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PREFACE 

The microproblems in the forest sector deal with problems 
at the corporate and mill levels, however they can not be studied 
separately from the macroproblems, i.e., trends and problems at 
regional, national or global levels, because these macrosystems 
form that economic, political and sociological environment and 
climate where the individual companies and mills must be oper- 
ated. The macrolevel problems can be most suitably studied 
nationally and/or internationally in suitable organisations or 
institutes and the results of these analyses must then be 
projected by the company's own staff to the company and mill 
levels. The microproblems discussed here can be roughly divided 
into the following groups:- 

-- resource management 
-- raw material procurement 
-- technology 
-- strategic planning 
-- operational efficiency 
-- marketing 
-- policies 

This report is based on the presentation given at the 
Nordic Workshop, on Forest Sector Modeling, at Hemavan, 14-18 
April, 1980. 
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MICROPROBLEMS OF THE FOREST SECTOR 

Paavo Uronen 

INTRODUCTION 

Inc luded  i n  t h e  f o l l ow ing  w i l l  b e  t h e  term f o r e s t  s e c t o r  
which means t h e  whole cha in  s t a r t i n g  from F o r e s t  Management 
and end ing i n  Market ing t h e  f i n a l  p roduc ts .  A lso t h e  m u l t i -  
usage,  f o r a g e ,  w i l d e r n e s s ,  c o n s e r v a t i o n ,  wa te r  shed etc.  i s  
inc luded .  F igu re  1  (Uronen, 1980b) g i v e s  a  schemat ic  p resen-  
t a t i o n  abou t  t h e  h i e r a r c h y  of  t h e  problems ( o r  i n p u t s  t o  t h i s  
s e c t o r .  I n  a d d i t i o n  t o  t h i s  t h e  r e g u l a t i o n s  o f  a u t h o r i t i e s  
and t h e  e x p e c t a t i o n s  and t a r g e t s  o f  d i f f e r e n t  i n t e r e s t  groups 
shou ld  be  met and f u l f i l l e d .  ( F i g u r e  2 ,  Uronen 1980b.) The 
upper l e v e l s  of t h e  h i e r a r c h y  o f  F ig .  1 ,  i .e .  macroproblems a r e  
g l o b a l  and u n i v e r s a l  and/or  n a t i o n a l ,  and r e g i o n a l  and t h e y  can 
n o t  be  modeled, s t u d i e d  o r  so l ved  i n s i d e  a  c o r p o r a t e  o r  m i l l .  
Th is  paper  w i l l  d e a l  w i t h  t h e  problems,  changes and demands a s  
seen  i n s i d e  a  c o r p o r a t e  and/or  m i l l  and how systems a n a l y s i s  
cou ld  more e f f e c t i v e l y  be used t h e r e  i n  s o l v i n g  t h e s e  problems.  
But a g a i n ,  more and more t h e  decis ion-making i n s i d e  a  c o r p o r a t e  
w i l l  be dependent  on  t h e  development i n  t h e  r e g i o n a l / n a t i o n a l  
o r  even g l o b a l  economy and i n  t h e  s o c i e t y ;  t h e  t r e n d s  and 
f a c t o r s  h e r e  form t h e  "economical  and p o l i t i c a l "  envi ronment 
where t h e  t e c h n i c a l  dec i son  making must b e  adopted.  

GROUPING OF THE MICROPROBLEMS 

Table  1  g i v e s  a  group ing o f  d i f f e r e n t  t y p e s  o f  t h u s  de- 
f i n e d  microproblems o f  t h e  f o r e s t  s e c t o r .  However, t h i s  d i s -  
t r i b u t i o n  between macro-and micro;~roblems is  t o t a l l y  a r t i f i c i a l  
and i n  p r a c t i c a l  d e c i s i o n  making a t  t h e  c o r p o r a t e  and/or  m i l l  
l e v e l  t h e  macroproblems w i l l  be n o t i f i e d  and taken  i n t o  accoun t  
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Figure 1. The hierarchy of problems in the forest sector. 
(Source : Uronen 1980b) 
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Table 1. Microproblems in the forest sector. 

a. Forest Management and Land Usage 

Sustained yield 
Stock inventory 
Yield and growth simulations 
Planning of activities 
Harvesting and transportation 
Competition on forest land 
Multi-usage of forest 

b. Raw Material 

Procurement 
Transportation 
Storages 
Whole tree usage 
Labor force 
Mechanization 
Rationalizing 

c . Technology 

Energy saving 
Pollution abatement 
Higher yield 
New products 
New raw materials 
Recycling 
Computerization and automation 

d. Investment Planning 

Location 
Product mix 
Scale 
Technology 
Resource allocation 
Effect of regulations 
Multi-branch 

e. Operation 

Labor force 
Training and education 
Automation 
Computerization 
Management systems 



T a b l e  1 . ( C o n t i n u e d )  

f .  Marke ts  

Demand ( p e r  q u a l i t y )  
Supp ly  ( p e r  q u a l i t y )  
Changing e n d  p r o d u c t s  
C o m p e t i t i o n  ( o t h e r  t e c h n o l o g i e s  a n d  m a t e r i a l s )  

g .  P o l i c i e s  

R e g u l a t i o n s  
T a x a t i o n  
S u b s i d i e s  
T a r i f f s  
P r o t e c t i o n i s m  
I n f l a t i o n  
F i n a n c i n g  



a s  f a r  a s  models and/or  d a t a  a r e  a v a i l a b l e .  L e t  us  look  a  
l i t t l e  more i n  d e t a i l s  t h e  d i f f e r e n t  t y p e s  o f  problems l i s t e d  
i n  Tab le  1 .  

FOREST MANAGEMENT AND LAND USAGE 

These problems a r e  f a c e d  by each c o r p o r a t e  owning remark- 
a b l e  a r e a  o f  f o r e s t  l and  b u t  a l s o  t h e  managing o f  p u b l i c  f o r e s t  
o r  p r i v a t e  f o r e s t s  i n c l u d e  t h e  same p rob lema t i cs  and p o s s i b l e  
methods t o  be used.  

The b a s i c  problems h e r e  i n c l u d e :  

~ v a l u a t i o n  o f  e x i s t i n g  s t o c k  i n v e n t o r y .  
Y ie l d  and growth models and p r e d i c t i o n s .  
Ma in ta in i ng  a  s u s t a i n e d  y i e l d  s t r a t e g y .  
p l ann ing  o f  t h e  s i l v i c u l t u r a l  and h a r v e s t i n g  a c t i v i t i e s  
i n  o r d e r  t o  maximize t h e  long-term p roduc t i on  o f  
timber. 
I n c r e a s i n g  t h e  p r o d u c t i v i t y .  
Organ iz ing  and r a t i o n a l i z i n g  t h e  h a r v e s t i n g .  
Compet i t ion  on f o r e s t  l a n d  ( a g r i c u l t u r e ,  r e c r e a t i o n  
e t c .  ) . 
Mul t iusage o f  f o r e s t s  (timber, r e c r e a t i o n ,  w i l de r -  
n e s s ,  f o r a g e ,  w a t e r  shed e t c . )  
A c t i v a t i n g  t h e  s m a l l  f o r e s t  owners f o r  e f f e c t i v e  
f o r e s t  management. 

The u s e  o f  sys tems a n a l y s i s  and d i f f e r e n t  programs i n  
t h i s  a r e a  i s  q u i t e  a  w e l l  s t u d i e d  a r e a  o f  a p p l i c a t i o n s  
(Uronen, 1980a) .  The l o c a l  c o n d i t i o n s  ( c l i m a t e ,  t e r r a i n ,  
s o i l ,  s p e c i e s ,  e t c . )  va ry  s o  much t h a t  t h e  n a t ~ ~ r a l  s i z e  o f  
t h e  p lann ing  a r e a  i n  t h i s  connec t i on  i n  Scand inav ia  i s  
q u i t e  s m a l l ,  ( a  few hundreds o f  h e c t a r e s )  and t h e  f o r e s t  
ownership d i s t r i b u t i o n  i s  a n o t h e r  f a c t o r  a f f e c t i n g  t h a t  l a r g e r  
r e g i o n a l  o r  even n a t i o n a l  F o r e s t  management p l a n s  a r e  ve ry  
d i f f i c u l t  t o  accompl ish  i n  p r a c t i c e .  

The ownersh ip  d i s t r i b u t i o n  f o r  exami le  i n  F in l and  i s  t h e  
fo l low ing :  

P r i v a t e  owners 
S t a t e  
Other  p u b l i c  bod ies  
companies 

~ h u s  t h e  sma l l  f o r e s t  fa rmer  p l a y s  a  key r o l e  i n  Scandi -  
nav ia ;  t h e r e f o r e  he  shou ld ,  by s u i t a b l e  i n c e n t i v e s  and o t h e r  
s t i m u l i  be  a c t i v a t e d  t o  maximize t h e  p roduc t i on  o f  f o r e s t s  
and assume a c t i v e  f o r e s t  management p o l i c y .  T h i s  i s  t h e  on l y  
way t o  ensu re  t h e  raw m a t e r i a l  f o r  o u r  f a c t o r i e s .  



Fur the r  problem he re  i s  caused by t h e  f a c t  t h a t  t h e  aver-  
age s i z e  o f  f o r e s t  owned by p r i v a t e  persons is  r a t h e r  smal l  
( i n  F in land  36 h a ) .  Some i n v e s t i g a t i o n s  show t h a t  t h e  minimum 
s i z e  f o r  economic p lanning and ha rves t i ng  o f  a  f o r e s t  u n i t  i s  
about  2000 ha.  The smal l  f o r e s t s  i n c r e a s e  a l s o  t h e  c o s t s  i n  
procurement and r a t i o n a l i z i n g  t h e  logg ing and h a r v e s t i n g  oper-  
a t i o n s .  Typ i ca l l y  one b igge r  m i l l  i n  F in land must annua l l y  
do about  30,000 agreements w i th  t h e  p r i v a t e  f o r e s t  owners t o  
g e t  i t s  raw m a t e r i a l .  C l e a r l y  t h e  r a t i o n a l i z i n g  and o rgan iz ing  
t h e  procurement o f  raw m a t e r i a l  and f o r e s t  management a c t i v i t i e s  
i s  of  g r e a t  importance. 

Typ ica l  systems a n a l y t i c a l  methods app l i ed  i n  f o r e s t  
management and land  usage a r e  g iven i n  Tables 2 and 3. 
I nc reas ing  t h e  b i o l o g i c a l  p r o d u c t i v i t y  of f o r e s t s  i n  
scand inav ia  is a  d i f f i c u l t  longterm p lanning problem demanding 
c a p i t a l  investments  w i t h  very  long payback per iod.  The 
a t t i t u d e s  of smal l  p r i v a t e  f o r e s t  owners and a l s o  changes i n  
t h e i r  s o c i a l  background (more i n v e s t o r s ,  n o t  fa rmers)  w i l l  
f u r t h e r  compl icate  t h i s  s i t u a t i o n  which c e r t a i n l y  w i l l  be a  
l i m i t i n g  f a c t o r  f o r  t h e  raw m a t e r i a l  and t h u s  f o r  t h e  expansion 
of t h e  f o r e s t  i n d u s t r y  i n  Scandinav ia .  The problems of mu l t i -  
usage of f o r e s t s  i s  so  f a r  d i scussed  on l y  i n  i n d i v i d u a l  c a s e s  
when some a r e a  has  been rese rved  f o r  n a t i o n a l  park o r  f o r  
r e c r e a t i o n .  Systemat ic  p l a n s  and s t u d i e s  do n o t  e x i s t .  A 
f u r t h e r  f a c t o r  h e r e  t o  be inc luded i s  t h e  i n c r e a s i n g  use  of  
wood a s  primary energy source.  Th is  w i l l  f u r t h e r  harden t h e  
compet i t ion  on raw m a t e r i a l .  I n  f u t u r e  t h i s  mu l t iusage must 
be an impor tant  p lanning problem b u t  mainly i n  r e g i o n a l  and/ 
o r  n a t i o n a l  con tex t  n o t  so much i n s i d e  a c o r p o r a t e  of 
company. 

PROBLEMS CONNECTED WITH THE RAW MATERIAL 

Th is  a r e a  of  problems i s  c l o s e l y  connected w i th  t h e  
prev ious one; b a s i c  q u e s t i o n  i s  how t o  i n c r e a s e  t h e  product -  
i v i t y  of  o u r  f o r e s t s  and how t o  ma in ta in  long  term sus ta ined -  
y i e l d  s t r a t e g y .  The o t h e r  impor tant  problem a f t e r  t h e  pro- 
duc t ion  o f  t h e  biomass of  f o r e s t s  i s  t h e  uopt ima l "  usage o f  
it; burn ing,  sawing, pu lp ing ,  chemica ls .  These q u e s t i o n s ,  
however, a r e  more "macro-problems". For a  f o r e s t  i n d u s t r y  
co rpo ra t i on  t h e  problems connected h e r e  are: procurement 
of t h e  wood, logg ing ,  t r a n s p o r t a t i o n  and s t o r a g e .  Mechaniza- 
t i o n  of  h a r v e s t i n g  i s  a key problem when w e  a r e  f a c i n g  t h e  
s c a r c i t y  of  l a b o r  f o r c e  i n  h a r v e s t i n g  o p e r a t i o n s .  E s p e c i a l l y  
i n  Scandinav ia  where t h e  m i l l s  can g e t  on l y  a  sma l l  p o r t i o n  
of  t h e i r  raw m a t e r i a l  from t h e i r  own f o r e s t s  t h e  r a t i o n a l i z i n g  
of t h e s e  o p e r a t i o n s  i s  of pr imary importance i n  o r d e r  t o  r e -  
main compet i t i ve  w i t h t h e U . S . ,  Canadianand South American pro- 
ducers ;  t h i s  i s  e s p e c i a l l y  v i t a l  i n  bu lk  p roduc ts  (market 
pu lp ,  k r a f t l i n e r ,  n e w s p r i n t ) .  Systems a n a l y s i s  can c e r t a i n l y  
be o f  some h e l p  he re .  



T a b l e  2 .  T imbe r  management .  

Method 
T a s k ,  
Object ive 

S t o c k  I n v e n t o r y ,  
Growth,  Y i e l d  

P r e s e n t  N e t  Worth  
Max imat ion  

Mod. 
& 
Sim. LP NWA GP NLP DP MLP OCT DLP SD TSA O t h e r  

S u s t a i n e d  Y i e l d  I * 
A l l o w a b l e  C u t  I * 
H a r v e s t i n g  
P l a n n i n g  

H a r v e s t i n g  6 
T r a n s p o r t a t i o n  

S i l v i c u l t u r a l  
a n d / o r  
T r a n s p o r t a t i o n  
P l a n n i n g  



T a b l e  3 .  Land u s a g e .  

O b j e c t i v e  NWA GP NLP DP MLP OCT DLP S D  TSA O t h e r  

P l a n n i n g  o f  
Land Usage 

F o r e s t r y  
Budge t i ng  

Non-Timber 
P r o d u c t s  

Mu l t i p le -Usage  



More technological questions in the raw material side are 
for example; whole tree usage (causes problems in chemical 
recovery), optimization of the storage time between felling , 

and pulping (a good example here is that in stone groundwood 
process remarkable energy savings can be achieved if processing 
takes place earlier than 24 hours after cutting the tree. 
Another example is the decrease of yield due to long-term out- 
doors storaging), and use of other than primary wood fibers 

(recycling, straw, etc. ) . 

TECHNOLOGY 

The technological change in forest industry is not so 
rapid and dramatic as for example in electronics; the forest 
industry is a mature industry having high capital intensivity 
and therefore long investment cycle (15-20 years). Tradition- 
ally the research and development work has in Nordic countries 
partly been concentrated in central laboratories owned by 
the industry. The investment on R&D in companies is typically 
1-2% of the revenue. 

The main features of the technological change in forest 
industry include : 

i. Energy saving technology (recovery, bark and wood waste 
usage, cogeneration, energy management systems). 

ii. pollution abatement (new processes, closed mill concept, 
information and monitoring systems). 

iii. Higher yield technology. 

iv. New end-products and new demands on end-products. 

v. New raw materials (other than wood, whole tree, recycling). 

vi. Computerization and automation. 

vii. Development of lower capital intensity technology. 

viii.More efficient transportation systems and technology. 

Table 4 gives a summary of the most important new tech- 
nologies and processes at different stages of development in 
the pulp and paper industry. We can see that especially in 
pulping and recovery area very much development is on the way. 
On the paper mill side there are not so much new processes 
the main features are bigger and faster machines and improve- 
ments in formation and heat economy. The idea of "dry" paper- 
making is still far from reality. 

One remarkable change has been the computerization and 
automation in this industry branch. Figure 3 (Uronen and 
Williams, 1978) presents the development of process computer 
systems in this industry. In addition to this there exists 



Figure 3. Development of computer control installations 
in the pulp and paper industries. 
(Source: Uronen and Williams 1 9 7 8 )  
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a b i g  number of  a d m i n i s t r a t i v e  and o t h e r  computer systems and 
now t h e  tendency c l e a r l y  goes towards t h e  i n t e g r a t i o n  of a l l  
t h e s e  i n  a h i e r a r c h i c a l  management and c o n t r o l  system. The 
d i s t r i b u t e d  hardware has made it t e c h n o l o g i c a l l y  f e a s i b l e  and 
economical ly  a t t r a c t i v e .  These systems and t h e  problems and 
resea rch  work needed h e r e  a r e  d i scussed  i n  d e t a i l s  e lsewhere 
(Uronen, 1980b., Uronen and Wi l l iams, 1978) .  F i g u r e  4 
(Uronen, 1980b) g i ves  a schemat ic  p i c t u r e  of t h e  development 
o f  t h e  d i f f e r e n t  "genera t ions"  of  computer systems i n  t h e  
pu lp  and paper  i n d u s t r y .  

Recycl ing has ve ry  much importance i n  energy sav ing  ( i n  
mechanical i n t e g r a t e d  paper m i l l s )  and raw m a t e r i a l  sav ing .  
~t may have a l s o  very  much e f f e c t  "upwards" ( i . e . ,  on t h e  
m a r k e t s ) ,  i f  t h e  e f f e c t i v e  r e c y c l i n g  can be  e s t a b l i s h e d .  On 
t h e  o t h e r  hand it depends on t h e  development of  de ink ing  
technology and f u r t h e r  r e s e a r c h  e f f o r t s  a r e  needed f o r  example 
i n  so l v ing  t h e  "mul t iusage problem" i .e . ,  a f t e r  c e r t a i n  number 
of  usages t h e  f i b e r s  w i l l  become t o o  weak and t h e y  cannot  be 
used any more. 

INVESTMENT PLANNING 

AS i n d i c a t e d  i n  Table  1 t h e  main problems i n  investment  
p lann ing  a r e :  l o c a t i o n ,  product  mix, s c a l e  and technology.  

The l o c a t i o n  of t h e  m i l l  i s  ve ry  much r e l a t e d  t o  t h e  
wood resou rces  a v a i l a b l e  and t h e  t r a n s p o r t a t i o n  c o s t s  w i l l  
a l s o  become impor tan t  due t o  e v e r  i n c r e a s i n g  energy p r i c e s .  

Product  mix w i l l  probably  change. Typ ica l  p roduc t  mix a t  
n a t i o n a l  l e v e l  f o r  example i n  t h e  U.S. i s  g iven  i n  Table  5. 
Changes a r e  n o t  very  r a p i d ,  b u t  i n  OECD c o u n t r i e s  t h e  most r a p i d  
i n c r e a s e  i s  i n  p r i n t i n g  and w r i t i n g  papers  and i n  some packaging 
boards;  on t h e  c o n t r a r y  i n  develop ing c o u n t r i e s  t h e  b i g g e s t  
i n c r e a s e  i n  demand i s  i n  t i s s u e s  and i n  b a s i c  packaging m a t e r i a l  
(unbleached k r a f t  paper  board) . 

The e l e c t r o n i c  d a t a  p rocess ing  and in fo rmat ion  technology 
does n o t  remarkably a f f e c t  t h e  demand of  papers  i n  t h e  n e x t  
10-15 y e a r s ,  b u t  l o c a l l y  it may a l r e a d y  have some e f f e c t s ;  f o r  
example France has made t h e  d e c i s i o n  t o  r e p l a c e  t h e  te lephone 
ca ta logues  w i t h  e l e c t r o n i c  t e r m i n a l s  by t h e  y e a r s  1981-84. I n  
C e n t r a l  Europe 250,000 t / y e a r  l i g h t  p r i n t i n g  paper  f o r  te lephone 
ca ta logues  w i l l  be used (Baumann, Neudeck, 1979) .  F igu re  5 
g i v e s  a p o s s i b l e  t r e n d  i n  t h i s  s p e c i a l  q u a l i t y  f o r  France and 
Western Germany. I t  i s  c l e a r  t h a t  s i m i l a r  s t u d i e s  f o r  p lanning 
new c a p a c i t y  and s e l e c t i n g  product-mix are ve ry  impor tan t  
because a f t e r  investment  t h e  pay back t i m e  i s  l ong  (15-20 y e a r s )  
and you are s t u c k  w i th  t h e  s e l e c t e d  product  mix (more o r  less) .  
Thus t h e  aggregated  g l o b a l  o r  s i m i l a r  f o r e c a s t s  and t r a d e  
models do n o t  g i v e  s u f f i c i e n t l y  d a t a  f o r  investment  d e c i s i o n s  
a t  company l e v e l .  The b a s i c  q u e s t i o n s  a r e :  a v a i l a b l e  r a w  
m a t e r i a l  (what cou ld  be p roduced) ,  p r i c i n g  and t r a n s p o r t a t i o n  
of raw m a t e r i a l ,  f o r e c a s t s  by p roduc ts  t a k i n g  t h e  changing 
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Figure 5. The forecast of the consumption of the telephone catalogue paper in 
France and in FRG. (Source: Deutsche Papierwirtschaft 1979) 



Table  5. P roduc t ion  d i s t r i b u t i o n  i n  t h e  U.S. paper  
i n d u s t r y .  (US Environmental  P r o t e c t i o n  
Agency, 19771'API) 

96 o f  1974 
Produc t  US c a p a c i t y  

Unbleached k r a f t  paper  

Unbleached k r a f t  paperboard 

NSSC c o r r u g a t i n g  medium 

Recycled paperboard 

C o n s t r u c t i o n  paper  

Bleached market  pu lp  

D i sso l v i ng  p u l p  

P r i n t i n g / w r i t i n g  paper  

Bleached board  and b r i s t o l s  

T i s s u e  

Newsprint  and uncoated groundwood 8.1 

Bleached packag ing pape rs  

S p e c i a l  p a p e r s  

techno logy ( a f f e c t i n g  t h e  p roduc t i on  and end-product  s u b s t i t u -  
t i o n )  i n t o  accoun t ,  announced inves tment  p l a n s  i n  t h e  q u a l i t y  
e lsewhere ,  marke t ing  s i t u a t i o n ,  c a p i t a l ,  etc .  

 specially i n  Scand inav ia  due t o  t h e  h igh  r a w  m a t e r i a l ,  
l a b o r  and energy c o s t s  w e  canno t  any more be  compe t i t i ve  i n  
t h e  so c a l l e d  bu lk  p r o d u c t s  (market  pu lp ,  k r a f t l i n e r  o r  news- 
p r i n t )  w e  must produce h i g h e r  conve r ted  and more s p e c i a l i z e d  
p roduc ts  and t h e n  t h e  above ment ioned s t u d i e s  a r e  s t i l l  o f  
g r e a t e r  impor tance.  

The e f f e c t s  o f  governmental  a c t i o n s  and r e g u l a t i o n s  and 
r e g i o n a l  p o l i c i e s  w i l l  have g r e a t  i n f l u e n c e  on t h e  i nves tmen ts  
o f  t h e  f o r e s t  i n d u s t r y .  Very s e r i o u s  e f f e c t s  on t h e  new i n v e s t -  
ments (and a l s o  caus ing  c l o s i n g  o f  o l d  "marg ina l "  m i l l s )  do 
have t h e  env i ronmenta l  r e g u l a t i o n s .  S t u d i e s  i n  t h e  U.S. f o r  
example show t h a t  t h e  growth o f  new c a p a c i t y  h a s  d e c r e a s e d  due 
t o  t h e  e x t r a  c o s t s  o f  env i ronmenta l  i nves tmen ts  c a u s i n g  a  
c a p a c i t y  s h o r t a g e  o f  15% i n  1977 (L ippke,  Huges and Car rougher  
1975 ) .  T h i s  a l s o  h a s  an  i n c r e a s i n g  e f f e c t  on t h e  p r i c i n g  o f  
end-products.  E s p e c i a l l y  impor tan t  a r e  t h e  e f f e c t s  of t h e s e  
and o t h e r  r e g u l a t i o n s  on t h e  "marg ina l "  m i l l s .  



One o t h e r  i n t e r e s t i n g  t r e n d  i n  t h e  investment  p o l i c y  of 
b igger  f o r e s t  i n d u s t r y  companies is  t h e  enlargement i n t o  new 
branches of i n d u s t r y .  Typ ica l  examples i n  Scandinav ia  a r e  
manufactur ing o f  machines and equipment f o r  t h e  pu lp  and paper 
i n d u s t r y ,  e l e c t r o n i c s ,  s h i p  ho ld ing e t c .  Th is  can f o r  sorne 
companies form a s o l u t i o n  n o t  t o  be s o  s e n s i t i v e  f o r  economi- 
c a l  r e g r e s s i o n  i n  t h e  main bus iness .  

OPERATIONAL EFFICIENCY 

The modern m i l l s  wi th  eve r  i n c r e a s i n g  c a p a c i t i e s  and 
h igher  l e v e l  of  t e c h n i c a l  s o p h i s t i c a t i o n  and automat ion a r e  
very  compl icated dynamic systems w i th  h igh  c a p i t a l  i n tens i ve -  
ness .  So t h e  o p e r a t i o n a l  e f f i c i e n c y  should  be opt imized under 
vary ing  cond i t i ons .  E s p e c i a l l y  i n  t h e  n e a r  f u t u r e  we w i l l  be 
i n  a s i t u a t i o n  where 80% o f  t h e  p roduc t ion  t a k e s  p l a c e  dur ing  
o t h e r  than  normal d a y s h i f t  on normal working days when t h e  
r e s p o n s i b l e  t o p  and h ighe r  management s t a f f  i s  on s i t e .  I n  
t h i s  k ind of s i t u a t i o n  t h e  sh i f t -go ing  personne l  needs s p e c i a l  
t o o l s  and r e l i a b l e  and updated in format ion from t h e  p rocesses  
and from t h e  o v e r a l l  s i t u a t i o n .  Here t h e  computer based 
in fo rmat ion  and product ion p lanning and c o n t r o l  systems w i l l  
be va luab le .  The development o f  t h e s e  systems i s  today ve ry  
r a p i d  and f i r s t  systems a r e  a l r e a d y  i n  o p e r a t i o n .  Th is  i s  
an a r e a  where p l e n t y  of  r e s e a r c h  and development work i s  needed 
and systems a n a l y s i s  i s  i n  essence.  I n  p lann ing  of  t h e s e  
systems s p e c i a l  a t t e n t i o n  should  a l s o  be p a i d  on e f f i c i e n c y  
superv i s ion  and r e p o r t i n g  (consumptions, y i e l d s ,  e f f i c i e n c i e s ,  
a v a i l a b i l i t i e s ,  e t c . )  . Today it i s  t e c h n i c a l l y  p o s s i b l e  t o  
automat ize a lmost  every  o p e r a t i o n  i n  t h e  f o r e s t  i n d u s t r y ;  t h e  
b a s i c  ques t i on  i s  what i s  t h e  op t ima l  way t o  combine t h e  human 
resources  w i th  h igh technology i . e . ,  what i s  t h e  op t ima l  l e v e l  
o f  automat ion.  The o p e r a t i o n a l  e f f i c i e n c y  i s  c l o s e l y  connected 
w i th  t h e  techno log i ca l  change and innovat ion .  

E s p e c i a l l y  impor tan t  h e r e  a r e  a l s o  educat ion  and t r a i n i n g  
of  t h e  personne l  a t  each l e v e l  of  o r g a n i z a t i o n ,  maintenance o f  
equipment and keeping t h i s  i n d u s t r y  a t t r a c t i v e  f o r  people  as 
a working p lace .  The e f f e c t i v e  use  o f  management systems and 
t h e  f u r t h e r  development o f  them (bo th  hardware, so f tware  and 
orgware) i s  ve ry  impor tan t .  These q u e s t i o n s  a r e  more c l o s e l y  
d i scussed  i n  Uronen (1980b) .  

MARKETS AND POLICIES 

The i tems mentioned i n  Table  1 under t h e s e  s u b t i t l e s  
a r e  more o r  l e s s  d i scussed  a l r e a d y  i n  p receed ing  c h a p t e r s .  
Fu r the r  t hey  a r e  more "macro" problems, b u t  t h e  reason I want 
t o  l i s t  and mention them a l s o  he re  is  t h e  fo l low ing :  Even 
i f  t h e  markets  and governmental and o t h e r  a c t i o n s  and p o l i c i e s  
a r e  g l o b a l ,  n a t i o n a l  o r  r e g i o n a l ,  t h e  models a v a i l a b l e  and t h e  
p r e d i c t e d  e f f e c t s  a r e  n o t  d i r e c t l y  a p p l i c a b l e  t o  c e r t a i n  



company o r  m i l l .  Each m i l l  is  d i f f e r e n t  ( techno logy ,  s i z e ,  
l o c a t i o n ,  c o s t  s t r u c t u r e ,  f i n a n c i a l  s i t u a t i o n  e tc . )  s o  t h e s e  
"macro" problems and t h e  r e s u l t s  from s tudy ing  them a t  n a t i o n a l  
o r  r e g i o n a l  l e v e l  must i n  each i n d i v i d u a l  c a s e  be p r o j e c t e d  
t o  t h e  company l e v e l .  Th is  can b e s t  be done by t h e  company's 
own p lann ing  and systems group i n  coope ra t i on  w i t h  t h e  e x p e r t s  
i n  macro-s tud ies  and f o r e c a s t s  

SUMMARY 

The micro  and macro problems i n  f o r e s t  i n d u s t r y  cannot  
be s e p a r a t e d  from each  o t h e r .  However t h e r e  i s  a  n a t u r a l  
" d i v i s i o n "  f o r  t h e s e  problems and s tudy ing  o f  them; t h e  macro 
problems a r e  g l o b a l ,  n a t i o n a l  and r e g i o n a l  and they  can b e s t  
be s t u d i e d  i n t e r n a t i o n a l l y  and/or  n a t i o n a l l y  i n  s u i t a b l e  o r -  
g a n i z a t i o n s  w i th  s u f f i c i e n t l y  m u l t i d i s c i p l i n e  s t a f f .  These 
r e s u l t s  must t h e n  be p r o j e c t e d  and a p p l i e d  i n  t h e  company and 
m i l l  l e v e l  by t h e  company's own s t a f f  and t h u s  t h e  g e n e r a l  
f e a t u r e s  w i l l  be and must be taken  i n t o  account  when s o l v i n g  
t h e  microproblems i n s i d e  a  company o r  m i l l .  
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