s .  

e The e f f e c t s  on r e s e r v e  margins  from improved l o a d  

f a c t o r s  were i n c o r p o r a t e d  based on a n  EPRI s t u d y .  

e Three  Mi le  I s l a n d  o c c u r r e d  a f t e r  t h e  wri te-up o f  

t h e  r e p o r t .  

EIA h a s  been p r o j e c t i n g  lower growth r a t e s  f o r  e l e c t r i c i t y  

t h a n  t h e  economy i n  g e n e r a l  f o r  t h e  l a s t  f i v e  y e a r s  and 

h a s  been v e r y  c o n s i s t e n t  on t h i s  p o i n t .  

X. Energy . . Uses 

Compares t h e  demand s i d e  changes between t h e  1977 and 

1978 ARC: major changes be ing  r e v i s i o n s  of i n d u s t r i a l  

da ta  and Gig? growth r a t e s  and c o n s e r v a t i o n  e f f e c t s  i n  

r e s i d e n t i a l  and t rar lspur  c a t i o n  uses.  

Compares t h e  Pace Company methodology and r e s u l t s  t o  EIA's 

f o r e c a s t  . 
Expects  world o i l  supp ly  n o t  t o  exceed 62 m i l l i o n  b a r r e l s l d a y  

r h 

by t h e  y e a r  2000 and t o  be  f a i r l y  i n e l a s t i c  t o  p r i c e .  

I m p l i c a t i o n s  i n c l u d e  c o n t i n u i n g  e s c a l a t i o n s  of r e a l  o i l  

p r i c e s ,  con t inued  though l e s s  d r a m a t i c  improvements i n  

i n d u s t r i a l  c o n s e r v a t i u n ,  corlLi~lued t r a n s p o r t a t i o n  e f f i c i e n c y  

i r n p r u v r ~ ~ ~ r ~ l C s ,  b u t  h i g h e r  household energy consumption due 

t o  i n c r e a s e d  e l e c t r i f i c a t i o n .  

CASTELLANI 

I n d u s t r i a l  energy consumption p e r  u n i t  of o u t p u t  h a s  

d e c l i n e d  1 6  t o  17 p e r c e n t  s i n c e  1973. 



CASTELLAN1 ( c o n t i n u e d )  

e N a t i o n a l  A s s o c i a t i o n  of  ~ a n b f i c t u r e r s  e x p e c t s  c o n t i n u e d  

c o n s e r v a t i o n  from housekeeping i n  l i g h t  of  30 d o l l a r  p e r  

b a r r e l  o i l  and major energy r e d u c t i o n s  b e g i n n i n g  i n  t h e  l a te  

1 9 8 0 ' s  when t e c h n i c a l  p r o c e s s  changes  w i l l  t a k e  p l a c e .  

o F u e l  c h o i c e s  i n  t h e  f u t u r e  w i l l  b e  made l e s s  on economic 

c r i t e ? i a  and more on p o l i t i c a l  induced  f l e x i b i l i t y  c r i t e r i o n .  

I n d u s t r i a l  u s e  of c o a l  i s  d e c l i n i n g  because  i t  i s t o o  e x p e n s i v e  

t o  o b t a i n  and burn  and t h a t  u n l e s s  env i ronmenta l  r e s t r i c t i o n s  

a r e  r e l a x e d ,  l i t t l e  a d d i t i o n a l  i n d u s t r i a l  u s e  of c o a l  w i l l  

o c c u r .  

e F u t u r e  i n d u s t r i a l  u s e  o f  n a t u r a l  g a s  w i l l  depend on 

f u t u r e  r e g u l a t o r y  p o l i c i e s  r e g a r d i n g  i t s  u s e  and t h e  u s e  

of a l t . e r n a t . i v e  f u e l s .  

l n d u s t r y  i s  l i k e l y  t o  b e  f o r c e d  i n t o  u s i n g  h i g h e r  c o s t  

e l e c t r i c i t y  t o  a g r e a t e r  e x t e n t ,  promot ing a d d i t i o n a l  

c o n s e r v a t i o n .  

e I n d u s t r i a l  u s e  of  o i l ,  a g a i n ,  w i l l  b e  dependent  on f u c u r e  

n a t i o n a l  ene rgy  p o l i c i e s  r e g a r d i n g  i t s  u s e .  

EASH 

0 The highway mni-le w i l l  c o n t i n u e  t o  d u ~ ~ ~ l l ~ a t e   rans sport at ion 

energy u s e  comprised of  au tomobi le  and t r u c k  usage .  

o F u e l  consumption c a l c u l a t i o n s  f o r  a u t o  and t r u c k  f l c c t s  

a r e  based on f l e e t  a g e  d i s t r i b u t i o n ,  model t y p e . d i s t r i b u -  

t i o n ,  e n g i n e  t y p e ,  and a v e r a g e  m i l e s  d r i v e n  by t y p e .  

EPA t e s t - c y c l e  d r i v i n g  p r o f i l e  a s  p r e s e n t l y  conski. t1.1ted 

does  n o t  r e f l e c t  expec ted  f u t u r e  changes  i n  t h e  r a t i o  of 

u rban  t o  r u r a l  t r a v e l ,  a v e r a g e  highway s p e e d s ,  o r  

d i s c r e t i o n a r y  t r a v e l .  



EASH (cont inued)  

The submodel of v e h i c l e  miles t r a v e l e d  being a  func t ion  

of d i s p o s a b l e  income,, g a s o l i n e  , p r i c e s ,  and employment 

l e v e l s  i s  based on t i m e  s e r i e s  d a t a  no t  r e f l e c t ' i v e  of t h e  

f u t u r e  u r b a n l r u r a l  t r a v e l  s p l i t  o r  reduced average  speeds 

r e s u l t i n g  from a poorer ,  more crowded highway system. -. 
I n d i v i d u a l s  appear  t o  have a  r e l a t i v e l y  cons t an t  time 

budget f o r  t r a v e l .  

Fue l  p r i c e  e l a s t i c i t i e s  can be measured by type  o f '  t r i p  

and appear LU be vcry  alastjr fnr  work r e l a t e d  t r i p c  and 
> ' 

r e l a t i v e l y  less e l a s t i c  for s o c i a l / r e c r e a t i b n s l  t r i p s .  

Recommends t h e  development of a more r e a l i s t i c  t r a n s p o r t a t i o n  

s e c t o r  t o  be  b u i l t  i n t o  t h e  midterm model t o  account f o r  

suppressed d i s c r e t i o n a r y  t r a v e l  and in te rmodal  s h i f t s .  

GUERIN 

o Suggests  going t o  a  maximum of t h r e e  scenarios--a higll ,  tsee 

case, and l o w .  

E I A  should s p e c i f i c a l l y  d&elop a  s cena r io  o r  s e ~ ~ s i t i v i t y  

a n a l y s i s  wi th  regard  t o . P r e s i d e n t  C a r t e r ' s  imported o i l  cap. 

Would l i k e  t o  s e e  r e s i d e n t i a l  and commercial s e c t o r s  d i s -  

nggrqa ted  and wondered how E I A  developed the  base  l i n e '  

s t a t i s t i c s  f o r  t h e s e  two a reas .  

Finds t h e  i n d u s t r i a l  energy use  d a t a  base  a  complete 

mccs and,  though h e s i t a n t  t o  sugges t  t h e  need f o r  more d a t a ,  

suppor t s  t h e  development of a  b o i l e r  inventory .  

Sees  cont inued i n d u s t r i a l  e f f i c i e n c y  ga ins  i n  the- 

uac of  energy and l i t t l e  prospec t  f o r  co-generat ion i n  

t h e  near  f u t u r e .  



X I .  Energy Impacts 

SANDOVAL 

8 provides  a  gene ra l  overview of t h e  1978 ARC 

. impact a n a l y s i s .  
t 

8 Economic impacts a r e  generated through t h e  use  of 

an i t e r a t i v e  process  whereby DRI t rend '  f o r e c a s t s  a r e  

inputed i n t o  t h e  MEF System t o  gene ra t e  demand curves  

which are plugged i n t o  an LP system t o  o b t a i n  p r i c e s  

and r e - i t e r a t e d .  

Due t o  t h e  small  number of macroeconomic v a r i a b l e s  

t h a t  can be re-fed i n t o  t h e  macroeconomic model, E I A  
' 

i s  g e t t i n g  a  smal le r  than d e s i r a b l e  range of  p o s s i b l e  

impacts . 
8 Future  improvements w i l l  r e s u l t  from t h e  use  of a  more . 

d e t a i l e d  D R I  model. 

Discusses  t h e  c h a r a c t e r i s t i c s  of envlronniental  i s s u e s  faced  

' in  p r o j e c t i n g  t h e  f u t u r e  energy system of t h e  count ry .  

EIA's o b j e c t i v e s  a r e  t o  i d e n t i f y  s i g n i f i c a n t  i n p a c t s ,  

' ,quant i fy  changes i n  environmental cond i t i ons ,  and 

provide q u a l i t a t i v e  i n s i g h t s  a s  w e l l .  

8 EIA p ro j ec t i ons '  o'f' c r i t k r i a  a i r  p o l l u t a n t s  show t o t a l  

suspended p a r t i c u l a t e s ,  s u l f u r  ox ides ,  -and hydrocarbons 

remaining r e l a t i v e l y  cons t an t  f o r  t h e  nex t  t e n  y e a r s ,  

wh i l e ' n i t rogen  oxides  i n c r e a s e  s i g n i f i c a n t l y  and carbon 

dioxide. decreases .  

BENTZ 

Argues t h a t  more work needs t o  be done on a l c u h o l  f u e l s  

given the presen t  energy supply u n c e r t a i n t i e s  and l a c k  

of adequate  energy t r a n s p o r t a t i o n  i n f r a s t r u c t u r e .  



MOSS . . . . . ,  

Finds ARC t o  con ta in  u s e f u l  in format ion  on environmental 

impacts bu t  f a l l s  s h o r t  w i t h  r e s p e c t  t o  s e v e r a l  impacts 

of i n c r e a s i n g  concern and f a i l s  t o  p r o j e c t  d i f f e r e n t  
9 

impacts of a l t e r n a t i v e  proposed p o l i c i e s .  

The r e p o r t  needs t o  be expanded t o  i nc lude  a i r  p o l l u t i o n  

Y~upacLs US y u l l u t s n t s  not p r c s c n t l y  covered by l e g i s l a t i o n ,  

water supply impacts ,  s o l i d  waste  gene ra t i on ,  and carbon 

d i o x i d e .  

.Sugges t s  ana lyz ing  environmental impacts  under t h r e e  

. a l t e r n a t i v e  s cena r io s :  e x t r a p o l a t i o n  of e x i s t i n g  law, 

implementation of i n d u s t r y  v iewpoin ts ,  and implementation 

of env i ronmen ta l i s t s '  v iewpoints .  

The r e p o r t  should a l s o  i nc lude  comparison of r e l a t i v e  

impacts and t h e  c o s t  of ach iev ing  them f o r  d i f f e r e n t  

r egu la to ry  and economic schemes. 

ROTHSCHILD 

a Finds  t h e  r e p o r t  weak i n  p r o j e c t i n g  househvld expendi tures ,  

f o r e c a s t i n g  world o i l  p r i c e s ,  and express ing  r e s u l t s  i n  

geographica l  d e t a i l .  

. . .'. . , 

Canclusions 

The .Energy Informat ion  Administrat . ion wa.s . congra tu la ted  by many reviewers  

and p a r t i c i p a n t s  f o r  i n i t i a t i n g  t h e  Symposium t o  Keview Volume Three of 

t h e  1978 Annual Report t o  Congress. Many expressed i n t e r e s t  !in f u t u r e  

o p p o r t u n i t i e s  t o  exchange i d e a s  and inkormation. This  f f r s t  symposlu~a 

genera ted  much d i s c u s s i o n  regard ing  t h e  purpose of t h e  ARC, ARC s cena r io  

des igns ,  EIA model bu i ld ing ,  d a t a  c o l l e c t i o n  needs,  ARC p r o j e c t i o n s ,  and 

t h e  s t y l e  of the  r e p o r t .  This  concluding s e c t i o n  w i l l  p r e sen t  both g e n e r a l  



and s p e c i f i c  comments made by t h e  reviewers  and EIA personnel  on t h e s e  

a s p e c t s  of EIA's work and r e p o r t .  

Purpose of t h e  ARC . ' 

E I A  i s  mandated by Congress t ~ ~ p r o v i d e ,  i n  a  r e p o r t  t o  Congress, 

f o r e c a s t s  of shor t - ,  mid-, ' and long-term energy supply and demand. I n  

prepar ing  t h e s e  f o r e c a s t s  EIA, by l e g i s l a t i v e  mandate .and i n  an' e f f o r t  t o  

remain a s  n e u t r a l  and independent a s  p o s s i b l e ,  h a s  adopted t h e  po l i cy  of 

genera t ing  energy demand and supply f o r e c a s t s  by va ry ing  economic and 

geo log ica l  assumptions under e x i s t i n g  po l i cy ,  l e g i s l a t i o n ,  and r e g u l a t i o n .  

A s i g n i f i c a n t  number of reviewers  commented t h a t  the  purpose o r  usefu l -  

ness  of t h e  r e p o r t  i s ,  o r  ought t o  be,  i n  ana lyz ing  e f f e c t s  of a l t e r n a t i v e  

pub l i c  p o l i c i e s  towards energy; t h a t  t h e  r e p o r t  should be 'used i n  govern- 

ment planning wi th  r e s p e c t  t o  energy po l i cy  concerns.  

Severa l  reviewers  s p e c i f i c a l l y  s ing l ed  ou t  t h e  long-term a n a l y s i s  a s  

being p a r t i c u l a r l y  u s e l e s s ,  p r imar i l y  because of t h e  l a r g e  range of uncer- 

t a i n t y  t h a t  n a t u r a l l y  surrounds long-range f o r e c a s t i n g .  Other reviewers ,  

on t h e  o t h e r  hand, argued t h a t  long-run d e c i s i o n s  must n e c e s s a r i l y  be  made 

i n  t h e  p r i v a t e  and pub l i c  s e c t o r s ,  and a  b e s t  guess  long-run view of energy 

and demand i s  b e t t e r  than none a t  a l l .  

The Energy Information Adminis t ra t ion  argued t h a t  t h e  r e p o r t  d i d  s e r v e  

po l i cy  mahcrs by providing them wi th  a  s t r o n g  base c a s e  under e x i s t i n g  

p o l i c i e s  which provided impact ir lformation f o r  vary ing  economic and geo log ica l  

condi t ions .  Po l i cy  makers could then judge t h e  e f f e c t  of p r e sen t  po l i cy  

and proposed po l i cy .  Th i s  d i f f e r e n c e  i n  op in ion  was .no t  reso lved ,  nor  is 

i t  l i k e l y  t o  be reso lved  i n  l i g h t  of E 1 A l . s  l e g i s l a t i v e  mandate, and s p i l l e d  

over  i n t o  t h e  d i s cus s ion  of s cena r io  des ign .  . .  



Scenar io  Design b - 

I n  t h e  1978 Annual Report t o  Congress, EIA e s s e n t i a l l y  made one fore-  

c a s t .  The f o r e c a s t  f o r  t h e  midterm was expressed a s  a  range df f i v e  p o s s i b l e  

s c e n a r i o s .  The s c e n a r i o s  d i f f e r e d  by economic assumptions on t h e  energy 
- .  

demand- s i d e  and g e o l o g i c a l  assumptions on the-energy  supply s ide ,  On t h e  

-demand s i d e ,  v a r i a b i l i t y  was in t roduced  by vary ing  t h e  expected GNP growth 

r a t e ,  whi le  on t h e  supply s i d e  exp lo ra t i on ,  development, and product ion 

estAmates were v a r i e d  t o  a r r i v e  a t  a  h igh ,  base ca se ,  and low demand and 

supply curve .  The i n t e r s e c t i o n  of t h e  h igh ,  base ca se ,  and low demand and 

supply curves  formed t h e  b a s i s  f o r  t h e  f i v e  s c e n a r i o s  (h igh  demand-high supply ,  

low demand-low supply,  h igh  demand-low supply,  low demand-high supply,  and base 

demand-base supply) ,  which j o i n t l y  c o n s t i t u t e d  t h e  f o r e c a s t .  The scena r io s  - a l l  

assumed t h e  same r e g u l a t o r y  and l e g i s l a t i v e  environment--that of p r e sen t  U.S. po l i cy .  

. . . , Most rev iewers  f e l t  t h e  s cena r io  aPproach was a  good one. Three 

rev iewers  favored reducing t h e  b a s i c  s c e n a r i o s  t o  t h r e e  r a t h e r  than f i v e  

because they  f e l t  more than t h r e e  scenarlus were no t  read. PIA announced 

t h a t  i t  had a l r eady  come t o  t h e  same conc lus ion  and t h a t  t h e  1979 ARC 

would on ly  p re sen t  t h r e e  s c e n a r i o s  based on h igh ,  base ,  and low es t ima te s  
. I  

of f u t u r e  world o i l  p r i c e s .  

Though i t  was agreed t h a t  fewer s c e n a r i o s  were d e s i r a b l e ,  over  one-third 

of t h e . r e v i e w e r s  c r i t i c i z e d  L i ~ e  ieport f o r  .providing too small  a range of 

p o s s i b l e  fo recas t ed  outcomes and f o r  t h e - l a c k  of r epo r t ed  s e n s i t i v i t y  

a n a l y s i s .  Three speakers  w e n t  on t o  sugges t  t h a t  E I A  should r e p o r t  t h e  

e l a s t i c i t y  estimates so  t h a t  a t  l e a s t  t h e  u se r  could conduct h i s  o r  he r  

own s e n s i t i v i t y  a n a l y s i s .  

EIA responded t h a t  resource  c o n s t r a i n t s ,  pa r t i . cu l a r ly  a n a l y s t s '  t ime, 

s e v e r e l y  l i m i t e d  EIA's a b i l i t y  t o  conduct and r e p o r t  s e n s i t i v i t y  a n a l y s i s ,  
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a long  wi th  r e p o r t  page l i m i t a t i o n s ,  and t h a t  t h e  r e p o r t i n g  o f  e l a s t i c i t i e s  

was n o t  j u s t i f i e d  g iven  t h e i r  i r r e l e v a n c e  i n  terms of forecas t ing .compared  
. . 

t o  explana tory  work. Again, many rev iewers  wanted EIA t o  conduct po l icy-  

o r i e n t e d  s c e n a r i o s ,  whi le  EIA i n d i c a t e d  they d i d  no t  f e e l  t h a t  was t h e i r  

r o l e  and should be  l e f t  t o  t h e  po l i cy  groups i n  t h e  U.S. Department of 

Energy. - 

Model C h a r a c t e r i s t i c s  

The modelling approach chosen by The Energy Information Adminis t ra t ion  

was t h e  development of a  l a rge - sca l e ,  modularized market e q u i l i b r a t i n g  model . 

dr iven  by D R I  economic f o r e c a s t s .  The model i s  designed t o  promote t h e  

g r e a t e s t  f l e x i b i l i t y  i n  a d j u s t i n g  t h e  f o r e c a s t  t o  changes i n  economic and 

po l i cy  environments. Current  developments w i t h i n  ELA p o i n t  toward t h e  

i n c l u s i o n  of more s t r u c t u r e  i n  t h e  model a n d . t h e  improvement of computa- 

t i o n a l  speed i n  making model runs .  

The ques t i on  of model de s ign  was no t  a  major i s s u e  among t h e  reviewers. ,  

Severa l  considered t h e  l a rge - sca l e ,  i n t e g r a t e d  model t o  be too  b i g ,  

r e s u l t i n g  i n  slow turnaround, l i m i t e d  s e n s i t i v i t y  a n a l y s i s ,  overemphas i ,~  on 

model des ign  ve r sus  model o u t p u t ,  and p o t e n t i a l  l a c k  of use  o r  understanding 

due t o  overcomplexity.  However, even those  who f e l t  t h a t  model s i z e  was 

no t  a n  important  c o n s i d e r a t i o n  d i d  express  .suggest ions f o r  improving 
* .  

the model. The sugges t ions  inc luded:  (a)  t h e  need t o  b r idge  t he  gap 

between t h e  model and the  r e a l  world t o  b e t t e r  d e p i c t  a c t u a l  economic 

behavior  ve r sus  t h e o r e t i c a l  behavior ;  (b)  t h e  need t o  r e s o l v e  confusion and 

i n c o n s i s t a n t  i n t e r p r e t a t i o n  o r  use of t h e  supply curve concept , .  e s p e c i a l l y  

under compet i t ive  market conditiuzis;  and (c)  t h e  need t o .  u se  . c o n s i s t e n t  

methodology i n  f o r e c a s t i n g  f o r  t h e  midterm and t h e  long t e r m .  



To h e l p  ach ieve  t h e  f i r s t  sugges t ion  of .making t h e  model b e t t e r  d e p i c t  

r e a l i t y ,  rev iewers  from i n d u s t r y  t r a d e  a s s o c i a t i o n s  advocated g r e a t e r  review 

and/or  p a r t i c i p a t i o n  on t h e  p a r t  of i n d u s t r y  i n  c o n s t r u c t i o n  of some of t h e  

models' modules. Members of E I A ,  however, considered such a c t i v e  p a r t i c i -  

p a t i o n  a s  p o t e n t i a l l y  c o n f l i c t i v e  w i t h  i t s  independent s t a t u s .  

Data and Data C o l l e c t i o n  

The inadequacy of d a t a  was a  dominant concern among many of t h e  rev iewers ,  

bo th  on t h e  demand and supply s i d e  f o r  energy. Un t h e  supply sldt?,  L ~ I +  

l a c k  of knowledge about  t h e  r e sou rce  base  f o r  o i l ,  n a t u r a l  ga s ,  and c o a l  

was viewed a s  a  cons ide rab l e  o b s t a c l e  t o  a c c u r a t e  model l ing of t h e s e  supply 

sources .  I t  was suggested t h a t  o i l  and n a t u r a l  gas  should be modelled 

s e p a r a t e l y  and t h a t  exp lo ra t i on ,  development, p roduct ion ,  and p r i c i n g  , 

modules be cons t ruc t ed .  I n  response ,  U I H  i n d i c n ~ e d  iL wds a l r e s d y  moving 

i n  t h e  d i r e c t i o n  of e x p l o r a t i o n  and development models f o r  on-shore and 

o f t - sho re  o i l  and n a t u r a l  gas .  

On t h e  demand s i d e ,  t h e r e  was almost u n i v e r s a l  agreement t h a t  t h e  

agg rega t e  approach t o  modelling i n d u s t r y  energy demand and t h e  use  of 

u t i l i t y  b i l l s  t o  c l a s s i f y  r e s i d e n t i a l  ve r sus  commercial energy cuasumption 

w e r e  wholly inadequate .  The c a l l  f o r  a d d i t i o n a l  d a t a  from indus t ry  met 

w i t h  skept ic i sm,  though, because of t h e  d i f f i c u l t i e s  i n  measuring indus t ry  

energy usage by S I C  c l a s s i f i c a t i o n s  and t h e  p r o p r i e t a r y  n a t u r e  of t h e  d a t a .  

E I A  a l s o  f ' e l t  v a l i d a t i o n  problems might a r i s e  but  was sympathet ic  t o  t h e  

view t h a t  more d e t a i l e d  d a t a  on energy consumption by i n d u s t r y  would 

be ve ry  des i rab le* .  One suggested move i n  t h i s  d i r e c t i o n  was t h e  c r e a t i o n  

of a n  i ndus t ry  b o i l e r  inventory .  



Assumptions and Results 

Discussion of data shortcomings, model characteristics, and scenario 

, designs naturally led to evaluation of EIA forecasts by the reviewers. The 

reviewers identified the following forecasts to be either over-optimistic 

or over-pessimistic: 

Natural Gas Supply. Underestimated due to underestimated natural 

gas demand. Natural gas demand was underestimated because electricity 

prices were projected to rise at too moderate a rate, the impact of 

incremental pricing was overstated, conversion to alternative fuels 

by industry was over-optimistic, and the return of previously,curtailed 

industrial use of natural gas was ignored. The understatement of 

natural gAs demand led to the ignoring of supplemental supplies of 

natural gas and, thus, the understatement of natural gas supply in 

the midterm forecast . 

E1.ectrir.i ty Growth Rate. Overestimated as a result of- an over- . . 

optimistic DRI-projected GNP growth rate. In addition, it was felt 

hy t h ~  r~ \r i~wr lrs  that financing clifficulticc nrioing from statc 

commission regulatory lag, the difficulty in justifying additional 

capacity in.thc face of high reserve margins, and the effect of 

higher loads on reliability and maintenance schedules all would 

dampen the growth of electric power. 

Nuclear Capacity. Over-optimistic in the long term in the base case 

scenario. Though the report included a nuclear moratorium scenario, 

which probably pessimistically allowed no new nuclear power plants 

to enter the construction pipeline, the base case appeared to over- 

state nuclear capacity by over-optimistically assuming rapid electricity 



l oad  growth, reduced r e g u l a t o r y  l a g ,  mi t i ga t ed  c c n s t r u c t i o n  and 

s a f e t y  problems, and complete pub l i c  suppor t .  

Coal Demand. Over-opt imist ic  demand and,  t h u s ,  c o a l  supply because 

EIA misread t h e  impact of t he  Fuel  Use and Clean A i r  Acts ,  o v e r e s t i -  

mated e l e c t r i c i t y  growth and o v e r s t a t e d  u se  of  c o a l  r e s u l t i n g  from 

proposed s y n t h e t i c  f u e l  program. The rev iewers  he ld  t h i s  p o s i t i o n  

.- f o r - t h e  midterm energy f o r e c a s t ;  beyond t h e  midterm, c o a l  demand and 

supply could conceivabiy i n c r e a s e  d rama t i ca l l y  £rom t h e  s y n t h e t i c  

f u e l  program and t h e  diminished use  of. nuc l ea r  .power. 

Syn the t i c  Fue ls .  Overs ta ted  w i t h  r e s p e c t  t o  t h e  time r equ i r ed  t o  

develop and commercialize s y n t h e t i c  f u e l s ,  which was considered too 

s h o r t  a s  assumed i n  t h e  f o r e c a s t .  

I n d u s t r i a l  U s e  of Fuel .  Overestimated i n  t h e  long  run  by igno r ing  

t r e n d s  i n  i n d u s t r i a l  energy usage per  u n i t  .of ou tpu t  which had bee11 

d e c l i n i n g ,  and were expected co f u r t h e r  d e c l i ~ ~ e ,  w i t h  htgher world 

o i l  p r i c e s  and t h e  n e g l e c t  of f u t u r e  t e c h n i c a l  p rocess  changes t o  

reduce energy consumption. 

T ranspo r t a t i on  Fue l  Use. Overs ta ted  i n  l i g h t  of l t k e l y  f u t u r e  s h i f t s  

i n  urban/suburban l o c a t i o n  toward urban n u c l e i ,  lower average speeds ,  

and over -s impl i f ied  model l ing of t h e  t r anspo r t . a t i on  s e c t o r .  

Report S t r u c t u r e  

F i n a l l y ,  a  few comments were made about t h e  s t r u c t u r e  of  t h e  r e p o r t  

i t s e l f .  Some, bu t  no t  many, reviewers  f e l t  t h a t  Volume Three was too b i g .  

Most of t h e  rev iewers  t h a t  commented, however, wanted t o  s e e  t h e  ba lance  

of  t h e  r e p o r t  changed, emphasizing t h e  long-term a n a l y s i s  more. 



Documentation i n  t h e  r e p o r t  was considered e x c e l l e n t ,  though a  number of 

reviewers  considered t h e  comparison of t h e  EIA f o r e c a s t  t o  o u t s i d e  f o r e c a s t s  

was no t  very important  and could have been l e f t  o u t  of t h e  r e p o r t .  

Overall., t h e  Symposium t o  Review Volume Three of t h e  1978 Ann.ual.Report 

t o  Congress was considered t o  be a  success .  It o f f e r e d  an  oppor tun i ty  f o r  

a  d i v e r s e  group of i n t e r e s t e d  energy expe r t s  t o  p u b l i c l y  express  t h e i r  
. . 

a n a l y s i s  of t h e  Energy Information Adminis t ra t ion ' s  work and r e p o r t .  

The review h igh l igh t ed  many a r e a s  of agreement and disagreement wi th  EIA's 

f o r e c a s t  and opened up the  p o s s i b i l i t y  f o r  a  wider range of f u t u r e  thought ,  

feedback, and coopera t ion  tha t .  should enhance and make more pub l i c ly  

u s e f u l  EIA's f o r e c a s t i n g  a c t i v i t y .  




