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PREFACE 

T h i s  pape r  summarises t h e  p roceed ings  o f  t h e  i naugu ra l  m e e t -  
i n g  t o  e s t a b l i s h  a  new i n t e r n a t i o n a l  c o l l a b o r a t i v e  p r o j e c t  f o r  t h e  
c o a l  i ndus t r y - - t he  f i r s t  IIASA I n d u s t r y  Study t o  be c a r r i e d  o u t  
under t h e  g e n e r i c  t i t l e  o f  " I s s u e s  f o r  t h e  E i g h t i e s " .  The purpose 
o f  t h i s  paper  i s  t o  p rov ide  i n fo rma t i on  f o r  t h o s e  who may be  i n -  
t e r e s t e d  i n  t h e  p r o j e c t  t o  unders tand  what has  s o  f a r  been done,  
and what t h e  v a l u e  may be o f  coope ra t i on .  

I t  may be  wor th  say ing  something abou t  t h e  g e n e r a l  concep t  
l y i n g  behind t h e  IIASA I n d u s t r y  S t u d i e s .  The purpose o f  t h e s e  is 
t o  b r i n g  t o g e t h e r  r e p r e s e n t a t i v e s  of t h e  same i n d u s t r y  from many 
c o u n t r i e s ,  t o  i d e n t i f y  t h e  key i s s u e s  which t h e  i n d u s t r y  f a c e s  
over  t h e  n e x t  t e n  y e a r s ,  t o  i d e n t i f y  t h e  way i n  which sys tems 
a n a l y s i s  can a s s i s t  i n  t h e  major  p o l i c y  and inves tment  d e c i s j o n s ,  
and t o  engage i n  a  . c o l l a b o r a t i v e  program o f  i n f o rma t i on  exchange 
and r e s e a r c h .  IIASA's r o l e  i s  e s s e n t i a l l y  c a t a l y t i c .  I t  i s  o u r  
t a s k  t o  i d e n t i f y  needs ,  and seek  t o  c r e a t e  t h e  c o n d i t i o n s  i n  which 
t h e y  can be s a t i s f i e d .  I ts  unique i n t e r n a t i o n a l - - b u t  non- 
governmenta l - -pos i t ion  i n  t h e  sys tems a n a l y s i s  f i e l d ,  and t h e  f a c t  
t h a t  it works i n  s o  many f i e l d s  o f  concern  t o  i n d u s t r y  (Energy, 
Resources,  Environment,  Manpower and Hea l t h ,  Management, Techno- 
logy ,  e tc . , )  makes it a n  i d e a l  b a s e  f o r  a  c r e a t i v e  exchange o f  
i n f o rma t i on  methods and i d e a s .  Funding l i m i t a t i o n s  restr ic t  t h e  
amount o f  r e s e a r c h  t h a t  it can under take  b u t ,  i n  any c a s e ,  t h e  
knowledge and r e s e a r c h  s k i l l s  l i e  w i t h i n  t h e  i n d u s t r y  i t s e l f .  
The f a c t  t h a t  t h e  work w i l l  be  c o l l a b o r a t i v e  i s  fundamental  t o  
i t s  s u c c e s s ,  which w e  hope w i l l  r e s u l t  i n  b e t t e r  i n f o rma t i on  and 
an improved methodology f o r  t h o s e  invo lved  i n  p o l i c y  d e c i s i o n s .  

Up t o  t h e  p r e s e n t ,  two such  i n d u s t r y  s t u d i e s  have been set  
i n  mot ion,  one i n  c o a l  and ano the r  i n  t h e  f o r e s t r y / f o r e s t  p roduc t  
i n d u s t r y .  The reasons  f o r  s e l e c t i n g  t h e  c o a l  i n d u s t r y ,  and t h e  

iii 



general background to the study, are set out in Appendix A which 
was sent out in advance to participants at the inaugural meeting 
held at IIASA in March 1979. A brief report of that meeting, to- 
gether with recommendations for future action follow. Various 
supporting documents are set out in the Appendices. 
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COAL - ISSUES FOR THE EIGHTIES 
Repor t  of  t h e  I naugu ra l  Meeting f o r  
an  IIASA C o l l a b o r a t i v e  I n d u s t r y  Study 

J. Eddington,  J. Stachowicz,  R.  Tomlinson 

INTRODUCTION 

W e  shou ld  emphasize t h a t  i f  sys tems a n a l y s i s  were s imply  t h e  
a p p l i c a t i o n  of mathemat ica l  t echn iques  o r  computer programs t o  
w e l l  d e f i n e d  problems,  t h e r e  would be no need f o r  such a  s t u d y .  
But it i s  much more than  t h a t .  Decision-making and sys tems ana l -  
y s i s  ( o r  o p e r a t i o n a l  r e s e a r c h  as  t h e  B r i t i s h  c a l l  i t) a r e  i n t e r -  
a c t i n g  p rocesses ,  and t h e  problems t o  be t a c k l e d  are i l l - d e f i n e d  
and changing w i t h  t i m e .  P r o g r e s s  can on l y  be made by p r a c t i c a l  
r e s e a r c h  i n  t h e  i n d u s t r y  i t s e l f ,  and t h e  exchange o f  i d e a s  must 
t a k e  p l a c e  between t h o s e  i nvo l ved ,  bo th  r e s e a r c h e r s  and managers. 
I t  was noted a t  t h e  March meet ing  t h a t  no such d i a l o g u e  t a k e s  
p l a c e  as it does  i n  t h e  more t e c h n i c a l  f i e l d .  S ince  t h e s e  s t u d i e s  ' 
can y i e l d  major  r e t u r n s  t o  t h e  companies concerned t h e r e  is clear- 
l y  a gap t o  be f i l l e d .  T h i s  gap  p rov ides  an  o p p o r t u n i t y ,  b u t  
t h e r e  i s  a l s o  a  danger  t h a t  e x p e c t a t i o n s  may be r a i s e d  t o o  h i gh .  
There a r e  s imply  t o o  many t o p i c s  t o  e x p l o r e  a l l  a t  once ,  whether  
f o r  i n f o rma t i on  exchange,  o r  f o r  c o l l a b o r a t i v e  r e s e a r c h .  I n e v i t -  
a b l y  t h e r e f o r e  t h i s  f i r s t  meet ing  focused on c e r t a i n  i s s u e s  where 
i n t e r e s t  is  l i v e l y  and r e s e a r c h  a l r e a d y  i n  p r o g r e s s ,  s i n c e  t h e s e  
a r e  t o p i c s  on which p r o g r e s s  can  be  made q u i c k l y .  They are n o t  
t h e  on l y  t o p i c s  t h a t  need t o  be s t u d i e d  nor  n e c e s s a r i l y  t h e  most 
impor tant  ones .  O ther  i s s u e s  w i l l  be i d e n t i f i e d  and exp lo red  as 
t h e  work goes  on,  and t h e  i n d i v i d u a l  s t u d i e s  w i l l  be examined 
w i t h i n  t h e  c o n t e n t  o f  t h e  o v e r a l l  problems o f  t h e  i n d u s t r y .  That  
i s  what t h e  dec is ion-makers  have t o  do,  and t h a t  i s  t h e  o n l y  way 
t h a t  t h e  systems a n a l y s t  can  h e l p .  



ORGANIZATION OF MEETING 

T h i s  i n a u g u r a l  Task Force meet ing  w a s  a t t e n d e d  by p a r t i c i -  
pan t s  from Canada, F R G ,  Hungary, Po land,  U K ,  USA, and IIASA s t a f f .  
An a t t endance  l i s t  i s  g i ven  as Attachment  B .  An impo r tan t  f e a t u r e  
w a s  t h e  s e n i o r i t y ,  p r a c t i c a l  expe r i ence  and range  o f  backgrounds 
o f  t h o s e  who a t t e n d e d .  S e v e r a l  o t h e r  c o u n t r i e s  have shown an  i n -  
terest b u t  w e r e  unable  t o  a t t e n d  t h i s  meet ing .  A d e s i r e  t o  pa r -  
t i c i p a t e  i n  t h i s  p r o j e c t  w a s  expressed  by FRG,  Czechos lovak ia ,  
GDR, and t h e  USSR. 

Keeping i n  mind t h a t  t h e  o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  pro- 
v i d e  a s s i s t a n c e  t o  t h o s e  r e s p o n s i b l e  f o r  i nves tmen t  and p o l i c y  
d e c i s i o n s  i n  t h e  c o a l  i n d u s t r y  th roughout  t h e  wor ld ,  t h e  Task 
Force meet ing c o n s i s t e d  o f  l i s t e n i n g  t o  p r e s e n t a t i o n s  by some o f  
t h e  p a r t i c i p a n t s  and ho ld i ng  d i s c u s s i o n s  on s e l e c t e d  t o p i c s .  

There were t h r e e  p r e s e n t a t i o n s  from i n d u s t r y  r e p r e s e n t a t i v e s  
from Hungary, Poland and t h e  U K ,  one o f  t h e  WELMM (Water, Energy, 
Land, Manpower, Material) p r o j e c t  be ing  under taken a t  IIASA, and 
a p r e s e n t a t i o n  o f  a j o i n t  p r o j e c t  on env i ronmenta l  i s s u e s  be ing  
p lanned by IIASA and Argonne Research L a b o r a t o r i e s  o f  t h e  US 
Department o f  Energy. These he lped t o  f o c u s  t h e  d i s c u s s i o n s  which 
were c e n t e r e d  on t h e  f i v e  t o p i c  a r e a s  set o u t  i n  t h e  Appendix o f  
Attachment A namely: 

-- Exp lo ra t i on  and C h a r a c t e r i z a t i o n  
-- Mine P lann ing  and Organ i za t i on  Problems 
-- Opera t i ons  P lann ing  and Produc t ion  
-- D i s t r i b u t i o n  and U t i l i z a t i o n  
-- Corpora te  Requirements ( E x t e r n a l i t i e s ,  Envi ronmental  

and I n s t i t u t i o n a l ) .  

Three main i s s u e s  f o r  j o i n t  s t u d y  evolved from t h e s e  d i s c u s s i o n s  
and it w a s  ag reed  t h a t  t h e s e  would form t h e  m a i n . b a s i s  f o r  work 
i n  t h e  immediate f u t u r e .  

PRESENTATIONS 

A t  t h i s  meet ing ,  p r e s e n t a t i o n s  w e r e  made by M r .  George 
Mitchell--UK, D r .  J a n  Stachowicz--Poland, D r .  Lasz lo  Lengyel-- 
Hungary, D r .  Loren Habegger--USA, and D r .  N i k o l a i  Vorontsov and 
M r .  Arnul f  Grueb le r  f rom IIASA. S ince  t h i s  document i s  meant t o  
be on l y  a b r i e f  summary o f  t h e  main p o i n t s  d i s c u s s e d  a t  t h e  m e e t -  
i n g  and no t  a set  o f  m inu tes ,  and s i n c e  t h e  p r e s e n t a t i o n s  w e r e  
u s u a l l y  meant o n l y  t o  g i v e  an overv iew o f  t h e  p a r t i c i p a n t s '  a r e a s  
o f  r e c e n t  work o r  i n t e r e s t  i n  o r d e r  t o  s o l i c i t  r esponses  from t h e  
o t h e r  p a r t i c i p a n t s ,  w e  are o n l y  supp ly ing  a b r i e f  synops i s  o f  
each p r e s e n t a t i o n .  

M r .  George Mitchell--UK 

M r .  M i t c h e l l  s t a r t e d  h i s  p r e s e n t a t i o n  by p o i n t i n g  o u t  t h a t  
t h e  UK has  a p l e n t i f u l  supp ly  o f  c o a l  f o r  t h e  f u t u r e  and i s  de- 
vo ted  t o  i n c r e a s i n g  c o a l  o u t p u t .  T h i s  commitment, however, 



f o l l ows  twenty y e a r s  of d e c l i n e  i n  t h e  i n d u s t r y  s o  t h a t  a l l  t h e  
q u e s t i o n s  concern ing  t h e  p lann ing  o f  new mines a r e  hav ing t o  be 
though t  o u t  aga in  i n  t h e  new c i r cums tances .  ~t i s  impo r tan t  t o  
r e a l i z e  t h a t  t h e  p o l i t i c a l ,  s o c i a l ,  and i n s t i t u t i o n a l  problems 
a r e  perhaps  even more impor tan t  t h a n  t h e  e n g i n e e r i n g  des ign  prob- 
l e m s  i n  p l ann ing  a  new mine and t h a t  O p e r a t i o n a l  Research ( a s  it 
i s  c a l l e d  i n  t h e  U K )  and Systems Ana l ys i s  have a  s u b s t a n t i a l  p a r t  
t o  p l ay  i n  bo th .  Al though h i s  team s t u d i e d  t h e  problem from t h e  
p o i n t  o f  v iew o f  t h e  c o a l  i n d u s t r y ,  it i s  necessa ry  t o  ana l yze  
t h e  n a t i o n a l  s i t u a t i o n  and ,  i ndeed ,  t h e  p o s i t i o n  o f  s p e c i a l  i n -  
terest  p a r t i e s ,  i f  t h e  n e g o t i a t i o n  p r o c e s s  is  t o  be s a t i s f a c t o -  
r i l y  completed.  

So f a r  a s  t h e  "eng inee r i ng  a s p e c t s  of  p l ann ing "  a r e  con- 
ce rned ,  t h e r e  a r e  a  number o f  r o l e s  which t h e  OR/Systems Ana l ys i s  
team cou ld  under take .  Some o f  t h e  work i s  genu ine " r e s e a r c h " ,  a  
s e a r c h  f o r  t h e  ' b e s t '  answer t o  t h e  problem. Such r e s e a r c h  cou ld  
be devoted e i t h e r  t o  sys tems economics o r  t o  management and o r -  
g a n i z a t i o n .  The UK has looked a t  such  s u b j e c t s  a s  t h e  s c a l e  o f  
o p e r a t i o n ,  cho i ce  of  min ing methods, v e n t i l a t i o n  and t h e  under-  
ground env i ronment  a l ong  w i t h  t h e  q u e s t i o n s  o f  computer techno- 
logy  and c o n t r o l .  A second f u n c t i o n  t h a t  t h e  OR/SA man can under- 
t a k e  i s  ' b e l i e f  a n a l y s i s '  i n  which he can  e x p l o r e  t h e  consequences 
of  v a r i o u s  d e s i g n  assumpt ions.  T r a d i t i o n a l  mode l l i ng  t echn iques  
a r e  o f  v a l u e  i n  t h i s  connect ion .  Al though some o f  t h e s e  a r e  a  
once-off  n a t u r e ,  t hey  have a  l a r g e  number o f  s t a n d a r d  programs 
t h a t  cou ld  be used t o  look  a t  problems o f  e x p l o r a t i o n ,  t r a n s p o r t ,  
manpower a l l o c a t i o n ,  e t c .  An impor tan t  r o l e  f o r  t h e  OR/SA man 
h e r e  i s  i n  check ing  t h e  c o n s i s t e n c y  of assumpt ions.  F i n a l l y ,  a  
t h i r d  t y p e  o f  s t u d y  is  i n  t h e  e x p l o r a t i o n  and a n a l y s i s  o f  new 
i d e a s ,  a  k i nd  o f  ex tended techno logy assessment .  The u s e  o f  com- 
p u t e r s  a s  an a i d  t o  p l ann ing  i s  one such  new i d e a  which is  s t i l l  
r e l a t i v e l y  unexp lored.  The v a l u e  o f  i n t e g r a t e d  p l a n n i n g  needs 
deep a n a l y s i s .  L i t t l e  t hough t  has  been g i ven  t o  t h e  d e s i g n  o f  a  
p l ann ing  p r o c e s s  t h a t  would keep o p t i o n s  open a s  l ong  a s  p o s s i b l e .  
Perhaps one o f  t h e  main ways i n  which IIASA c o u l d  h e l p  t h e  indus-  
t r y  i s  i n  gu id i ng  and c o o r d i n a t i n g  new t h i n k i n g  a b o u t  " t h e  p lan -  
n i ng  of p l ann ing " .  

D r .  Jan  Stachowicz--Poland 

D r .  Stachowicz began h i s  p r e s e n t a t i o n  by g i v i n g  some s a l i e n t  
f a c t s  concern ing  t h e  P o l i s h  min ing i n d u s t r y .  For example, d u r i n g  
t h e  p e r i o d  1970-1977, c o a l  o u t p u t  has  i n c r e a s e d  from 140 m i l l i o n  
t o n s  t o  186 m i l l i o n  t o n s .  Coal o u t p u t  i s  f o r e c a s t e d  t o  i n c r e a s e  
t o  over  210 m i l l i o n  t o n s  i n  1980 and 240 m i l l i o n  t o n s  by 1985. 
A t  p r e s e n t ,  380 thousand peop le  a r e  employed i n  t h e  min ing indus-  
t r y ,  and p roduc t i on  comes from abou t  65 mines. With t h i s  back- 
ground, D r .  Stachowicz t hen  proceeded t o  e l a b o r a t e  s e v e r a l  prem- 
ises which t h e y  f e e l  w i l l  form t h e  f u t u r e  o f  t h e  min ing i n d u s t r y .  
These i nc l ude :  

-- t h e  wor ld  economy w i l l  shape t h e  t r e n d s  i n  c o a l  demand 

-- it w i l l  be  necessa ry  t o  i n t e g r a t e  c o a l  e x p l o i t a t i o n  and 
u t i l i z a t i o n  on a  g l o b a l  s c a l e  



-- min ing-geo log ica l  c o n d i t i o n s  w i l l  c o n t i n u a l l y  degrade  

-- fewer peop le  w i l l i n g  t o  work i n  t h e  mines 

-- i n c r e a s i n g  compe t i t i on  from o t h e r  m a t e r i a l s  ( f u e l s )  

-- i n c r e a s i n g  l e g a l  and formal  r e s t r i c t i o n s  (env i ronmenta l ,  
e t c . )  . 

Some impo r tan t  p r a c t i c a l  problems o f  i n t e r e s t  t o  t h e  P o l e s  
i n c l u d e  t h e  fo l l ow ing :  

-- how t o  d e s i g n  management systems f o r  p lanned new min ing 
b a s i n s  

-- how t o  modernize t h e  management sys tems i n  e x i s t i n g  
o r g a n i z a t i o n s  

-- how t o  c r e a t e  c o n d i t i o n s  t o  encourage e f f e c t i v e  use  o f  
computers i n  t h e  min ing i n d u s t r y  

-- how t o  improve t h e  p r o c e s s  o f  decis ion-making.  

D r .  Stachowicz,  be ing  aware o f  t h e  b a s i c  d i f f e r e n c e s  between 
c a p i t a l i s t i c  and s o c i a l i s t i c  economic sys tems a long  w i t h  t h e  a s -  
s o c i a t e d  d i f f e r e n c e s  between o r g a n i z a t i o n  and management t h e o r y ,  
does  n o t  expec t  t h i s  p r o j e c t  t o  d e f i n e  and deve lop  a  compact o r -  
g a n i z a t i o n  t heo ry .  However, t h e  r e s u l t s  o f  ou r  work cou ld  con- 
t r i b u t e  t o  t h e  r e c o g n i t i o n  o f  g e n e r a l  r u l e s  o f  o r g a n i z a t i o n a l  
development. 

A t  p r e s e n t ,  Poland a s  conducted two p i l o t  s t u d i e s  i n  two 
a r e a s  and i n  s e v e r a l  mines a s  w e l l  a s  i n  o t h e r  economic u n i t s  
working f o r  t h e  min ing i n d u s t r y .  T h i s  work i s  b r i e f l y  d e s c r i b e d  
i n  t h e  s e c t i o n  u ~ ~ ~ ? J  DISCUSSION TOPICS" i n  t o p i c  I ,  Management 
and Organ iza t ion .  

W e  have i nc l uded  c o p i e s  o f  t h e  v iewgraphs used by 
D r .  Stachowicz i n  At tachment  C.  The l a s t  v iewgraph l is ts  t h e  
main t o p i c s  o f  i n t e r e s t  t o  Poland.  A f u l l  paper  w i l l  be i s s u e d  
l a t e r  by IIASA a s  a  working paper .  

D r .  Lasz lo  Lengyel--Hungary 

D r .  Lengyel d i s c u s s e d  a  number o f  models,  some s t i l l  a t  t h e  
t h e o r e t i c a l  s t a g e  and o t h e r s  a t  t h e  o p e r a t i n g  s t a g e ,  which Hungary 
i s  us ing  i n  t h e i r  p l ann ing .  The models a r e  l i n k e d  t o g e t h e r  and 
t o  d a t a  bases  t o  g i v e  a  v e r y  comprehensive coverage o f  t h e  prob- 
l e m .  These models cover  t h e  a r e a s  o f  e x p l o r a t i o n ,  min ing,  and 
p rocess ing .  

One model group i s  used t o  de te rm ine  how t o  f u l f i l l  t h e  f i n a l  
demands f o r  p roduc t  under c o n s t r a i n t s  on  l a b o r  and c a p i t a l .  Tha t  

. i s ,  t o  select t h e  b e s t  way o f  e x p l o r a t i o n ,  t h e  b e s t  min ing t ech -  
nology,  etc . ,  based on d a t a  i n  d a t a  bases .  These d a t a  b a s e s  have 
g e o l o g i c a l ,  e c o l o g i c a l ,  and t e c h n i c a l  d a t a .  . Q u e s t i o n s  t hey  have 
concern  how t o  e x p r e s s  t r a d e o f f s  i n  t h e  a b i l i t y  t o  d e c r e a s e  cap- 
i t a l  a t  t h e  expense o f  t h e  envi ronment? What t e c h n o l o g i c a l  



changes w i l l  o c c u r ?  They a r e  a l s o  c u r i o u s  a b o u t  what i n f o r m a t i o n  
o t h e r s  have o n  t h e  i n f l u e n c e s  o n  i n f r a s t r u c t u r e ,  f o f  example 
r a i l r o a d s .  

M r .  Arnu l f  Gruebler--1IASA 

M r .  G r u e b l e r  d i s c u s s e d  t h e  WELMM approach  to  a n a l y z i n g  e n e r g y  
s t r a t e g i e s .  T h i s  app roach ,  deve loped  a t  IIASA i n  t h e  Resources  
and Environment A rea ,  t a k e s  i n t o  a c c o u n t  Water ,  Energy ,  Land, 
Materials, and Manpower. One c a n  u s e  t h e  WELMM F a c i l i t y  Data  Base 
t o  a s s e s s  t h e  i m p a c t s  o f  c e r t a i n  s t r a t e g i e s ,  l a r g e  scale c o a l  
min ing f o r  example ,  o n  t h e  env i ronmen t .  The Resources  Group h a s  
l aunched  j u s t  s u c h  a s t u d y .  The o b j e c t i v e  o f  t h i s  s t u d y  i s  t o  
c o l l e c t  and a n a l y z e  t h e  WELMM d a t a  o f  a l a r g e  number o f  c o a l  mines 
i n  v a r i o u s  c o u n t r i e s .  The p r o c e s s  o f  d a t a  c o l l e c t i o n  i s  c u r r e n t l y  
b e i n g  a c t i v e l y  pu rsued .  A p a r t i a l  se t  b f  d a t a  h a s  a l r e a d y  been 
computer ized  f o r  a n a l y s i s .  The f u l l  s t u d y  shou ld  be comple ted  
t h i s  y e a r .  

P a r a l l e l  t o  t h i s ,  t h e y  a r e  i n  t h e  p r o c e s s  o f  d e v e l o p i n g ,  
f rom v a r i o u s  e x i s t i n g  d a t a  b a s e s ,  a  WELMM Resource  D a t a  Base by 
b a s i n s  and f o r  m a j o r  f i e l d s .  Dur ing  t h i s  y e a r ,  t h e  comb ina t ion  
o f  d a t a  bases a l o n g  w i t h  t h e  WELMM c o a l  m in ing  s t u d y  w i l l  a l l o w  
them t o  b e t t e r  u n d e r s t a n d  t h e  p o t e n t i a l  c o n s t r a i n t s  o f  a l a r g e  
wor ld  c o a l  o p t i o n .  

D r .  Loren Habegger--USA 
D r .  N i k o l a i  Vorontsov--1IASA 

T h i s  p r e s e n t a t i o n  set o u t  t h e  background t o  a proposed s t u d y  
on I n t e g r a t i o n  o f  Reg iona l  Env i ronmenta l  Goals  i n t o  Coa l  Produc-  
t i o n  and U t i l i z a t i o n  S t r a t e g i e s .  T h i s  p r o p o s a l  i s  set  o u t  i n  
d e t a i l  i n  Appendix D .  

M A I N  DISCUSSION TOPICS 

Management a n d  O r g a n i z a t i o n  

T h i s  t o p i c ,  which had been i n t r o d u c e d  by D r .  Stachowicz  i n  
h i s  p a p e r ,  g e n e r a t e d  t h e  most d i s c u s s i o n ,  p a r t l y  b e c a u s e  t h e  
P o l i s h ,  UK and  FRG c o a l  i n d u s t r i e s  were a l l  engaged on  a c t i v e  
r e s e a r c h  i n  t h i s  c o n n e c t i o n .  The i s s u e s  r a i s e d  w e r e  v e r y  wide 
i n v o l v i n g  prob lems a t  c o l l i e r y  and g r o u p  (Area,  Combinat,  Company) 
l e v e l .  

One fundamenta l  i s s u e  a r o s e  from t h e  i n t r o d u c t i o n  o f  comput- 
ers and a u t o m a t i c  i n f o r m a t i o n  r e c o r d i n g  o f  min ing  o p e r a t i o n s  and 
env i ronment .  T h i s  was p roduc ing  a n  i n f o r m a t i o n  e x p l o s i o n  which 
no-one q u i t e  knew how t o  hand le .  The q u e s t i o n  o f  how it s h o u l d  
be summarized and a n a l y z e d  gave r ise t o  f u r t h e r  m a j o r  q u e s t i o n s  
o f  m a n a g e r i a l  a u t h o r i t y  and o r g a n i z a t i o n .  



Another major q u e s t i o n  was t o  exp lo re  t h e  b e n e f i t s  of  d i f -  
f e r e n t  methods o f  i n t roduc ing  computers i n t o  the  mine. Should 
they be done by r e f l e c t i o n  and resea rch  be fo re  t h e  even t  o r  i s  
t h e  b e s t  way t o  prov ide managers wi th computers and s e e  what they 
do w i th  them? B r i t a i n  i s  adopt ing t h i s  second s t r a t e g y ,  g i v i n g  
t h e  managers a s s i s t a n c e  and suppor t  s o  they understand t h e  capa- 
b i l i t i e s  of t h e  computer, and then  observing ( i n  a s c i e n t i f i c  
sense)  what they do w i th  it. They should have a t  l e a s t  some pre- 
l iminary  r e s u l t s  on t h i s  s t r a t e g y  by t h e  end of  t h e  yea r .  

I t  was suggested t h a t  it would be h e l p f u l  t o  ana lyze  what 
has happened i n  o t h e r  i n d u s t r i e s .  For example, t h e  B r i t i s h  and 
Japanese s t e e l  i n d u s t r y  exper ience.  The B r i t i s h  tended t o  s t a r t  
w i th  some on- l ine p rocess  c o n t r o l  and worked up u n i t  by u n i t  and 
a t  every success ive  s t a g e  m e t  problems o f  coo rd ina t i on  and having 
t o  s c r a p  something i n  one p l a c e  and make it f i t  somewhere e l s e .  
The Japanese, however, had a very  s t rong  t o p  down approach. The 
t o p  management gave very s t rong  commitments t o  computer izat ion 
from an e a r l y  s t a g e  and fo rced  it down from t h e r e .  I n  t h e  long 
term t h i s  has pa id  o f f  w e l l  b u t  probably r a i s e d  cons ide rab le  d i f -  
f i c u l t i e s  i n  t h e  s h o r t  t e r m .  

This  d i scuss ion  r a i s e d  i s s u e s  which a r e  a l r e a d y  be ing s t u d i e d  
w i th in  t h e  Management and Technology Area a t  IIASA. The f i r s t  i s  
i n  t h e  Innovat ion t a s k ,  which i s  s p e c i f i c a l l y  concerned wi th  t h e  
problems o f  i n t roduc ing  innovat ion i n t o  t h e  i n d u s t r y .  The work 
on t h e  impact of smal l  s c a l e  computer systems on management and 
o rgan iza t i on  i s  a l s o  r e l e v a n t .  

Poland i s  working on two P i l o t  s t u d i e s  i n  which they a r e  
ga the r ing  s t a t i s t i c a l  in fo rmat ion  which d e s c r i b e  geo log i ca l  mining 
cond i t i ons ,  t echno log i ca l  cond i t i ons ,  and o r g a n i z a t i o n a l  condi- 
t i o n s  i n  t h e  c o l l i e r i e s .  These c o l l i e r i e s  a r e  then  d i v ided  i n t o  
homogeneous groups based on t h e  Wroclaw taxonomy method. Th i r ty -  
one c o e f f i c i e n t s  have been de f ined  f o r  d e s c r i b i n g  a mine a s  a 
whole. While c o l l e c t i n g  s t a t i s t i c a l  d a t a  t h a t  d e s c r i b e  t h e  tech-  
n ique,  technology and o rgan iza t i on  l e v e l s  o f  a mine, a supplemen- 
t a r y  s tudy ,  c a l l e d  P i l o t  Study I ,  was i n i t i a t e d .  Th i s  s tudy 
looked a t  t h e  problems' concerned w i th  d e c i s i o n  p rocesses  a t  t h e  
mine and a r e a  l e v e l s ,  t h e  type of in format ion used i n  t h e  dec is ion-  
making p rocess ,  t h e  func t i on  of t h e  in format ion (computer) system, 
e t c .  Poland should  f i n i s h  P i l o t  Study I by t h e  end o f  t h e  yea r .  
They have a l l  t h e  s t a t i s t i c a l  m a t e r i a l  bu t  must y e t  complete t h e i r  
a n a l y s i s .  

I t  was po in ted o u t  t h a t  i n  t h e  United Kingdom t h e r e  have 
been s t u d i e s  on t h e  e f f e c t  o f  c e r t a i n  f a c t o r s  on methods o f  man- 
agement and o rgan iza t i on  and geo log i ca l  u n c e r t a i n t y  t u r n s  o u t  t o  
be a very impor tant  f a c t o r .  Where geo log ica l  unce r ta in t y  e x i s t s ,  
t h e  o rgan iza t i on  must be one t h a t  a l lows r a p i d  response and de- 
c e n t r a l i z e d  decision-making compared w i th  t h e  c o l l i e r y  where geo- 
l o g i c a l  f a u l t  i s  r a r e  and t h e  emphasis can and must be on t h e  
c e n t r a l  management. I n t e r e s t i n g l y ,  geo log i ca l  cond i t i ons  i s  one 
of t h e  s t a t i s t i c s  c o l l e c t e d  by t h e  Po les  i n  t h e i r  s tudy.  



Plann ing  f o r  P lann ing  

T h i s  d i s c u s s i o n  developed from t h e  s u g g e s t i o n  made a t  t h e  
end o f  George M i t c h e l l ' s  p r e s e n t a t i o n .  I t  was cons ide red  a  major  
t o p i c  f o r  f u t u r e  c o n s i d e r a t i o n ,  b r i n g i n g  t o g e t h e r  b o t h  i n s t i t u -  
t i o n a l  and e n g i n e e r i n g  a s p e c t s ,  b u t  i n  t h e  absence o f  a  f u l l  p re -  
p a r a t o r y  paper  t h e  d i s c u s s i o n  was i n e v i t a b l y  r a t h e r  f ragmented.  
Equa l l y  t h e r e  was a  good d e a l  o f  expe r i ence  a v a i l a b l e ,  and t h i s  
could e n s u r e  t h a t  a  workshop on t h e  t o p i c  would p r o v i d e  a  u s e f u l  
i n f o rma t i on  exchange. 

Some o f  t h e  t o p i c s  proposed concerned t h e  problems o f  i n f o r -  
mat ion c o l l e c t i o n ,  i n f o rma t i on  s t o r a g e  and r e t r i e v a l ,  and d a t a  
bank d e f i n i t i o n .  A s  a n  example, d u r i n g  t h e  p l ann ing  p r o c e s s  one 
might d i s c o v e r  he needs some p i e c e  o f  min ing d a t a .  How do you 
e v a l u a t e  i t ?  How do you make maximum u s e  o f  i t ?  Fur thermore,  
t h e  d a t a  you see r e p r e s e n t s  some average  d a t a  o f  t h e  p a s t .  How 
do  you upda te  i t ?  How do you t r ans fo rm  it i n t o  r e l i a b l e  v a r i a b l e s  
f o r  p l ann ing  t h e  f u t u r e ?  The FRG and Poland have done some work 
i n  t h i s  a r e a  and w i l l  r e p o r t  on t h e i r  e f f o r t s  a t  o u r  nex t  meet ing.  

A s  was po in ted  o u t  by t h e  p a r t i c i p a n t s ,  t h e r e  is a n  impo r tan t  
l i n k  between t h e  i n fo rma t i on  sys tem and t h e  management o rgan i za -  
t i o n .  Thus t h e r e  must ,  o f  n e c e s s i t y ,  be an  o v e r l a p  between t h i s  
p roposa l  and t h e  p rev ious  one. Th i s  i s ,  o f  c o u r s e ,  n o t  s u r p r i s i n g  
s i n c e  when one t a k e s  a  systems a n a l y s i s  view of  a  problem, t h e  
i n te rdependenc ies  and i n t e r r e l a t i o n s  a r e  what make t h e  problem 
what it is.  

Another t o p i c  conce rns  t h e  p r e d i c t i o n  o f  l i k e l y  t e c h n o l o g i c a l  
e f f e c t s  on p r o d u c t i v i t y ,  machine per formance and recove ry  f a c t o r s .  
Again t h i s  r a i s e s  q u e s t i o n s  o f  what i s  t h e  b e s t  way o f  i n t r o d u c i n g  
innova t ion .  Al though t h i s  i s  n o t  i n  t h e  d i r e c t i o n  t h a t  IIASA's 
p l ann ing  t o  t a k e  i n  t h e i r  r e s e a r c h  on i n n o v a t i o n ,  it i s  c l o s e  t o  
it. Thus a  l i n k  cou ld  be formed t o  IIASA's r e s e a r c h .  I n  t h i s  
p r o p o s a l ,  t h i s  l i n k  would be t h e  o n l y  a r e a  o f  r e s e a r c h  f o r  IIASA. ' !  

IIASA's main i n p u t  would b e  t o  s t r u c t u r e  t h e  problem and t hen  o r -  . 
gan i ze  t h e  workshop. Some c a r e f u l  a n a l y s i s  must b e  done on how 
t o  s p l i t  t h e  problem up and t h e n  r e l a t e  each p i e c e  t o  t h e  o t h e r .  

Envi ronmental  Goa ls  

The main t h r u s t  of t h i s  e f f o r t  w i l l  be t o  per form c a s e  s t u d -  
ies  aimed a t  answer ing t h e  f o l l ow ing  q u e s t i o n :  g i v e n  t h a t  c e r t a i n  
env i ronmenta l  consequences can o c c u r  w i t h  c o a l ,  what s t r a t e g i e s  
o r  o p t i o n s  a r e  a v a i l a b l e  t o  us?  These s t r a t e g i e s  i n c l u d e  bo th  
t e c h n o l o g i c a l  o p t i o n s  and t h e  op t ima l  u s e  o f  c o a l  w h i l e  s t i l l  
s a t i s f y i n g  c e r t a i n  env i ronmenta l  c r i t e r i a .  The impo r tan t  p o i n t  
i s  t h a t  one must l ook  a t  t h e  m i t i g a t i n g  consequences.  The use fu l -  
n e s s  o f  t h i s  work w i l l  be t o  g i v e  t o  t h e  c o a l  i n d u s t r y  some i n d i -  
c a t i o n  a s  t o  t h e  v i a b i l i t y  o f  c o a l  demand growth and shou ld  a l s o  
c o n t r i b u t e  toward b e t t e r  d e f i n i n g  t h e  env i ronmenta l  i s s u e s .  

~t was s t a t e d  t h a t  a  workshop on t h e  above might  n o t  draw 
t h e  same p a r t i c i p a n t s  a s  t o p i c s  I and 11. However, t h e r e  i s  ob- 
v i o u s l y  a  r e l a t i o n s h i p  between t h e  t o p i c s .  A lso ,  REN (Resources 



and Environment, an a r e a  i n  IIASA) was p lann ing  on h o l d i n g  such 
a workshop n e a r  t h e  end o f  t h e  y e a r .  S ince  many o f  t h e  p a r t i c i -  
p a n t s  a t  t h i s  meet ing  showed a n  i n t e r e s t ,  it was though t  t o  be 
wor thwhi le  t o  make t h e  two m e e t i n g s  a d j a c e n t  s o  t h a t  t h o s e  i n t e r -  
e s t e d  cou ld  a t t e n d  bo th .  A s  a n  example o f  t h e  i n t e r e s t ,  t h e  UK 
s a i d  t hey  w e r e  w i l l i n g  t o  c o n t r i b u t e  a c a s e  s t u d y  and Po land s a i d  
t hey  w e r e  w i l l i n g  t o  have t h e i r  c u r r e n t  methodology compared t o  
REN's. 

Al though t h i s  work i s  p a r t  o f  t h e  c o a l  p r o j e c t  and t h u s  
under t h e  d i r e c t i o n  o f  M r .  Ro l fe  Tomlinson, t h e  major  impetus and 
r e s e a r c h  w i l l  come from REN. M r .  Tomlinson w i l l  o n l y  h e l p  i n  co- 
o r d i n a t i n g  t h e  a c t i v i t i e s .  A s  p a r t  o f  t h a t  r e s p o n s i b i l i t y ,  w e  
a r e  e n c l o s i n g  a copy o f  a d r a f t  p roposa l  f rom REN which g i v e s  
more d e t a i l  t o  t h i s  t o p i c .  I t  i s  Attachment  E. Those wish ing t o  
comment on t h i s  document may c o n t a c t  D r .  Vorontsov d i r e c t l y .  

WHERE DO WE GO FROM HERE 

I t  was env isaged  t h a t  t h e  n e x t  meet ing  would be h e l d  i n  a 
p a r t i c i p a t i n g  coun t r y  a t  t h e  beg inn ing  o f  November. Poland agreed  
t o  e x p l o r e  t h e  p o s s i b i l i t y  o f  t h e  meet ing  be ing  h e l d  i n  Katowice. 
The main t o p i c s  f o r  d i s c u s s i o n  would be 'Management and Organiza-  
t i o n ' ,  'P l ann ing  f o r  P lann ing '  and 'Envi ronmental  I s s u e s ' .  A l -  
though t h e  env i ronmenta l  r e g i o n a l  s t u d y  might  a t t r a c t  a subs tan-  
t i a l l y  d i f f e r e n t  group o f  a t t e n d e e s  t h a n  t h e  o t h e r  t o p i c s ,  it was 
f e l t  t h a t  t h e r e  w e r e  advan tages  i n  keeping a l l  t h e  t o p i c s  t o g e t h e r .  
The purpose o f  t h a t  meet ing  w i l l  be  t o  exchange i n fo rma t i on  on 
t h e  s e l e c t e d  t o p i c s ,  and t o  p l a n  some f u t u r e  r e s e a r c h .  I n  o r d e r  
t o  do t h i s  e f f e c t i v e l y ,  pape rs  concerned b o t h  w i t h  p a s t  r e s u l t s  
and f u t u r e  r e s e a r c h  shou ld  be a v a i l a b l e  f o r  examina t ion  i n  advance 
o f  t h e  meet ing.  IIASA w i l l  be i n  c o n t a c t  w i t h  a l l  p a r t i c i p a n t  
c o u n t r i e s  du r i ng  t h e  summer t o  ensu re  t h i s .  I n  p a r t i c u l a r ,  a  
number o f  i n f o rma l  meet ings  w i l l  t a k e  p l a c e  a t  IIASA i n  J u l y  t o  
p r e p a r e  d e t a i l e d  p l a n s  and d r a f t  some o f  t h e  pape rs .  

W e  a r e  anx ious  t h a t  t h e  pape rs  p resen ted  shou ld  be a s  con- 
cise and f a c t u a l  a s  p o s s i b l e  ( t h e  problems o f  t r a n s l a t i o n  must 
always be remembered). 

Papers  a r e  welcomed on  t h e  fo l l ow ing  t o p i c s :  

-- Management and Organ i za t i on  
-- Plann ing  f o r  P lann ing  
-- Other  r e l e v a n t  t o p i c s  l i s t e d  i n  t h e  Appendix of  

Attachment A. 

I n  each c a s e  it would be  h e l p f u l  t o  have 

-- Sta tements  o f  p r e s e n t  p rocedures  
-- Evidence on  which t h e s e  a r e  based ,  o r  expe r i ences  o f  

t h e i r  e f f e c t i v e n e s s  -- Sta tements  o f  r e c e n t  o r  on-going r e s e a r c h .  

Th i s  work w i l l  be  coo rd ina ted  a t  IIASA by J a c k  Eddington,  i n  c l o s e  
coope ra t i on  w i t h  J a n  Stachowicz (Po land ) .  



At tachment  A 

COAL-ISSUES FOR THE EIGHTIES 

A p r o p o s e d  i n t e r n a t i o n a l  c o o p e r a t i v e  s t u d y  
t o  a s s i s t  t h e  c o a l  i n d u s t r y .  
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I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys tems A n a l y s i s  
S c h l o s s  Laxenburg ,  A u s t r i a  



COAL-ISSUES FOR THE EIGHTIES 

An I n t e r n a t i o n a l  Cooperat ive  Study 

t o  A s s i s t  t h e  Coal I n d u s t r y  

A l m o s t  eve ry  major  s t u d y  o f  energy  demand s u g g e s t s  t h a t  

sometime between 1985-2010 t h e r e  w i l l  be a  sudden upsurge i n  c o a l  

demand on a  world-wide b a s i s .  T h i s  w i l l  be caused by a  l e v e l i n g  

o f f  o f  l i q u i d  f u e l  supp ly  combined w i t h  i n c r e a s i n g  energy  demand. 

Th i s  i n c r e a s e  i n  c o a l  demand i s  l i k e l y  t o  o c c u r  o v e r  a  s h o r t e r  

pe r i od  o f  t i m e  t h a n  t h e  indust . ry  would normal ly  b e  a b l e  t o  re- 

spond t o ;  and t h i s  response  t ime ,  due t o  l e g i s l a t i v e  and t e c h n i c a l  

f a c t o r s ,  i s  becoming l onge r .  Moreover, t h e  u n c e r t a i n t i e s  under- 

l y i n g  t h e  major  i nves tment  d e c i s i o n s  t h a t  w i l l  have t o  be made i n  

t h e  '80s  a r e  becoming l a r g e r .  L e g i s l a t i v e  change,  t e c h n o l o g i c a l  

development,  t h e  a v a i l a b i l i t y  o f  manpower w i t h  t h e  r i g h t  s k i l l s - -  

a l l  t h e s e  w i l l  combine t o  make t h e  major  i nves tment  and p lann ing  

d e c i s i o n s  more d i f f i c u l t  and complex t h a n  e v e r  b e f o r e .  A l l  pos- 

s i b l e  means o f  reduc ing  and unders tand ing  t h a t  complex i ty  must be 

exp lo red .  

A number o f  major  s t u d i e s  have been under taken d i r e c t e d  t o -  

wards a  c l a r i f i c a t i o n  o f  t h e  background i s s u e s .  Examples a r e  t o  

be found i n  t h e  Energy program a t  IIASA, and i n  t h e  work o f  

P r o f e s s o r  C a r r o l l  Wilson a t  MIT, f i r s t  th rough  h is  Workshop on 

A l t e r n a t i v e  Energy S t r a t e g i e s  and t h e n  th rough  t h e  c u r r e n t  World 

Coal Study.  These s t u d i e s  a r e  o f  c r u c i a l  impor tance i n  i d e n t i f y -  

i n g  t h e  i ssues- -bu t  when t h e  i s s u e s  have been i d e n t i f i e d  t h e  

d e c i s i o n s  s t i l l  have t o  be made. I t  i s  towards t h o s e  d e c i s i o n s  

t h a t  f u t u r e  c o o p e r a t i v e  r e s e a r c h  programs need t o  be d i r e c t e d .  

T h i s  memorandum proposes  a  c o l l a b o r a t i v e  r e s e a r c h  v e n t u r e  t o  

be c e n t e r e d  a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems 

Ana l ys i s  w i t h  t h e  p a r t i c i p a t i o n  o f  c o a l  companies, u n i v e r s i t i e s ,  

and governments from many n a t i o n s .  I ts purpose w i l l  be t o  p rov ide  



a s s i s t a n c e  t o  t h o s e  i n  many c o u n t r i e s  who w i l l  be f a c i n g  t h e  

major  q u e s t i o n s  o f  p o l i c y  and investment  i n  t h e  c o a l  i n d u s t r y  

from 1980 onwards--ques t i o n s  such a s  : 

- What i s  t h e  l i k e l y  impact o f  d i f f e r e n t  env i ronmenta l  

p o l i c i e s  on c o a l  p roduc t ion  and use? 

- How can t h e  p lann ing  process-- f rom e x p l o r a t i o n  t o  pro-  

duct ion--be sped up? 

- How i s  t h e  ' b e s t '  s i z e  o f  o p e r a t i o n  f o r  a new mine o r  

complex determined? 
Y 

- How much shou ld  be p a i d  f o r  f l e x i b i l i t y  i n  o p e r a t i o n  

and supp ly?  

- How a r e  a l t e r n a t i v e  techno logy o p t i o n s  t o  be e v a l u a t e d ?  

The i n t e n t i o n  o f  such  a s t u d y  would be t o  rev iew t h e  c r i t i c a l  

a r e a s  o f  d e c i s i o n  making f a c i n g  t h e  i n d u s t r y  i n  t h e  n e x t  t e n  

y e a r s ,  t o  i d e n t i f y  methods a l r e a d y  a v a i l a b l e  t o  a s s i s t  i n  t h e i r  

s o l u t i o n ,  and t o  engage i n  necessa ry  f u r t h e r  r e s e a r c h  on a c o l -  

l a b o r a t i v e  b a s i s  towards c l o s i n g  some o f  t h e  major  gaps t h a t  a r e  

found. 

Such r e s e a r c h  canno t  be done i n  i s o l a t i o n  w i t h i n  a un ive r -  

s i t y  o r  a r e s e a r c h  i n s t i t u t e .  I t  has  t o . b e  done by,  o r  w i t h  t h e  

c l o s e  involvement  o f ,  t h e  i n d u s t r y  i t s e l f .  The problems a r e  n o t  

unique t o  any one company o r  country-- they a r e  common t o  a l l .  

Indeed,  many g roups  i n  d i f f e r e n t  c o u n t r i e s  a r e  a l r e a d y  working 

on them. U n f o r t u n a t e l y ,  however, t h e r e  i s  n o t  i n  t h i s  a r e a  o f  

p lann ing  and o r g a n i z a t i o n  t h e  same exchange o f  i d e a s  and coopera-  

t i o n  t h a t  e x i s t s  i n  t h e  t e c h n i c a l  f i e l d ,  d e s p i t e  t h e  f a c t  t h a t  

t h e  advan tages  t o  be o b t a i n e d  a r e  a t  l e a s t  a s  g r e a t .  The exchange 

o f  i d e a s ,  t h e  avo idance  o f  d u p l i c a t i o n ,  t h e  common i d e n t i f i c a t i o n  

o f  p o l i c y  i s s u e s - - a l l  o f  t h e s e  make a c o o r d i n a t e d  program a sound 

p r o p o s i t i o n ,  p rov ided  o f  cou rse  i t  i s  c a r e f u l l y  d i r e c t e d  towards 

p r a c t i c a l  a p p l i c a t i o n .  



The Role o f  Systems Ana lys is  

Many names have been g iven  t o  t h e  k ind  o f  r e s e a r c h  t h a t  l e a d s  

t o  guidance on p r a c t i c a l  p lann ing  and p o l i c y  i s s u e s  f a c i n g  t h e  

c o a l  i n d u s t r y  i n  t h e  '80s.  W e  d e s c r i b e  it a s  sys tems a n a l y s i s .  

I t  i n vo l ves  look ing  a t  t h e  problem whole, c u t t i n g  a c r o s s  t r a d i -  

t i o n a l  boundar ies  o f  p r o f e s s i o n  and d i s c i p l i n e ,  and above a l l  

exp ress ing  r e s u l t s  i n  such a  way t h a t  t h e  a n a l y s i s  can  be q u i c k l y  

repea ted  a s  new i n fo rma t i on  comes i n .  Th i s  can e n a b l e  d e c i s i o n  

makers t o  respond t o  sudden unexpected changes w i t h  r a p i d i t y .  I t  

is a l s o  a  complement, indeed a  necessary  complement, t o  t h e  gen- 

e r a l  background s t u d i e s  a l r e a d y  done o r  i n  p r o g r e s s ,  s i n c e  it i s  

d i r e c t e d  towards t h e  r e a l  d e c i s i o n  making p rocedures .  The systems 

a n a l y s t  h e l p s  by c l a r i f y i n g  i s s u e s ,  comparing a l t e r n a t i v e s  and 

q u a n t i f y i n g  outcomes; he does n o t  t e l l  t h e  d e c i s i o n  maker what t o  

do- - that  i s  n e i t h e r  p o s s i b l e  n o r  d e s i r a b l e .  

The I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems Ana lys is  

IIASA i s  t h e  on l y  i n t e r n a t i o n a l  i n s t i t u t e  s p e c i f i c a l l y  de- 

vo ted  t o  systems a n a l y s i s  and i t s  a p p l i c a t i o n .  For  f i v e  y e a r s  

it has  been under tak ing  a  major  program i n t o  Energy Systems, b u t  

i t s  f i e l d s  o f  concern a l s o  i n c l u d e  Food and A g r i c u l t u r e ,  Resources 

and Environment, and Human Se t t l emen ts .  C e n t r a l  t o  t h i s  proposed 

s tudy  would be t h e  work o f  t h e  I n s t i t u t e ' s  Management and Tech- 

nology Area. Th i s  Area i s  concerned d i r e c t l y  w i t h  problems a r i s -  

i n g  i n  o r g a n i z a t i o n s  and is  l e d  by someone w i t h  2 5  y e a r s  e x p e r i -  

ence i n  t h e  c o a l  i n d u s t r y  i n  t h e  United Kingdom. 

The advantages t h a t  IIASA would b r i n g  t o  t h i s  s tudy  a r i s e  

from: 

1 .  I ts  i n t e r n a t i o n a l  c h a r a c t e r ,  w i t h  s t a f f  drawn from more 

t h a n  1 7  c o u n t r i e s  and w i t h  suppo r t  a t  t h e  h i g h e s t  sci- 

e n t i f i c  l e v e l  f o r  i t s  work. 

2 .  I ts  unique p o s i t i o n  a s  a  c e n t e r  o f  e x p e r t i s e  i n  systems 

a n a l y s i s .  



IIASA i s  i nvo lved  i n  many a p p l i c a t i o n s ,  bu t  t h e  r o l e  t h a t  

it p l a y s  is determined by c e r t a i n  c o n s t r a i n t s .  I n  t h e  f i r s t  

p l a c e ,  it canno t  p l ay  a  d i r e c t  c o n s u l t i n g  r o l e  t o  i n d i v i d u a l  i n -  

d u s t r i e s ,  p a r t l y  because o f  t h e  problems o f  geog raph i ca l  d i s t a n c e  

and p a r t l y  because of  t h e  way i n  which i t s  s t a f f  a r e  r e c r u i t e d .  

A second c o n s t r a i n t  l i e s  i n  i t s  funding--1IASA s imply  does n o t  

have t h e  r e s o u r c e s  t o  mount on i t s  own accoun t  t h e  r e s e a r c h  e f -  

f o r t  t h a t  a  s t u d y  such a s  t h i s  r e q u i r e s .  Even i f  i t  cou ld ,  t h e  

work would n o t  be p a r t i c u l a r l y  e f f e c t i v e  s i n c e  such r e s e a r c h ,  i f  

it i s  t o  be a p p l i e d ,  needs t o  be c a r r i e d  o u t  i n  c l o s e  coope ra t i on  

w i t h  management. i n  t h e  c o a l  i n d u s t r y .  I n  any c a s e ,  IIASA cou ld  

o n l y  t a c k l e  it by r e c r u i t i n g  a  team o f  peop le  who w e r e  exper ienced  

i n  t h e  i n d u s t r y .  S i n c e  most o f  t h e  companies w i l l  be t a c k l i n g  

t h e s e  problems on t h e i r  own b e h a l f ,  it makes b e t t e r  s e n s e  f o r  them 

t o  con t i nue  t h i s  work and,  i f  necessa ry ,  expand it. On t h e  o t h e r  

hand, i f  s u i t a b l e  s t a f f  a r e  n o t  a v a i l a b l e ,  t hen  a  p a r t i c u l a r  o r -  

g a n i z a t i o n  cou ld  f i n d  it d e s i r a b l e  t o  p rov ide  funds s o  t h a t  ap- 

p r o p r i a t e  s t a f f  cou ld  be r e c r u i t e d  t o  IIASA. 

To summarize, IIASA i s  i d e a l l y  s u i t e d  t o  be a  c e n t e r  f o r  co- 

o p e r a t i v e  r e s e a r c h ;  i t  can a i d  i n  i d e n t i f y i n g  t h e  s t a t e  o f  t h e  

a r t ,  a c t  a s  a  meet ing  p l a c e  f o r  d i s c u s s i o n  o f  ongoing r e s e a r c h ,  

p rov ide  s p e c i f i c  e x p e r t i s e ,  c o o r d i n a t e  and i d e n t i f y  r e s e a r c h ,  and 

under take i n d i v i d u a l  r e s e a r c h  p r o j e c t s .  

The F i r s t  S t e p  

A f i r s t  meet ing  o f  t e c h n i c a l  e x p e r t s  took  p l a c e  i n  October 

1978 t o  i d e n t i f y  t h e  main i s s u e s  t h a t  such a  c o o p e r a t i v e  program 

shou ld  s t u d y ,  and t h e s e  a r e  d i s c u s s e d  i n  t h e  Appendix. C l e a r l y  

a l l  t h e  problems l i s t e d  would c o n s t i t u t e  a l t o g e t h e r  t o o  l a r g e  a  

program t o  t a c k l e  a t  one t i m e ,  and t h u s  t h e  f i r s t  s t e p  i n  launch-  

i n g  t h e  p r o j e c t  i s  t o  d e c i d e  which i t e m s  have g e n e r a l  suppo r t  a s  

t o p i c s  o f  r e s e a r c h .  W e  propose t h e r e f o r e  t o  ho ld  a  working m e e t -  

i n g  a t  IIASA from March 27-30, 1979, a t  which t i m e  t h e s e  i s s u e s  

can be d i s c u s s e d  and a  p l a n  developed.  W e  a r e  t h i n k i n g  o f  spend- 

i n g  h a l f  a  day on each o f  t h e  f i v e  main t o p i c s :  E x p l o r a t i o n ,  Mine 

P lann ing  and Organ i za t i on ,  Ope ra t i ons ,  Distribution/Utilization, 



and Corpora te  Problems. I t  would save  t i m e  and h e l p  p r e p a r a t i o n s  

i f  w e  cou ld  have a  b r i e f  s ta temen t  from t h o s e  a t t e n d i n g ,  s t a t i n g  

what work has  been done i n  each o f  t h e s e  a r e a s  and what i n t e r e s t  

t h e r e  i s  i n  t h e  problem. On t h e  f i n a l  day,  w e  would t r y  t o  p u l l  

a l l  t h i s  t o g e t h e r  i n  a  conce r ted  r e s e a r c h  p l a n .  

A t  p r e s e n t  w e  env i sage  t h a t  such a  p lan  might  i nvo l ve  e f f o r t  

on t h e  p a r t  o f  t h e  coope ra t i ng  o r g a n i z a t i o n  o f  abou t  one man, 

e i t h e r  d i r e c t l y  th rough in-house r e s e a r c h ,  o r  by fund ing s i m i l a r  

work he re  a t  IIASA. Two g e n e r a l  approaches might be adopted.  W e  

might i d e n t i f y  major  p r o j e c t s  f o r  s tudy  ove r  a  p e r i o d ,  o r  s imply 

p l a n  t o  ho ld  con fe rences  on each o f  t h e  main t o p i c s  i n  t u r n  on,  

s a y ,  an  annual  b a s i s .  

Wh i l s t  w e  would n o t  n e c e s s a r i l y  a s k  f o r  a  f i n a l  commitment 

on t h e  p a r t  o f  i n d i v i d u a l  r e p r e s e n t a t i v e s  a t  t h e  end o f  t h e  work- 

i n g  meet ing,  w e  hope t h a t  t hey  may be a b l e  t o  g i v e  a  f i r m  i n d i c a -  

t i o n  o f  t h e  p a r t  t h a t  t hey  might p l ay .  W e  cannot  stress t o o  

s t r o n g l y  t h a t  an  e s s e n t i a l  p a r t  o f  t h i s  p r o j e c t  i s  t h e  invo lve -  

ment o f  i n t e r e s t e d ,  knowledgeable p a r t i e s .  W e  know t h i s  p r o j e c t  

would no t  b e n e f i t  from a n  " i v o r y  tower"  approach. I f  it i s  t o  

succeed,  a  wide spectrum o f  t h o s e  w i t h  a  s t a k e  i n  t h e  f u t u r e  o f  

c o a l  must be invo lved.  

Ouer ies  

Any q u e s t i o n s  o r  comments on t h i s  p roposa l  shou ld  be addressed 

t o  Rol fe  Tomlinson, Leader ,  Management and Technology Area,  IIASA, 

Sch loss  Laxenburg, A u s t r i a .  



APPENDIX 

A REVIEW OF RESEARCH REQUIREMENTS* 

Genera l  S t r u c t u r e  

The g e n e r a l  p l ann ing  and o r g a n i z a t i o n a l  p rocess  o f  Coal In -  

d u s t r i e s  can be s i m p l i f i e d  f o r  t h e  purpose o f  ou r  d i s c u s s i o n  t o  

f i v e  groups:  

( a )  Exp lo ra t i on  and Coal  C h a r a c t e r i z a t i o n  

( b )  Mine P lann ing and Organ i za t i on  Problems 

(c)  Ope ra t i ons  P lann ing  and Produc t ion  

( d )  D i s t r i b u t i o n  and U t i l i z a t i o n  

(e)  Co rpo ra te  requ i remen ts ,  mos t l y  concerned w i t h  e x t e r n a l i -  

t ies .  

Schema t i ca l l y  t h i s  cou ld  be d e s c r i b e d  a s  shown below: 

I t  w i l l  be seen  t h a t  t h e  groups o f  problems canno t  be k e p t  

t o t a l l y  d i s t i n c t ,  and t h a t  t h e r e  i s  some feedback between groups 

th rough  t i m e .  

(e l  
Corporate  Requirements 

( E x t e r n a l i t i e s ,  Environmental  and I n s t i t u t i o n a l )  

The e x t e n t  t o  which u t i l i z a t i o n  may change o v e r  t i m e  w i l l  

a f f e c t  t h e  robus tness  of d e c i s i o n s  i n  t h e  f i r s t  two s t a g e s ,  i n -  

( a )  

Exp lo ra t i on  and 
C h a r a c t e r i z a t i o n  

dependent  o f  whether  u t i l i z a t i o n  changes due t o  market  f o r c e s  ( a s  

* D r a f t  based on t h e  r e p o r t  o f  an i n t e r n a t i o n a l  group o f  e x p e r t s  
meet ing a t  IIASA i n  t h e  p e r i o d  October 16-27, 1978. 

"Demand" Driven 

* 
( b )  

Mine P lann ing  
f and Organ iza t ion  

Problems 
--) 

(c) 
Opera t ions  

P lann ing  and 
Product ion 

I 

I 

I 

( d )  

D i s t r i b u t i o n  
U t i l i z a t i o n  



i s  p o s s i b l e  i n  Western c o u n t r i e s )  o r  government p lann ing  ( a s  i s  

p o s s i b l e  i n  bo th  Western and S o c i a l i s t  c o u n t r i e s ) .  U t i l i z a t i o n  

f a c t o r s  w i l l  a l s o  i n f l u e n c e  economy o f  s c a l e  c o n s i d e r a t i o n s  i n  

t h e  second s t a g e ,  and changes i n  u t i l i z a t i o n  may l e a d  t o  i n f l e x -  

i b i l i t i e s  o f  s c a l e .  P r e s s u r e s  t o  d e c e n t r a l i z e  elect r ic  u t i l i t i e s  

and d i f f e r e n t  t echno log ies  o f  power gene ra t i on  a r e  examples t h a t  

could be quoted he re .  

The r e s e a r c h  requ i rements  of each group w i l l  be cons idered  

s e p a r a t e l y .  

( a )  Exp lo ra t ion  and Coal C h a r a c t e r i z a t i o n  

The o i l  c r is is  of 1973 gave new impetus t o  e x p l o r a t i o n  f o r ,  

and c h a r a c t e r i z a t i o n  o f ,  c o a l  r e s e r v e s .  Th i s  l e d  t o  a  number o f  

new phys i ca l  t e c h n o l o g i e s ,  some adapted from o i l  i n d u s t r y  prac-  

t i c e .  Th is  was coupled w i t h  a  g r e a t e r  degree  o f  involvement by 

systems a n a l y s t s  i n  t h e  e v a l u a t i o n  o f  u n c e r t a i n t y  a s s o c i a t e d  w i th  

t h e s e  methods, and t h e  economic t r a d e - o f f s  between c o s t  and know- 

, ledge.  One example o f  t h e  former w a s  seismic survey ing  where 

techn iques  a p p l i c a b l e  t o  c o a l  e x p l o r a t i o n  w e r e  adapted from t h e  

o i l  i n d u s t r y .  A s  w i t h  any new technology,  t h e r e  i s  u n c e r t a i n t y  

a s  t o  i t s  a p p l i c a b i l i t y  i n  s p e c i f i c  s i t u a t i o n s .  C e r t a i n l y  t h e  

expense o f  seismic surveys ,  and i n  g e n e r a l ,  t h e  c o s t  f o r  any new 

in format ion can on l y  be j u s t i f i e d  i f  t h e  in fo rmat ion  ga ined l e a d s  

t o  reduced mining c o s t s  o r  i nc reased  v a l u e  o f  o u t p u t .  

Whether o r  n o t  such a  pay-off i s  t o  be expected can  on l y  be 

i n v e s t i g a t e d  i n  t h e  c o n t e x t  o f  where t h e  in fo rmat ion  i s  most use- 

f u l ,  and t h u s  where q u i t e  d i f f e r e n t  e x t e r n a l  c o n s t r a i n t s  may a c t .  

I f  t h e  in fo rmat ion  w i l l  reduce mining c o s t s ,  t hen  i ts  v a l u e  must 

be i n v e s t i g a t e d  i n  t h e  c o n t e x t  o f  mine p lann ing  and s t r a t e g y .  

Within e x i s t i n g  mine complexes, such f u r t h e r  e x p l o r a t i o n  d a t a  can 

be used as i n p u t  t o  s i m u l a t i o n  o r  o p e r a t i o n a l  gaming methods w i th  

t h e  mine management o r  p lanne rs .  However, w i t h  complete ly  new 

mines, methods a p p r o p r i a t e  t o  an e x i s t i n g  o p e r a t i o n a l  mine may 

n o t  be widely u s e f u l .  One p a r t i c u l a r  p o i n t  o f  concern i s  whether 

t h e  whole p rocess  o f  e x p l o r a t i o n  s t r a t e g y  and t h e  mechanisms f o r  

d a t a  e v a l u a t i o n  can be used t o  c o n t r a c t  t h e  t i m e  s c a l e  f o r  p lann ing  



a s  c u r r e n t l y  exper ienced .  I t  may be bo th  necessa ry  and p o s s i b l e  

t o  e f f e c t  a  g r e a t e r  l i n k a g e ,  us ing  s t a n d a r d i z e d  d a t a  banks,  be- 

tween t h e  e x p l o r a t i o n  and mine p lann ing  s t a g e s .  Have improvements 

i n  methods o f  d a t a  a n a l y s i s  i n c r e a s e d  t h e  r e l i a b i l i t y  a s s o c i a t e d  

w i t h  e x p l o r a t i o n  d a t a ,  and can t h e s e  improve u t i l i z a t i o n  a s s e s s -  

ment,  f o r  example? One problem t h a t  sys tems a n a l y s t s  have re- 

c e n t l y  been a t t e m p t i n g  t o  r e s o l v e  i s  t h e  l a r g e  degree  of d i s c r e p -  

ancy between what a r e  d e f i n e d  a s  r e s o u r c e s  and r e s e r v e s  i n  t h e  

major  c o a l  p roduc ing c o u n t r i e s .  Before  any s t a n d a r d i z e d  method- 

o l o g i e s  o f  l i n k i n g  e x p l o r a t i o n  p rocesses  t o  d e t a i l e d  mine p lann ing  

can occu r ,  such  d i f f e r e n c e s  must be  f u l l y  r eso l ved .  

P o s s i b l e  Research Top ics  

The s t a n d a r d i z a t i o n  and s y s t e m i z a t i o n  o f  wor ld c o a l  re- 

sou rces  and r e s e r v e s  t a k i n g  i n t o  accoun t  chang ing techno- 

l o g i e s  of  min ing on r e s e r v e s  assessment .  

The methods by which e x p l o r a t i o n  s t r a t e g y  i s  dec ided  and 

methods o f  d a t a  a n a l y s i s  deve loped.  

a The methods of e v a l u a t i n g  c o s t s  and b e n e f i t s  o f  i n c r e a s i n g  

c o a l  r e s e r v e  c h a r a c t e r i z a t i o n .  

The l i n k a g e s  between d a t a  r e q u i r e d  f o r  e x p l o r a t i o n  and 

mine p lann ing  i n  o r d e r  t o  s h o r t e n  t h e  t i m e s c a l e  o f  p lan-  

n i ng  and improve s t r a t e g y  development .  

( b )  Mine P lann ing  and Organ i za t i on  Problems 

The problems of g e o l o g i c a l  r i s k  and u n c e r t a i n t y  a s s o c i a t e d  

w i t h  c o a l  c h a r a c t e r i z a t i o n  st i l l  remain.  However, w i t h  comp le te ly  

new mines,  a d d i t i o n a l  d imensions t o  t h e  problem a r e  added when t h e  

l o c a t i o n  and t h e  r a t e  o f  o u t p u t  a r e  themselves f a c t o r s  t o  be de-  

c i ded .  The p roper  s i z e  o f  a  mine i s  a  f a c t o r  which i s  p a r t i c u l a r l y  

complex t o  a n a l y z e ,  r e l a t i n g  a s  it does t o  a l l  o t h e r  f a c t o r s .  

There seems t o  be no unanimi ty  of  v iew and indeed t h e r e  may be no 

a b s o l u t e  s o l u t i o n  o u t s i d e  o f  an  i n d i v i d u a l  c o n t e x t .  I n  a  v i r g i n  

a r e a ,  problems o f  i n t e r a c t i o n  w i t h  t h e  p h y s i c a l  env i ronment ,  prob- 

l e m s  o f  a t t r a c t i n g  and hous ing i n c r e a s i n g l y  s k i l l e d  manpower and 



problems o f  p rov id i ng  t r a n s p o r t  i n f r a s t r u c t u r e  w i l l  a l l  occur .  

The l a s t  f a c t o r  i s  one t h a t  w i l l  have a  d i r e c t  l i n k  t o  d e c i s i o n s  

on cho i ce  o f  u t i l i z a t i o n .  There w i l l  a l s o  be problems a s s o c i a t e d  

w i t h  t h e  t ime  hor i zon  o f  an inves tment  program. New mine p lann ing  

i n e v i t a b l y  d e a l s  w i t h  incomple te  i n fo rma t i on ,  p a r t i c u l a r l y  on  c o s t  

s t r u c t u r e s .  Thus, even more t h a n  i n  e x i s t i n g  mines,  t h e  p lann ing  

p rocess  must be a b l e  t o  cope w i t h  changes o f  e s t i m a t e .  Two pos- 

s i b l e  s o l u t i o n s  e x i s t ;  f i r s t ,  t h e  development of  models c o v e r i n g  

as wide a  da ta -base  as p o s s i b l e  s o  t h a t  changing assumpt ions can 

be r , ap id l y  r e f l e c t e d  i n  changing e s t i m a t e s ;  and second t h e  d e c i -  

s i o n  making must be o rgan i zed  s o  t h a t  o p t i o n s  can  be l e f t  open a s  

long as p o s s i b l e .  These two s o l u t i o n s  are complementary. However, 

t h e  d i f f e r i n g  framework o f  i n s t i t u t i o n a l  p r e s s u r e s  i n  v a r i o u s  

c o u n t r i e s  w i l l ,  t o  a  l a r g e  e x t e n t ,  de te rm ine  how p r a c t i c a l  t h e s e  

approaches might be.  There a r e  a l s o  d i s t i n c t  d i f f e r e n c e s  i n  t h e  

l e v e l s  o f  d e t a i l  such models t a k e  on .  Simple models which i n t e r -  

f a c e  w i t h  o t h e r  s t a g e s  and e x t e r n a l i t i e s  by f i x e d  assumpt ions a r e  

somewhat e a s i e r  t o  deve lop  and c o s t  less t o  r u n ,  i f  computer ized.  

However, much o f  t h e  dynamics o f  t h e  s i t u a t i o n  are omi t t ed .  Com- 

p l e x  and e l a b o r a t e  computer models,  which t a k e  i n  more o f  t h e  

dynamics of t h e  r e l a t i o n s h i p s  between o t h e r  s t a g e s ,  t a k e  l onge r  

t o  deve lop  and longer  t o  r un .  

There are a l s o  s u b s t a n t i a l  d i f f e r e n c e s  i n  t h e  l e v e l s  a t  which 

major  mine p l ann ing  i s  done i n  v a r i o u s  c o u n t r i e s ;  c e n t r a l i z e d  mine 

p lann ing  may be less s e n s i t i v e . t o  l o c a l i z e d  env i ronmenta l  and so- 

c i a l  p r e s s u r e s  whereas l o c a l i z e d  p l ann ing  may n o t  always g a i n  t h e  

b e n e f i t  from s t a n d a r d i z a t i o n  o f  e v a l u a t i o n  t echn iques  and t h e  b e s t  

d i f f u s i o n  o f  t e c h n o l o g i c a l  developments. 

The p lann ing  p r o c e s s  must obv ious ly  t a k e  i n t o  accoun t  t h e  

p o s s i b i l i t y  of  new t e c h n o l o g i c a l  developments and t h e  r i s k s  asso-  

c i a t e d  t h e r e w i t h .  We f e e l  t h a t  t h e  r e l a t i o n s h i p  o f  new e x t r a c t i o n  

t e c h n o l o g i e s  t o  t h e  mine p lann ing  p rocess  and t h e  sp read  of  com- 

p u t e r i z e d  c o n t r o l  techno logy w i t h i n  new and e x i s t i n g  mines may 

w e l l  have a  much g r e a t e r  impact over  t h e  n e x t  t e n  y e a r s  t h a n  any 

one f a c t o r  o v e r  t h e  l a s t  t e n  y e a r s .  These may a l s o  a f f e c t  t h e  

t ime ho r i zons  over  which new mines a r e  brought  t o  f r u i t i o n  and 



t h u s  t h e  r i s k s  a s s o c i a t e d  w i t h  i n d i v i d u a l  developments.  An i m -  

p o r t a n t  c o n s i d e r a t i o n  h e r e  is  t h e  r o l e  t h a t  sys tems a n a l y s i s  can 

and shou ld  p l a y  i n  a s s e s s i n g  techno logy development o p t i o n s .  T h i s  

a f f e c t s  r e s e a r c h  and development w i t h  l i k e l y  r e s u l t s  bo th  a t  t h e  

mine p lann ing  and o p e r a t i o n s  p l ann ing  s t a g e s .  The procedure  f o r  

e v a l u a t i n g  where b e s t  t o  p u t  r e s o u r c e s  f o r  r e s e a r c h  i s  n o t  a prob- 

l e m  unique t o  t h e  c o a l  i n d u s t r y ,  b u t  t h e  i n d u s t r y  c u r r e n t l y  may 

have g r e a t e r  need o f  it than  o t h e r s .  

The impact  of  computer developments h a s  been s u b s t a n t i a l  ove r  

t h e  l a s t  few y e a r s  i n  t h e  c o a l  i n d u s t r y ,  p a r t i c u l a r l y  i n  a s s i s t i n g  

t h e  b u i l d i n g  o f  l a r g e  d a t a  banks f o r  p l ann ing  purposes.  However, 

t h e  expe r i ences  o f  us i ng  t h e s e  i n  c o o r d i n a t e d  o r g a n i z a t i o n  and 

c o n t r o l  o f  mine p l ann ing  and management have p robab ly  been more 

mixed t han  i n  manu fac tu r ing  and p r o c e s s  i n d u s t r i e s .  The growth 

of m in i  and micro-computers,  p a r t ' i c u l a r l y  i n  underground env i ron -  

menta l  c o n t r o l ,  may change markedly t h e  way t h a t  managers under- 

s t and  how t h e y  can u s e  such techno logy i n  o t h e r  a s p e c t s  o f  t h e i r  

work. 

P o s s i b l e  Research Top ics  

The economy o f  s c a l e  a s  it r e l a t e s  t o  mine s i z e ;  i t s  re- 

l a t i o n s h i p  t o  t y p e  of  mine,  manpower s t r a t e g i e s  and chang- 

i n g  t e c h n o l o g i e s  o f  e x t r a c t i o n .  

The r e l a t i o n s h i p  of  s c a l e  t o  f l e x i b i l i t y  o f  o u t p u t  i nc lud -  

i n g  marg ina l  r e s e r v e s ,  and t h e  need t o  compress t i m e  

s c a l e s  o f  development once s t r a t e g y  has  been f i x e d .  

P rocedures  f o r  e v a l u a t i n g  techno logy development o p t i o n s ;  

RED s t r a t e g i e s  f o r  min ing r e s e a r c h .  

The r e l a t i v e  b e n e f i t s  i n  l a r g e  c o a l  i n d u s t r y  d a t a  b a s e s  

f o r  p l ann ing  purposes .  

The p rocedures  f o r  e v a l u a t i n g  o r g a n i z a t i o n  and management 

s t r a t e g i e s  i n  t h e  c o a l  min ing i n d u s t r y .  



( c )  Ope ra t i ons  P lann ing  and P roduc t i on  

T h i s  s t a g e  is  probab ly  t h e  one t h a t  h a s  t o  d a t e  r e c e i v e d  t h e  

most a t t e n t i o n  from sys tems a n a l y s t s .  T h i s  may be due as  much 

t o  t h e  f a c t  t h a t  e x t e r n a l  p r e s s u r e s  w i l l  be less h e r e  t h a n  i n  

o t h e r  s t a g e s  t h a n  t o  t h e  f a c t  t h a t  more sys tems a n a l y s i s  h a s  been 

t aken  because c e r t a i n  p r o c e s s e s  are i n h e r e n t l y  more s u s c e p t i b l e  

t o  model ing. Many model ing approaches have been under taken  and 

d e s c r i b e d  i n  t h e  l i t e r a t u r e  b o t h  f o r  open and deep mines.  These 

v a r y  from p roduc t i on  o p t i m i z i n g  models ( e . g . ,  t h e  Zimrnerman Coal 

Model and o t h e r s )  which w i l l  choose t h e  b e s t  min ing t echn ique  

g iven  seam t h i c k n e s s  and c o a l  c h a r a c t e r i s t i c s ,  t o  o p e r a t i o n a l  

gaming and s i m u l a t i o n  approaches  where a n a l y t i c a l  models are less 

a p p r o p r i a t e .  S u b s t a n t i a l  s u c c e s s  h a s  been ach ieved  i n  most com- 

p a n i e s  i n  model ing c o a l  c l e a r a n c e  problems a s s o c i a t e d  w i t h  

v a r i a b l e  p roduc t i on  rates and s h a f t  o r  d r i f t  c a p a c i t y .  The f a c t  

t h a t  t h e r e  have been s u b s t a n t i a l l y  d i f f e r e n t  approaches t o  es- 

s e n t i a l l y  s i m i l a r  problems o f  p roduc t i on  p l ann ing ,  a rgues  a good 

case f o r  a " s t a t e  o f  t h e  art' '. rev iew o f  t h e  v a r i o u s  model ing 

approaches.  

The use  o f  computers,  bo th  l a r g e  and min i /micro  sys tems,  is 

l i k e l y  t o  make a growing s u b s t a n t i a l  impact i n  t h i s  s t a g e  i n  t h e  

n e a r  f u t u r e .  The mon i to r ing  and c o n t r o l  o f  r o u t i n e  ( e . g . ,  under- 

ground envi ronment)  and comy~lex f u n c t i o n s  (e .g. , c o a l  c l e a r a n c e )  

w i t h  t h e  c o n s e q u e n t i a l  c r e a t i o n  o f  a f a r  more d e t a i l e d  mine i n -  

fo rmat ion  sys tem w i l l  have major  e f f e c t s  on  labour  p r o d u c t i v i t y  

and t h e  range o f  s k i l l s  r e q u i r e d .  

Al though d i r e c t  e x t e r n a l  p r e s s u r e s  may be less d u r i n g  t h i s  

s t a g e ,  t h e r e  are s t i l l  l i n k a g e s  t o  t h e  o t h e r  s t a g e s ;  one p a r t i c -  

u l a r  a r e a  o f  c u r r e n t  concern  i s  t h e  e x t e n t  t o  which changing pro-  

d u c t i o n  methods can i n  c e r t a i n  c i r cumstances  l e a v e  i n c r e a s i n g  

p r o p o r t i o n s  o f  proved r e s e r v e s  unex t rac ted  and t h u s  d im in i sh  t h e  

i n h e r e n t  v a l u e  o f  them. 

I n  deep mined o p e r a t i o n s  some r e c e n t  sys tems a n a l y s i s  work 

has shown i n t e r e s t i n g  b u t  i n c o n c l u s i v e  r e s u l t s  f rom a s t u d y  o f  

h i s t o r i c a l  c o a l  f a c e  p r o d u c t i v i t y  and i t s  r e l a t i o n s h i p  t o  f a c t o r s  



such  a s  c o a l  t y p e ,  dep th  and seam t h i c k n e s s .  T h i s  has  l e f t  a  

l a r g e  measure o f  p r o d u c t i v i t y  a t  p r e s e n t  unexp la ined by o t h e r  

f a c t o r s .  However, t h e r e  i s  l a r g e  scope f o r  t h e  poo l i ng  o f  models 

used f o r  t h e  d e t e r m i n a t i o n  o f  p r o d u c t i v i t y  and t h e r e f o r e  p r o f i t -  

a b i l i t y  under s u b s t a n t i a l l y  va ry i ng  c o n d i t i o n s .  

P o s s i b l e  Research Top ics  

A s t a t e  o f  t h e  a r t  rev iew o f  c u r r e n t  model ing approaches 

i n  c o a l  min ing o p e r a t i o n s  p l ann ing ,  i n c l u d i n g  bo th  pro-  

d u c t i o n  c o n t r o l  and p r o d u c t i v i t y  f o r e c a s t i n g .  

The impact  t h a t  changing computer techno logy ,  and i n  pa r -  

t i c u l a r  c o n t r o l  techno logy,  w i l l  have on a l l  a s p e c t s  o f  

mine p l ann ing  and o p e r a t i o n s .  

( d )  D i s t r i b u t i o n  and U t i l i z a t i o n  

A wide range  o f  o p t i o n s  a r e  p o s s i b l e  f o r  t h e  d i s t r i b u t i o n  

and u t i l i z a t i o n  o f  c o a l .  I n  a d d i t i o n  t o  be ing  a combust ion f u e l  

f o r  elect r ic  u t i l i t i e s  and f o r  p rov id i ng  p rocess  s team i n  indus-  

t r y ,  c o a l  i n  t h e  form o f  coke,  i s  a p rocess  requ i rement  f o r  steel  

making. Fur thermore,  l i q u i d  and gaseous f u e l s  marke ts  a r e  deve l -  

op ing f o r  c o a l  de r i ved  p roduc t s .  

Var ious i n t e r n a l  and  e x t e r n a l  f a c t o r s  w i l l  i n f l u e n c e  t h e  

market  f o r  c o a l  and i t s  u t i l i z a t i o n  p a t t e r n .  The success  o f  

techno logy RED, c o s t  o f  s p e c i f i c  t e c h n o l o g i e s ,  and comparat ive  

c o s t  o f  c o a l  v e r s u s  o i l  and g a s ,  a r e  examples o f  impor tan t  tech-  

n i c a l  and economic f a c t o r s .  Moreover, government p o l i c i e s  such 

a s  p r i c e  c o n t r o l s  can be o f  major  i n f l u e n c e  h e r e ;  a l s o  t h e  f ac -  

t o r s  de te rm in ing  u t i l i z a t i o n  may be q u i t e  d i f f e r e n t  between mar- 

k e t  and p lanned economies. Not ing t h i s  and because o f  t h e  em- 

p h a s i s  be ing p l aced  on u t i l i z a t i o n  by o t h e r  s t u d i e s ,  such a s  t h e  

MIT World Coal  S tudy ,  t h e  f ocus  h e r e  w i l l  be on unders tand ing  

u t i l i z a t i o n  t o  t h e  e x t e n t  t h a t  it i n f l u e n c e s  t h e  manager ia l  and 

t e c h n i c a l  a s p e c t s  o f  c o a l  p roduc t i on .  A s  a n  example, development 

o f  f l u i d i z e d  bed combust ion w i l l  i n f l u e n c e  mine p lann ing  and 

s t r a t e g y  by p e r m i t t i n g  h i g h e r  l e v e l s  of  h i gh  s u l f u r  c o a l  mining. 



P o s s i b l e  Research  T o p i c s  

The e f f e c t  o f  a l t e r n a t i v e  e n v i r o n m e n t a l  s t r a t e g i e s  on 

coal p r o d u c t i o n  and u s e .  

The e f f e c t  o f  c o a l  combust ion  a n d  c o n v e r s i o n  t e c h n o l o g y  

RED o n  coal p r o d u c t i o n .  

(e)  C o r p o r a t e  Requ i remen ts  

I n  some areas e x t e r n a l i t i e s  are h a v i n g  a n  i n c r e a s i n g  e f f e c t  

o n  b o t h  t h e  outcome and methods by which mine p l a n n i n g  and  strat- 

egy  are c a r r i e d  o u t .  Sys tems a n a l y s t s  are b e i n g  i n c r e a s i n g l y  em- 

p loyed  t o  c l a r i f y  t h e  c h a i n  o f  consequences  between t h o s e  respon-  

s i b l e  f o r  s e t t i n g  e n v i r o n m e n t a l  s t a n d a r d s ,  b e  t h e y  o n  p o l l u t i o n  

or  o t h e r  m a t t e r s ,  and  t h e  managers r e s p o n s i b l e  f o r  d e l i v e r i n g  t h e  

coal f o r  wha teve r  u s e .  I n  s o m e  c o u n t r i e s  t h e r e  i s  a n  i n c r e a s i n g  

f e e l i n g  t h a t  t h e  gaps  between l e g i s l a t o r s  and  p r o d u c e r s  are grow- 

i n g ,  and  t h a t  t h e  s y s t e m s  app roach  is  t h e  o n l y  way o f  e n s u r i n g  

that  d e c i s i o n s  are made w i t h  a b e t t e r  u n d e r s t a n d i n g  o f  t h e  o u t -  

comes. Some r e g u l a t o r y  l e g i s l a t i o n  h a s  p roved  b o t h  a s t i m u l u s  

and  c r e a t e d  u n c e r t a i n t y .  

S o c i a l  l e g i s l a t i o n  o n  h e a l t h  and  s a f e t y  i s  a n o t h e r  a r e a  n o t  

p e c u l i a r  t o  t h e  coal i n d u s t r y  where t h e  i m p a c t ,  p a r t i c u l a r l y  i n  

deep  m ines ,  w i l l  be  s i g n i f i c a n t .  The i n f l u e n c e  t h a t  t h i s  w i l l  

have on  t h e  t y p e  o f  manpower r e q u i r e d ,  and t h e  r e l a t i v e  l e v e l s  o f  

payment t o  o t h e r  i n d u s t r i e s ,  may make s i g n i f i c a n t  d i f f e r e n c e s  t o  

m a r g i n a l  i n v e s t m e n t  d e c i s i o n s .  

I t  may b e  h e l p f u l  t o  i t e m i z e  s o m e  o f  t h e  more i m p o r t a n t  ex- 

t e r n a l i t i e s  as t h e y  would a p p e a r  t o  t h e  coal i n d u s t r y :  

( a )  Genera l  e n v i r o n m e n t - - p o l l u t i o n  ( e m i s s i o n  and  v i s u a l ) ,  

l a n d  r e c l a m a t i o n ,  w a t e r  a v a i l a b i l i t y .  

( b )  S o c i a l  l e g i s l a t i o n .  

(c) Government p o l i c y  or  mandates .  

(d )  P u b l i c  o p i n i o n  and  image of i n d u s t r y ;  a t t r a c t i v e n e s s  t o  

manpower. 



(e)  E x i s t i n g  and changing s o c i a l  and economic i n f r a s t r u c t u r e s .  

( f )  Techno log ica l  changes i n  o t h e r  s e c t o r s .  

( g )  Risk .  

Not a l l  c o r p o r a t e  problems can be cons ide red  a s  e x t e r n a l i t i e s .  

C a p i t a l  l i m i t a t i o n s  may have a d r a s t i c  e f f e c t  on inves tment  p o l i c y  

a t  a mine, and t h e  i n t e g r a t i o n  o f  a whole range o f  company a c t i v i -  

t ies  w i l l  obv ious ly  be o f  major  impor tance.  However, t h e s e  a r e  

l i k e l y  t o  be  l o c a l  r a t h e r  t han  u n i v e r s a l  problems. 

P o s s i b l e  Research Top ics  

The e f f e c t  o f  a l t e r n a t i v e  env i ronmenta l  and s o c i a l  p o l i -  

cies on c o a l  p roduc t i on  and use.  

Corpora te  i n fo rma t i on  and c o n t r o l  sys tems,  w i t h  p a r t i c u l a r  

r e f e r e n c e  t o  modern developments i n  sma l l  s c a l e  computer 

system techno logy.  
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SCIENTIF IC  !?ESEA!iCH A C T I V I T I E S  
OF THE POLISH r l INI?IG INUUSTRY 

FROM 1916 TO '1985 

1, PROBLEMS CONNECTED W I T H  F U E L  AND ENERGY 
BALANCING AND W I T H  PROGRAMMING THE PROGRESS OF 
THE POLISH MINING INDUSTRY IN A 25 YEAR TIME 
HOR I ZON , 

2 ,  PROBLEMS I N C L U D I N G  THE T E C H N I C A L  PROGRESS I N  
TECHNOLOG I C A L  PROCESSES I N  MINES, PARTICULARLY 
I N  CONNECTION W I T H  M I N E R S  PROTECTION A G A I N S T  
HAZARDS 

3 ,  RESEARCH CONNECTED W I T H  MANAGEMENT ORGAN I Z A T  I O N  
AND M I N I N G  ECONOMICS, 

4, T E C H N I C A L  PROGRESS I N  M I N I N G  MACHINE CONSTRUCTION, 
INVESTMENT EXECUTION AND M I N I N G  CONSTRUCTION 
ASSEMBLY 8 

5, PROBLEMS CONNECTED WITH COAL U T I L I Z A T I O N  AND 
I T S  E F F E C T I V E  USUAGE, 

6, NATURAL ENVIRONMENT PROTECT ION, PARTICULARLY 
I N  THE U T I L I Z A T I O N  OF S O L I D  MINERALS, M I N E  
WASTE-MATERIALS, M I N E  WATER D I S P O S A L ,  



SYSTEM INTEGRATED ORGANIZED TECHNOLOGY - S I OT 

COMPONENTS O F  THE ECONOMIC SYSTEM 

SOFTWARE -- OF T H E  WHOLE CONCEPT) METHOD AND TECHNIQUE T H A T  FORM T H E  

TECHNOLOGICAL  ASPECT O F  WORK PROCESSES, 

HARDWARE -- O F  T H E  WHOLE T E C H N I C A L  FACTORS O F  T H E  WORK PROCESSES, 

ORGWARE -- OF THE ORGANIZATIONAL ASPECTS OF WORK P R O C E S S E S ~  THEIR 

FORMAL AND L E G A L  R E G U L A T I O N S J  O R G A N I Z A T I O N A L  ASPECTS OF  

MANAGEMENT AND I N F O R M A T I O N  SYSTEMS AND DEC I S ION-MAKERS 

Q U A L I F I C A T I O N S  A S  WELL  A S  T H E  O R G A N I Z A T I O N A L  C L I M A T E ,  



A BRIEF STATEMENT OF THE CURRENT STATE-OF-THE-ART OF 
CgrlPUTER MANAGEYEYT SYSTEMS IN THE !I11 ING INDUSTRY 

1, SYSTEMS OF COMPREHENSIVE EVALUATIONS FOR 

TECHNIQUE AND TECHNOLOGY 

2, B A S I C  ANALYTICAL  ACCOUNTING SYSTEMS 

3 ,  A GROUP OF S P E C I A L  SYSTEMS 

4 PRODUCT ION AND INVESTMENT SYSTEMS 

5, THE A U X I L I A R Y  A C T I V I T Y  PLANN I N G  SYSTEMS 



T H E S I S :  THE PUPPOSE AND METHODS OF PROPOSED RESEARCH 

and Ongoing 
Rela ted 
Research 
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THE COAL M I N  ING INDUSTRY I S  PARTICULARLY APPRCPRIATF. FOR 
PROGNOSTIC A?ID RETROSPECTI'IE RESEAECH 

T H I S  I S  ILLUSTRATED B Y :  

-- THE LONG HISTORY OF COAL M I N I N G  I N  VARIOUS CONDIT IONS 

-- THE D I F F E R E N T  ROLES OF THE COAL INDUSTRY I N  D I F F E R E N T  COUNTRIES 

-I THE D I F F E R E N T  C O N D I T I O N S  FORMING BOTH THE TECHNIQUE AND 

TECHNOLOGY OF M I N I N G  PROCESSES 

-- T H E  D I F F E R E N T  ENVIRONMENTAL C O N D I T I O N S  I N  D I F F E R E N T  COUNTRIES 

-- T H E  VARYING P O S S I B I L I T I E S  OF MANPOWER IN-FLOW TO THE M I N I N G  

INDUSTRY 

-- THE D I F F E R E N T  SOCIAL,  CULTURAL C O N D I T I O N S  ETC, 

THE D I F F E R E N T I A T I O N  . . OF C O N D I T I O N S  FORMING DEVELOPMENT OF THE M I N I N G  

INDUSTRY I N  THE WORLD AND THE COMPLEXITY OF T H I S  I N D U S T R I A L  BRANCH 

J U S T I F Y  THE USE OF SYSTEMS A N A L Y S I S  I N  RESEARCH, 



T H E  PRESENT STATE OF OUR RESEARCH, D E S I G N I N G  AND 

IMPLEMENTATION ON POINTS lm1,lJ 1,1,2, 111,3, 1,114, 
AND 1,2, 

111,1, RECOGNIT ION OF P O S S I B l L T T I E S  OF U S I N G  MODERN 

ORGANIZATIONAL STRUCTURE SOLUTIONS I N  COAL 

M I N I N G  CONDIT IONS 

2 ,  RESEARCH I N  THE SCOPE OF NEW SOLUTIONS I N  

CREATING COMPUTER SYSTEMS BASED ON A DATA 

BASE 

l 1 l 1 3  EVALUATION OF ADVANTAGES GAINED BY USING 

LARGE DATA BASES FOR PLANNING PURPOSES 

1a'114,1 D E F I N I N G  . . T H E  TENDENCIES OF CHANGES I N  

O R G A N I Z A T I O N A L  PROCESSES AND PLANNING I N  THE 

M I N I N G  INDUSTRY I N  ASPECTS OF COMPUTER 

TECHN IQUE DEVELOPMENT 

1 1 2 ,  THE STUDY OF INTERDEPENDENCIES BETWEEN T H E  

S I Z E  OF THE ECONOMIC U N I T  AND I T S  PRODUCTION 

EFFECTIVENESS 



RESEARCH GOALS 

1, COMPARATIVE  A N A L Y S I S  O F  COAL  M I N I N G  U N I T S  AND ALSO T H E  OTHER ECONOMIC 

U N I T S  WORKING FOR M I N I N G  INDUSTRY ON D I F F E R E N T  MANAGEMENT L E V E L S  

ACCORDING TO T H E  U N I F O R M  RESEARCH METHOD, 

2, FORECASTING WORKS CONNECTED W I T H  T H E  E L A B O R A T I O N  OF R A T I O N A L  

F U N C T I O N I N G  STANDARDS AND T H E  DEVELOPMENT OF O B J E C T S  GROUPED I N  

HOMOGENEOUS C L A S S E S ,  

3 ,  T H E  S Y N T H E S I S  OF A N A L Y T I C A L  AND PROGNOSTIC R E S U L T S  C O N T R I B U T E  TO SYSTEM 

S T U D I E S  NECESSARY FOR DEVELOPMENT OF T H E  FOLLOWING D I S C I P L I N E S :  

-- O R G A N I Z A T I O N  AND ECONOMICS OF T H E  M I N I N G  INDUSTRY 

-- MANAGEMENT ORGAN I Z A T  I O N  



THE RESEARCH METHOD 

1 I STUDY WORKS NECESSARY FOR L I  S T I N G  T H E  A C T U A L  T E N D E N C I E S  AND P R O P O S I T I O N S  

I N  T H E  SCOPE OF M O D E L L I N G  T H E  DEVELOPMENT AND F U N C T I O N I N G  OF I N D U S T R I A L  

ECONOMIC O R G A N I Z A T I O N S ,  

2,  C O L L E C T I N G  T H E  S T A T I S T I C A L  M A T E R I A L S  C O M P R I S I N G  D I F F E R E N T  C O E F F I C I E N T S  

T H A T  D E S C R I B E  T H E  TECHNIQUE, TECHNOLOGICAL  AND O R G A N I Z A T I O N  L E V E L S  OF 

A  M I N E 1  

3 I S Y N T H E S I S  OF COLLECTED I N F O R M A T I O N  AND RESEARCH RESULTS,  

4 I D E T E R M I N I N G  T H E  DEVELOPMENT TRENDS OF I N D I V I D U A L  T Y P O L O G I C A L  HOMOGENEOUS 

M I N E  GROUPS, 



P I  LOT STU!IY I 

A SUPPLIMENTARY I N V E S T I G A T I O N  TO P O I N T  2 OF 

THE RESEARCH METHOD 

NUMBER OF I N V E S T I G A T E D  OBJECTS - 19 

NUMBER OF INVESTIGATED DECI SION-MAKING CENTRES - 25r) 

- L I S T I N G  THE PRODUCTION PROCESSES AND 

INFORMAT ION 

- D E C I S I O N  PROCESSES ON M I N E  AND UNION L E V E L S  

- T H E I R  CONNECTIONS AND STRUCTURE 

- T Y P E  OF INFORMATION USED I N  THE PROCESS OF 

D E C I S I O N  MAKING 

- CONTENT EVALUATION AND THE FUNCTION OF THE 

INFORMATION COMPUTER SYSTEM 



PILOT STUDY I I 

COEFF I C  I ENTS: 

X1 - C A P I T A L  INVESTMENT A S  A WHOLE 

X2 - THE ANNUAL OUTPUT 

X3 - P R O D U C T I V I T Y  OF LABOUR 

X 4  - AVERAGE TEMPERATURE I N  THE FACES 

X5 - AVERAGE SEAM I N C L I N A T I O N  

X6 - AVERAGE FACE THICKNESS 

X7 - AVERAGE LENGTH OF THE WORKING FACE 

X8  - WATER INFLOW TO THE M I N E  

X g  - AVERAGE M I N I N G  DEPTH 

Xlo - AVERAGE D A I L Y  WALL ADVANCE 

Xll - AVERAGE D A I L Y  FACE ADVANCE WITH HYDRAULIC F I L L I N G  

X12 - AVERAGE D A I L Y  ADVANCE OF THE LONG-WALL W I T H  CAVING 
X13 - PROPORTIONAL OUTPUT FROM MECHANIZED LONGWALL FACES 

X 1 4  - NUMBER OF S H I F T S  PER DAY 

X 1 5  - T I M E  OF WORKING A T  THE FACE 
X 1 6  - LABOUR COSTS 

'1 7 - M A T E R I A L  COSTS 
X18 - AMORTIZATION CHARGES 

X19 - COSTS OF ENERGY 

X20 - PREPARATORY WORK I N T E N S I T Y  

X 2 1  - AVERAGE D A I L Y  ADVANCE OF THE ROCK GANGWAYS 

X 2 2  - AVERAGE D A I L Y  ADVANCE OF THE ROCK-COAL GANGWAYS 

X 2 3  - AVERAGE D A I L Y  ADVANCE OF THE COAL GANGWAYS 
X 2 4  - EMPLOYMENT I N  THE I N D U S T R I A L  GROUP WORKERS 

X2 5 - EMPLOYMENT I N  THE I N D U S T R I A L  GROUP ADMIN I STRATION 
STAFF 

X 2 6  - EMPLOYMENT I N  THE I N D U S T R I A L  GROUP - ENGINEERS, 
T E C H N I C I A N S  

X 2 7  - EMPLOYMENT I N  THE NON- INDUSTRIAL  GROUP 

'28 . 
- ABSENTEEISM OF WORKERS I N  THE I N D U S T R I A L  GROUP 

X 2 9  - DEGREE OF WORK B Y  THE J O B  

X30 - AVERAGE WAGE 

X 3 1  - VALUE OF GROSS F I X E D  ASSETS 



THESIS OF THE STUIIY (POINT 1) 

THERE I S  A N E C E S S I T Y  FOR ELABORATION OF S C I E N T I F I C A L L Y  

PROVED AND PRACTICABLE P R I N C I P L E  OF MANAGEMENT C A P A B I L I T Y  

FOR THE FUTURE OF THE M I N I N G  INDUSTRY CONCERNING: 

-- MANAGEMENT SYSTEMS 

-- ORGANIZATIONAL STRUCTURES 

-- INFORMATION SYSTEMS 

-- PROBLEM SOLV I NG 

-- A T T I T U D E  TO CHANGE 

-- O R G A N I Z A T I O N A L  C L I M A T E  

AND A NEED TO, ANSWER THE FOLLOWING QUESTIONS:  

-- HOW TO D E S I G N  MANAGEMENT SYSTEMS FOR PLANNED 

NEW M I N I N G  B A S I N S  

-- WHAT D I R E C T I O N S  TO TAKE I N  MODERNIZING THE 

MANAGEMENT SYSTEMS I N  THE E X I S T I N G  ORGANIZATIONS 

-- HOW TO CREATE COIVDITIONS I N  THE SCOPE OF COMPUTER 

SERVICE FOR E F F E C T I V E  USE I N  THE MTNING INDUSTRY 

-- HOW TO IMPROVE I N  A P R A C T I C A L  WAY PROCESSES OF 

DECIS ION-MAKING I N  THE M I N I N G  INDUSTRY 

-- HOW TO CREATE AN ORGANIZATIONAL C L I M A T E  AND 

CULTURE FOR R A I S I N G  P R O F I T A B I L I T Y  OF THE M I N I N G  

INDUSTRY 

-- HOW TO ST IMULATE D E P O S I T  E X P L O I T A T I O N  

P R O F I T A B I L I T Y  



4 DETERMI! ING THE DEVELOPMEFjT TENDS OF 1!4DIVI!lUAL 
HOMOGENEOUS MINE GROUPS 

I N  T H I S  STUDY WE W I L L  PROCEED I N  THE  FOLLOWING WAY: 

4 # 1  FOR INDIVIDUAL TYPOLOGICAL HOMOGENEOUS GROUPS WE WILL DEFINE THE 
T H E  PROGNOSTIC STANDARD V A R I A N T S  OF A M I N E  

4,2 USING THE PROGNOSTIC APPROACH BASED ON THE PROGNOSTIC STUDIES AND 
H E U R I S T I C  METHOD WE WILL D E F I N E  I N D I R E C T  V A R I A N T S  OF  DEVELOPMENT 
BETWEEN T H E  ANALYSED M I N E S  AND T H E  PROGNOSTIC STANDARD V A R I A N T S  

4 a 3 D E T E R M I N A T I O N  OF  T H E  C O L L E C T I O N  STRATEGY 

4,4, A N A L Y S I S  OF T H E  DEVELOPMENT C O L L E C T I O N  STRATEGY 



SUBJECT 2 

OgGAN ISATION AND TECHNOLOG I CAL FACTORS 
STIMUL\TI?lG DEPOSIT EXPLOITATION PROFITABILITY 

RESEARCH GOALS 

L I S T I N G  OF T H E  V A R I O U S  METHODS CONCERNED W I T H  

T H E  FOLLOWING:  
-- ECONOMIC E V A L U A T I O N  OF M I N E R A L  RAW 

M A T E R I A L S  RESOURCES 

-- T H E  V A L U E  OF U S E F U L  M I N E R A L S  I N  A  

D E P O S I T  

-- G E O L O G I C A L  M I N I N G  AND ECONOMIC C R I T E R I A  

OF  RESOURCE B A L A N C I N G  

-- E V A L U A T I O N  C R I T E R I A  OF D E P O S I T  L O S S  

W I T H I N  T H E  DESIGN,  DEVELOPMENT AND 

E X P L O I T A T I O N  OF THE D E P O S I T  

2 ,  COMPARING THESE METHODS I N  ACCORD W I T H  A 

UN I F O R M  METHOD 

3, E L A B O R A T I N G  T H E  GENERAL L I N E S  OF U N I V E R S A L  

COEFF I C  I E N T S  



UAIN TOPICS OF INTEREST TO POLISH IYSTITUTES 

10 THE THEORETICAL  AND METHODOLOGICAL ASPECTS OF PROGRAMMING 

THE M I N I N G  INDUSTRY DEVELOPMENT W I T H  PARTICULAR STRESS ON 

T H E  PROGRESS AND ADAPTATION OF THE SYSTEMS APPROACH TO 

WHICH STATEMENTS HAVE BEEN DEVELOPED A T  1 IASA,  

1.1 METHODOLOG I C A L  ASPECTS OF MODERNIZATION AND D E S I G N  I N G  THE 

MANAGEMENT SYSTEMS I N  T H E  M I N  I N G  INDUSTRY 

1.1.1,' RECOGNITION OF THE P O S S I B I L I T Y  OF USING, I N  COAL M I N I N G  

CONDIT IONSJ  MODERN ORGAN I S A T I O N A L  STRUCTURE SOLUTIONS 8 

1,1,2, RESEARCH I N  THE SCOPE OF NEW SOLUTIONS I N  CREATING 

COMPUTER SYSTEMS BASED ON DATA BASES, 

I N  THE M I N I N G  INDUSTRY FOR PLANNING PURPOSES, 

1,1,4, DEFINING THE TENDENCIES OF CHANGE IN ORGANIZATIONAL 

PROCESSES AND PLANNING OF COMPUTER T E C H N I C A L  DEVELOPMENT, 

112 , INTERDEPENDENCE STUDY CONCERNING THE S I Z E  OF THE ECONOMIC 

UN I T  AND I T S  PRODUCT I O N  EFFECTIVENESS,  

2 , ORGANISATION AND TECHNOLOGICAL FACTORS S T I M U L A T I N G  THE 

D E P O S I T  E X P L O I T A T I O N  P R O F I T A B I L I T Y ,  



Attachment D 

ENVIRONMENTAL PROJECT PROPOSAL 



ISSUES FOR THE 8 0 ' s :  COAL 

I n t e g r a t i o n  o f  Regional  Environmental Goals I n t o  
Coal P roduc t i on  and U t i l i z a t i o n  S t r a t e g i e s  

A  Col l a b o r a t i v e  Study by  
The I n t e r n a t i o n a l  I n s t i t u t e  f o r  App l i ed  Systems Ana l ys i s  ( I IASA)  

and 
P a r t i c i p a t i n g  N a t i o n a l  Member Organ iza t ions  (NMO's) 

Draft Study Outline 
April 1979 



ISSUES FOR THE 80's: COAL 

PURPOSE: To aid energy policy makers and the coal industry in planning for 
anticipated increases in coal demand in the next 10-20 years. 

STUDY COMPONENTS : 
A. IIASA Resources and Environment Area. Integration of 
RegionalEnvi ror imentaT-Goalsnto CoaTProduction and Uti 1 i zation 
Strategies. 
B. IIASA Macagement and Technology Area. Development and 
appl icationofProcedures .forPlTnni ng , Organization, Management, 
and -Introduction of Innovative Technology in the Coal Extraction 
Industry (Not included in this outline): 

STUDY PERIOD: 1979-1 980 
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STUDY OBJECTIVES:. 

- Exchange of information on e x i s t i n g  IIAS.4 and NMO methods f o r  
i n t q r a t i n g  a l t e r n a t i v e  environmental goals  i n t o  coal development 
s t r a t e g i e s .  - - 

- Extension and app l i ca t i on  of  IIASA and NMIO methods i n  representa-  
t i v e  reg iona l  case s t u d i e s .  

- Exchange of  IIASA and NNO da ta  on c h a r a c t e r i z a t i o n  and t iming 
of emerging coal technologies.  

- Comparison of approaches t o  de f i n ing  NMC) reg ional  enviror~mental  
goa 1 s 

- Evaluat ion and developnient of approaches t o  es t imat ing  environmental 
consequences and goal t r a d e o f f s .  



STUDY APPROACH : 

Coal Task Force Meeting - March 27-29, 1979. Def in i t ion of 
c r i t i c a l  issues by potent ia l  NMO par t i c ipan ts  

Coal: Issues f o r  the 80 ' s  biorking Session - N~vember 1979. 
Information exchanse on 

o Select ion of rep resen ta t i ve  regional case s tud ies  , - 
o Available IIASA and NClO methodologies f o r  case s tud ies  
o Emerging technology tfming and character iza t ions 
o Def in i t ion  of regional environmental goals 
o Available IIASA and NKO methods f o r  est imation of environmental 

consequences and goal t radeo f fs .  

Case Study Analysis - 1980 

Coal: Issues f o r  t he  80 's  Symposium - December 1980 

o Presentat ions on representa t ive  case study r e s u l t s  by 
col laborat ing NMO's. 

o Discussion of possib le fu tu re  re la ted s tud ies  by IIASA and NMO's. 



Study Organ i za t i on  

I IASA PARTICIPATION: 

- Conduct Task Force Meet ing 

- Conduct Working Sess ion 

- As necessary,  f a c i l i t a t e  case s t u d i e s  t h r cugh :  

o  Case s t u d y  d e f i n i t i c n  
o  C o o r d i n a t i o n  o f  d a t a  and rnethodo logy exchanges 
o A s s i s t i n g  i n  a p p l i c a t i o n  o f  I IASA methodo log ies  

- Conduct Sjinpos i urn 

- P u b l i s h  Syrnposiun Proceedings 

I4MO PRRTICIPATIOII: 

- C o n t r i b u t e  t o  Task Force r lee t ing ,  Working Session, and 
Syr~pos i urn 

- Develop case s tudy  methodology as r e q u i r e d  

- Conduct case s t u d y  



CASE STllDY SELECTION: 

P a r t i c i p a t i n ?  NMO's w i l l  be encouraged t o  s e l e c t  d i f f e r i n g  
i n d i v i d u a l  r e g i o n a l  case s t u d i e s  which w i l l  p r o v i d e  t o  t h e  o v e r a l l  s t udy  
a  r e p r e s e n t a t i o n  o f  a  broad range o f  r e g i o n a l  c h a r a c t e r i s t i c s ,  e.g., 

1  ) A1 t e r n a t i v e  env i ronmenta l  i ssues  o r  goa l  s: 

o  Reduct ion o f  a i r  emissions 
o  \ la te r  conserva t lon ,  o r  
o  Coal waste d i sposa l  and l and  use 

2 )  D i f f e r e n c e s  i n  e x i s t i n g  deve l opment : 

o  I n d u s t r i a l i z e d ,  urban area, o r  
o  Rura l  area 

3) . Var ious  coa l  c y c l e  components: 

o  E x t r a c t i o n  
o  T r a n s p o r t a t i o n  
o  E l e c t r i c a l  gene ra t i on  
o  Convers ion t o  l i q u i d s  o r  gases 
o  D i s t r i c t  h e a t i n g  and cogenera t ion  



PARTIAL LISTING UF AVAI LPtELC I IASA INFORMATION AND l~1ETtIODS : 

- Rcsui t s  o f  "Research Proqran; on Flsnao,ec!ent o f  Resional  
Ene rgy / t nv i  ron~ i len t  Systems" 

- Resul t s  o f  " EnergylSystems Program" 

- WELMr? Resource Account ing approach (Cfater, - - Energy, - Land, 
M a t e r i a l s ,  and Manpower) - - 

- A n a l y t i c a l  K e t h o d o l o ~ i e s  f rom I IASA System and D e c i s i o n  
Sc iences Area 



S t r a t e g i e s  and T radeo f f s  f o r  Coal U t i l i z a t i o n  
i n , t h e  U.S. and Canadian Great  Lakes Basin 

BASIC ISSUES: 

- The Great  Lakes Bas in  i s  a  n e t  energy i m p o r t e r  (%80%) 

- What a r e  t h e  economic and phys i ca l  impediments f o r  use o f  
coa l  as a  ma jo r  f u t u r e  energy source? 

- Glhat a r e  t h e  env i ronmenta l  c o n s t r a i n t s  t o  use o f  c o a l ?  
Focus on SO2, emiss ion  c o n t r o l  

- What coa l  t echno log ies  w i l l  be a v a i l a b l e  t o  overcome economic, 
phys i ca l ,  and env i ronmenta l  - c c n s t r a i n t s  t o  coa l  use? - 

- What a r e  t h e  t r a d e o f f s  r e s u l t i n g  f rom emphasis on SO2 c o n t r o l ?  " 

APPROACH: 

Reaional C h a r a c t e r i z a t i o n  

- E x i s t i n g  energy supp ly  

o  Domestic and impor ted  o i l  
o  Na tu ra l  gas f rom U.S. and Canadian resources  o u t s i d e  r e g i o n  
o  Nuclear  
o  Coal 

- Environmental  Cond i t i ons  

o  A c i d i f i c a t i o n  o c c u r r i n g  i n  smal l  l akes  
o  SO2 emiss ions f rom u t i l i t i e s  
o  A i r  q u a l i t y  problems i n  U.S. r e l a t e d  t o  i n d u s t r y  
o  Emissions f rom Sudbury meta ls  i n d u s t r y  

Regional  Demand P r o j e c t i o n s  

- Department o f  Energy Scenar ios f o r  U.S.: i nc reased  dependence on 
coa 1 

- O n t a r i o  Min.  o f  Energy Scenar ios f o r  Canada: con t i nued  dependence 
on nuc lea r ,  o i  1, gas 

- A l t e r n a t i v e  Canadian Scenario:  inc reased  dependence on coa l  t o  
s u s t a i n  economic growth, reduc ing  o i l  impor ts  

- Energy end-use requi rements as de te rminan t  of v i a b l e  energy forms 

- A v a i l a b l e  coa l  resources 

o  U.S. - Great  P l a i n s ,  Western, I n t e r i o r ,  Eastern 
o  Canada - A l b e r t a ,  U.S. impor ts  



h v a l  ua-Lion oi-  Coal 1 c c l ~ r ~ o l  ogy Opt ions (FBC , FGD, Coclbi ned 
Cyclc ,  D i l - c c t  i l c a t i n g ,  c . tch)  ----- - - 
- Cost  

- Envi ronmenta l  r e s i d u a l s  

- Compat ib i  1  i ty w i t h  end-use requ i rements  

- C o m p a t i b i l i t y  w i t h  p h y s i c a l  c o n s t r a i n t s  ( t r a n s p o r t a t i o n ,  r e t r o f i t ,  
wa te r  needs, e t c .  ) 

Eva1 u a t i o n  o f  Env i ronmenta l  Impacts 

- SO2 c o n t r o l  as p r ima ry  env i ronmenta l  c o n t r o l  f ocus  

o  Regu la to r y  1  i n l i t a t i o n s  
o  L i m i t a t i o n s  based on  p r e v e n t i o n  o f  f u r t h e r  a c i d i f i c a t i o n  

' i n  Bas in  and Eas te rn  U.S. and Canada 

- T r a d e o f f s  f o r  A l t e r n a t i v e  SO2 C o n t r o l  

o  S o l i d  Waste D isposa l  
o  SO2 ernissiof is a t  mine-nouth convers ion-  o u t s i d e  o f  Bas in  - 

o  Water r e q u i  r enen t s  
o  NO, e c ~ i s s i o n s ,  which a l s o  c o n t r i b u t e  t o  a c i d  r a i n  
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1.0 I n t r o d u c t i o n  . - 

Recogniti.on o f  t he  l i m i t a t i o n s  o f  present energy use pa t te rns  t h a t  r e l y  

h e a v i l y  on i n c r e a s i n g l y  scarce supp l ies  o f  n a t u r a l  gas and o i l ,  has l e d  

t o  ex tens ive  assessnents o f  t h e  p o t e n t i a l  f o r  t h e  u t i l i z a t i o n  o f  a1 t e r n a t i v e  

more abundant energy resources. Coal has been i d e n t i f i e d  i n  a number o f  

s tud ies  and i n  several government p o l i c y  statemen.ts as a resource t h a t  

cou ld  prov ide  an i nc reas ing  p ropo r t i on  o f  energy requirements f o r  s p e c i f i c  

coun t r i es .  S p e c i f i c  r e g u l a t o r y  pol  i c i e s  have been developed t o  s t i m u l a t e  sub- 

s t i t u t i n g  coal  i n  t h e  i n d u s t r i a l  and u t i l i t y  sec tors  f o r  dwind l ing  supp l ies  of 

n a t u r a l  gas. A t  t he  same t ime, s i g n i f i c a n t  increases i n  coal -re1 ated research 

and development e f i o r t s  have occurred t o  p rov ide  the  techno log ica l  bas i s  f o r  

increased coal use. Furthermore, po l  i c y  ana lys ts  a re  eva lua t i ng  the  p o t e n t i a l  

f o r  a wor ld  coal  market, i n c l u d i n g  bo th  raw coal  and coal der ived products, 

such as methanol. 

Concomitant w i t h  t h e  i n t e r e s t  i n  increased coal use, coa l  r e l a t e d  

environmental p o l i c i e s  and standards have been g e t t i n g  s t r i c t e r .  I n  a d d i t i o n  

t o  t i g h t e r  a i r  qual i t y  emission standards, new s o l i d  waste, resource 

recovery and rec lamat ion  programs have been implemented o r  a r e  being proposed. 

- Both t h e  na ture  and t h e  f u l l  r a m i f i c a t i o n s  o f  these programs a r e  unknown. 

froni an i n d u s t r y  s tandpoint ,  t h e  u n c e r t a i n t i e s  i n  t he  coal p o l i c y  framework 

make product ion  and use dec is ions  d i f f i c u l t .  Moreover, ' t h e r e  may be i ncon- 

s i s t e n c i e s  o r  c o n f l i c t s  between these increased coal  p roduct ion  and use 

po l  i c i e s  and the  environmental qual i t y  p o l i c i e s .  

The t r a d i t i o n a l  approach t o  coa l - re la ted  assessments has been t o  de f ine  

and then analyze scenar ios f o r  energy supply and demand based on va r ious  

f a c t o r s  such as f u e l  costs,  resource l i m i t a t i o n s ,  demographic and economic 

p ro jec t i ons ,  h i s t o r i c  t rends,  and technology assumptions. Environmental 

cons idera t ions  a r e  t y p i c a l l y  inc luded through added technology cos ts  f o r  

p o l l u t i o n  c o n t r o l  measures and then through es t ima t ion  o f  t h e  environmental 

impacts o f  t h e  de f i ned  energy demand scenarios. I f  t h e  est imated env i ron-  

mental impacts a r e  judged unacceptabl e according t o  c e r t a i n  standards, appro- 

p r i a t e  adjustments i n  energy scenar ios may be included. 

These energy-demand-driven assessnents, w i t h  t h e i r  enphasi s on i d e n t i -  

f y i n g  energy resource impacts and 1 i m i t a t i o n s ,  have not  f u l l y  analyzed the  

t r a d e o f f s  associated w i t h  a l t e r n a t i v e  reg iona l  goals f o r  environmental 

p r o t e c t i o n  o r  n a t u r a l  resource conservat ion.  For  exampl e, a s t r i n g e n t  



regional  po l  i c y  t o  reduce atmospheric s u l f a t e  l e v e l s  and r e l a t e d  a c i d  

p r e c i p i t a t i o n  could f o r c e  use. of a1 te rna te  coal  technologies t h a t  have 

s i g n i f i c a n t  imp l i ca t ions  f o r  waste disposal problems. A l t e r n a t i v e l y ,  a 

regional  s i t i n g  p a t t e r n  and coal  technology mix t h a t  emphasizes water 

conservat ion i n  water shortage areas w i l l  a l s o  a f fec t  the  l e v e l  and d i s t r i -  

bu t ion  o f  atmospheric emissions and s o l i d  wastes generat ion. 

The study out1 ined here w i l l  e \~a lua te  these t radeo f f s  f o r  a1 terna- 

t i v e  coal technology implementation s t ra teg ies  t h a t  a re  p r i m a r i l y  d r i v e n  

by environmental considerat ions.  A s p e c i f i c  l e v e l  o f  coal u t i  1 i z a t i o n  

w i l l  be spec i f ied  before  t h e  ana lys is .  The evaluat ions w i l l  be conducted 

f o r  s p e c i f i c  regions and comparisons conducted t o  i d e n t i f y  i n t e r r e g i o n a l  

. di f fe rences and s i m i l a r i t i e s .  



- 
2.0 Objectives of the Study 

This study will evaluate the environmental, resource and energy trade- 
off associated with regional environmental goals. Specific environmental 
objectives identified for separate evaluation are: 

1) ~ebuction ~f air emissions so as to el iminate unacceptable health 
and environmental impacts, 

2)  Reduction of energy related water consumption in subregions with 
limited water resources, and 

3) Reduction of coal solid waste problems- 

In addition, the imp1 ication of regional siting and technological niix 
patterns will be evaluated by. considering 

o minemouth versus 1 oad center siting (export of coal or product), 

o alternative levels of coal development. 

The time frame of focus will be the next 15 - 20 so that the study 
can provide information useful in near term policy considerations.. Con- 

- sideration will be given to the complete coal fuel cycle-extraction, trans- 

port, combustion and conversion. 



3. Approach - 
- - . - - . - - - -- 

The study out1 i ned here w i l l  eval ~ a t e  t h e  environmental , resource and 

energy t r a d e o f f s  associated with a1 t e r n a t i r e  coal  u t i l i z a t i o n  s t r a t e g i e s  

designed t o  s a t i s f y  s p e c i f i c  reg iona l  environmental goals. I n  i t s  most 

simple form, t h e  approach e n t a i l s :  

1)  S p e c i f i c a t i o n  o f  reg iona l  environmental goals, i n c l u d i n g  two o r  

more l e v e l s  of  c o n t r o l  f o r  a i r ,  water  and s o l i d  waste e f f l uen ts ,  

2) Deve1op:n;ent of p l  ausi b l  e regional  techno1 ogy m i  x and s i t i n g  pat te rns ,  

3) Tradeoff ana lys i s  and synthesis. 

To t h e  e x t e n t  possib le,  t h i s  study w i l l  be coord inate  with and make 
use of e x i s t i n g  r e s u l t s ,  data bases, and methodologies developed by IIASA, 

Argonne, and others,  i n  r e l a t e d  energy assessments. For example, reg iona l  

energy demand scenarios have been developed as p a r t  o f  USDOE-sponsored coal 

assessments and as p a r t  o f  t h e  IIASA Energy Systems study. The IIASA WELMM 

approach provides use fu l  in format ion on energy system resource requirements. 

The I I A S A  Energy Systems study has a lso  developed reg iona l  cha rac te r i za t i ons  

i n  selected areas t h a t  may prov ide it-rput t o  t h i s  proposed study. 

Detai 1  s  on the  s p e c i f i c  tasks are presented be1 ow: 

Task 1 : Development o f  C r i t e r i a  f o r  Tradeoffs 

An i n i t i a l  requ i red  task  i s  the development o f  systematic c r i t e r i a  f o r  

'eva luat ing  t r a d e o f f s  f o r  competing coal fuel  cyc les on a  u n i t  and reg iona l  

basis. Emphasis w i l l  be placed on d e f i n i n g  t r a d e o f f  parameters such as l o s s  

o f  e f f i c i e n c y  through in termedia te  fuel  processing, water consumption, atmos- 

pher ic  and aqueous e f f l  uents , waste d isposal  p rob l  ems associated w i t h  increased 

e f f l u e n t  c o n t r o l  , imp1 i c a t i o n  of s p a t i a l  d i s t r i b u t i o n  o f  f u e l  c y c l e  components 

(e.g. minemouth vs. load center  s i t i n g ) ,  t r a n s p o r t a t i o n  and t ransmission 

requirements, and technology costs, i nc lud ing  environmental c o n t r o l  system 

costs.  



Task 2: D e f i n i t i o n  o f  Regional Environmental Goals 

A s e t  o f  reg iona l  environmental goals w i  11 be speci f  jed and subsequently 

analyzed. S p e c i f i c  environmental ob jec t i ves  t h a t  have been i d e n t i f i e d  f o r  

p o t e n t i a l  separate eva lua t i on  are: 

1) Reduct ion o f  a i r  emissions so as t o  e l i m i n a t e  unacceptable h e a l t h  

and environmental impacts, 

2) Reduct ion o f  energy-re lated water consumption i n  subregi,ons w i t h  

l i m i t e d  water  resources, and 

3) Reduct ion o f  coa l  waste d isposal  problems. 

To c l e a r l y  ill u s t r a t e  t h e  t radeof fs  associated w i t h  these ob jec t i ves ,  two 

o r  more a1 t e r n a t e  l e v e l s  of  c o n t r o l  w i l l  be developed f o r  each o b j e c t i v e .  

Task 3: Regional Study Area Se lec t i on  and Charac te r i za t i on  - 
Study areas w i l l  be chosen, as d iscussed i n  Sect ion 4, p r i m a r i l y  on 

the  bas i s  o f  (1) range o f  environmental issues, (2) p o t e n t i a l  f o r  coal  

development and u t i l  i z a t i o n ,  and (3) a v a i l a b i l i t y  of reg iona l  charac ter iza-  

t i o n .  For  se lec ted  coal  demand scenarios, reg iona l  technology mix and s i t i n g  

s t r a t e g i e s  w i l l  be de f i ned  so as t o  s a t i s f y  t he  a l t e r n a t i v e  envi ronmental .  

goals t h a t  a re  prescr ibed.  

Task 4: Charac te r i za t i on  o f  Fuel Cycle Components 

The d e f i n i t i o n  o f  t r a d e o f f  parameters i n  Task 1 w i l l  p rov ide  d i r e c t i o n  

t o  t h e  necessary c h a r a c t e r i z a t i o n  o f  a l t e r n a t e  technologies u t i l i z e d  i n  each 

phase o f  the. coal f u e l  cyc le .  Technologies now i n  use and technologies 

a n t i c i p a t e d  t o  be demonstrated by  the  year  2000 are  t o  be considered, depend- 

i n g  on t h e i r  p o t e n t i a l  usefu lness i n  meeting the  prescr ibed environmental 

ob jec t i ves .  P o t e n t i a l  technologies inc lude:  

1) D i r e c t  combustion w i t h  f l u e  gas d e s u l f u r i z a t i o n  us ing  e i t h e r  

regenerabl e o r  throw-away sorbent, 

2) F l u i d i z e d  bed combustion, 

3 )  Gas t u r b i  ne/steani combined cyc l  es, 

4) Coal g a s i f i c a t i o n  o r  1 iquefac t ion ,  

5)  Physical  o r  chemical coal preprocessing, 

6 )  MHD, and 

7) Advanced e x t r a c t i o n  and rec lamat ion  procedures. 



Task 5: Tradeof f  Ana lys is  

Using the reg iona l  technology mix and s i t i n g  pa t te rns  and t h e  technology 

cha rac te r i za t i ons  as a  basis ,  t he  t r a d e o f f s  associated w i t h  a1 t e r n a t e  l e v e l s  

cf c o n t r o l  f o r  s p e c i f i c  environmental media o r  ob jec t i ves  w i l l  be evaluated. 

Here the  emphasis w i l l  be on c o m p a t i b i l i t y  between "media" ob jec t i ves .  An 

example o f  t h e  type o f  ques t ion  t o  be addressed i s ,  " W i l l  t i g h t e n i n g  a i r  

qua1 i t y  r e g u l a t i o n s  irnpede achievement o f  so l  i d  waste d isposal  goals?" .  

F i n a l l y ,  t r a d e o f f s  between a l t e r n a t i v e  environmental goals w i l l  be i d e n t i f i e d  

and analyzed. 



4 . 0  Regional  Study Area S e l e c t i o n  

Numerous s tud tes  have i , d e n t i f i e d  t h e  f a c t o r s  n e c e s s i t a t i n g  r e g i o n a l  

a n a l y s i s  o f  coa l  environment i ssues .  Some o f  these i n c l u d e  r e g i o n a l  un ique 

f e a t u r e s  such as 

o  coa l  B v a i l a b i l  ity and' c o s t ,  

o  na tu re  and t ype  o f  resource  (e.g. deep o r  su r f ace  m i n i n g ) ,  

o  c h a r a c t e r i s t i c s  o f  t h e  resource ( s u l f u r  con ten t ,  BTU con ten t ,  % ash, 

e tc . ) ,  

o  economic and i .ndus t r ia1  development, 

o  energy supply/demand system. 

Whi le  t h e  s tudy  r e l i e s  0n .a  case s tudy  approach, c a r e  must be exe rc i sed  

so t h a t  t h e  case s tudy  r e s u l t s  can be gene ra l i zed  t o  p r o v i d e  i n p u t  i n t o  a 

broader  n a t i o n a l  and i n t e r n a t i o n a l  p o l i c y  debate on  coa l ,  p a r t i c u l a r l y  env i ron-  

mental  and coa l  use issues.  

Therefore,  t h e  c r i t e r i a  t o  be used i n  s e l e c t i n g  case s tudy  areas i nc l ude :  

- o p o t e n t i a l  f o r  coa l  development, 

o  range o f  env i ronmenta l  i ssues ,  

o  range o f  coa l  u t i l i z a t i o n  (market p o t e n t i a l  f o r  coa l  i n  e l e c t r i c  

u t i l  i ty,  i n d u s t r y  and o t h e r  sec to r s ) ,  

0. a v a i l a b i l i t y  o f  r e g i o n a l  c h a r a c t e r i z a t i o n  and o t h e r  i n fo rma t i on ,  

o  capab i l  i t y  o f  genera l  i z i n g  p o t e n t i a l  s t udy  r e s u l t s .  

It i s  recommended t h a t  case s t u d i e s  be under taken i n  Eas te rn  and Western 

c o u n t r i e s  w i t h  p o t e n t i a l  f o r  inc reased  coa l  development. Poss ib l e  c o u n t r i e s  

f o r  s t udy  a rea  s e l e c t i o n  i n c l u d e  B u l g a r i a ,  Canada, FRG, GDR, Poland, USA and 

USSR. I n  a d d i t i o n ,  c o n s i d e r a t i o n  should be g i ven  t o  t h e  p o t e n t i a l l y  un ique 

problems faced by a  deve lop ing  c o u n t r y  such as I n d i a  o r  a  South American coun t r y .  

To v a l i d a t e  t h e  s t u d y ' s  a n a l y t i c  approach, i t  i s  recommended t h a t  a n a l y s i s  

proceed f o r  one o r  two c o u n t r i e s  a t  most. When s u b s t a n t i v e  r e s u l t s  a r e  obta ined,  

a n a l y s i s  can be i n i t i a t e d  i n  o t h e r  areas. 

Four U.S.A. areas a r e  suggested f o r  i n i t i a l  cons ide ra t i on :  



1) Powder R ive r  Coal Basin i n  northwestern Wyoming and southwestern 

Montana , 

2) Texas L i g n i t e  Coal F i e l d s  and nearby markets, 

3) The Southwestern Ind iana c o a l f i e l d s  and t h e  Evansv i l l e  area, 

4)  The Ohio R i v e r  bas in  w i t h  p o t e n t i a l  f o r  i n d u s t r i a l  coal use. 



5. Products of the Study 
. .-._ - 

A s e t  of technical reports will be the written products of the study. 
In addit ion, meetings and conferences are planned as a mechanism fo r  establ ish- 
i n g  col laborat ion, for  user i n p u t s  and to  t ransfer  study resu l ts .  

Reports 

o A Framework fo r  Evaluating the Tradeoffs of A1 ternat ive Coal Related 

Environmental Goal s . 
o Tradeoffs between A1 ternat ive Environmental Goals. 

o Imp1 icat ion of Environmental Goals fo r  Coal Production and Uses. 

o A technical meeting fo r  review and comment on the tradeoff structure.  

o Regional conference discussing the case study resu l ts .  

0 An interrtational conference comparing regional resu l ts  and del ineating 
pol icy imp1 icat ions of the study.* 

"Tentative-depends on level of funding. 



This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modell ing 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nater  Research Centre  
(U.K. ) Conference on "River  P o l l u t i o n  Cont ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 



Attachment E 

OTHER PROPOSALS 

The f o l l ow ing  two p r o p o s a l s  r e c e i v e d  some suppo r t  and a r e  
t h u s  inc luded  h e r e  f o r  comple teness.  They a r e  c u r r e n t l y  no t  p a r t  
o f  t h e  c o a l  p r o j e c t  r e s e a r c h  p l a n ,  b u t  t h i s  cou ld  change i n  t h e  
f u t u r e .  

T a r g e t s  f o r  Techn i ca l  Research 

T h i s  r e l a t e s  t o  app l y i ng  a  systems a n a l y s i s  approach t o  de-  
f i n i n g  a r e a s  o r  t a r g e t s  f o r  t e c h n i c a l  r e s e a r c h .  One might  app l y  
a  b o t t l e n e c k  t y p e  o f  approach t o  de te rm ine  where t h e  b i g g e s t  pay- 
o f f  would occu r  i f  a  t e c h n o l o g i c a l  improvement cou ld  be made. 
However, it i s  most impor tan t  t h a t  when l ook ing  a t  c e r t a i n  spec i -  
f i c  t e c h n i c a l  problems,  one does n o t  om i t  a l l  o f  t h e  i n te rdepen -  
d e n c i e s  t o  t h e  t o t a l  min ing p rocess ,  f o r  example, t h e  impacts  on 
downstream o p e r a t i o n s .  I t  i s  t h i s  broad coverage  o f  t h e  problem 
t h a t  i s  meant by say ing  a  systems a n a l y s i s  approach.  I t  was i n -  
tended t h a t  t h i s  work would i n i t i a l l y  be done through workshops 
and c a s e  s t u d i e s .  I t  was a l s o  though t  t h a t  c o n d i t i o n s  i n  coun- 
t r ies a r e  s u f f i c i e n t l y  d i f f e r e n t  t h a t  t h e  same p rocedure  would 
n o t  app l y .  But knowing t h e  g e n e r a l  approaches  used i n  o t h e r  
c o u n t r i e s ,  t h e  exchange o f  such i n fo rma t i on ,  would be ve ry  bene- 
f i c i a l .  

Al though t h e r e  was no o p p o s i t i o n  t o  t h i s  p r o p o s a l ,  t h e  
t h r e e  p r o p o s a l s  i n  t h e  body of  t h i s  r e p o r t  w e r e  g iven  h ighe r  
p r i o r i t y .  I t  was mentioned t h a t  t h i s  p roposa l  was a  subpo in t  o f  
t h e  "P lann ing  f o r  P lann ing"  p roposa l .  However, it was g e n e r a l l y  
f e l t  t h a t  t h i s  was a  l a r g e  enough p r o j e c t  t o  be  cons ide red  by 
i t s e l f .  

Trend I n d i c a t o r  

The second p roposa l  was t o  deve lop  a  " t r e n d  i n d i c a t o r "  f o r  
c o a l  demand t h a t  was market  o r i e n t e d  w i t h  something l i k e  a  twenty 
yea r  t i m e  hor i zon .  By market  o r i e n t e d ,  w e  mean look ing  a t  t h e  
c o a l  market  t o  see how it a c t u a l l y  o p e r a t e s .  One p o s s i b l e  t r e n d  
i n d i c a t o r ,  f o r  example, cou ld  be t h e  c a p a c i t y  o f  c u r r e n t  and 
p r o j e c t e d  c o a l  f i r e d  power p l a n t s .  I t  was p u t  f o r t h  t h a t  t h i s  
might  b e  a  reasonab le  i n d i c a t o r  o f  f u t u r e  c o a l  demand. And t h i s  
t y p e  o f  i n d i c a t o r  would be  v a l i d  i n  bo th  a n  E a s t  and W e s t  s e t t i n g  

There were,  of  c o u r s e ,  opposing o p i n i o n s .  I t  was po in ted  
o u t  t h a t  t h e r e  w e r e  a l r e a d y  many c a s e  s t u d i e s  abou t  c o a l  demand - 
t h e  j u s t  pub l i shed  OECD s tudy  on s team c o a l  demand, t h e  S tan fo rd  
Research I n s t i t u t e  s tudy  on cok ing c o a l ,  and o t h e r s .  Fur thermore,  
t h e r e  a r e  many energy  s t u d i e s  r e c e n t l y  completed o r  s t i l l  i n  pro-  
g r e s s  look ing  a t  t h i s  s u b j e c t .  The r e j o i n d e r  t o  t h i s  was t h a t  i n  



a c t u a l i t y ,  when you come back f i v e  y e a r s . l a t e r ,  you f i n d  t h i n g s  
have n o t  behaved a s  p r o j e c t e d .  I t  was thought  t h a t  t h e  a p p l i c a -  
t i o n  o f  t h e  s c i e n t i f i c  method and t h e  systems a n a l y s i s  approach 
would l e a d  t o  g r e a t e r  i n s i g h t s  t han  t h e  s t r a i g h t  forward a p p l i c a -  
t i o n  o f  s imple  economics. 


