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THINNING SYSTEMS IN SWEDEN 
A REPORT BY BILL SEWELL, FORESTER, N.Z.F. P.. TOKOROA 

I n  May 1978 t h e  w r i t e r  v i s i t e d  Sweden a s  p a r t  o f  a  David Henry 
S c h o l a r s h i p  t o u r  t o  s t u d y  p r o d u c t i o n  t h i n n i n g  sys t ems  and p a r t i c u -  
l a r l y  t h e  s i l v i c u l t u r a l  b a s i s  o f  t h e s e  sys t ems .  T h i s  T e c h n i c a l B e l e a s e  
i s  an  e x t r a c t  from t h e  r e p o r t  on t h a t  t o u r .  The w r i t e r  acknowledges 
t h e  a s s i s t a n c e  g i v e n  by t h e  David Henry S c h o l a r s h i p  Board i n  making 
t h i s  s t u d y  p o s s i b l e .  

INTRODUCTION 

Thinn ing  p roduce ,  a s  a  p r o p o r t i o n  o f  t h e  t o t a l  c u t  i n  Sweden, h a s  
f a l l e n  from 50% i n  1955 t o  a b o u t  20% t o d a y .  However, t h i s  s t i l l  means 
an a n n u a l  c u t  f rom p r o d u c t i o n  t h i n n i n g  o f  a b o u t  14 m i l l i o n  m3 p e r  
y e a r  ( n e a r l y  t w i c e  New Z e a l a n d ' s  t o t a l  removal  o f  e x o t i c s ) .  The 
Swedish f o r e s t s  a r e  a l m o s t  e n t i r e l y  n a t u r a l  r e g e n e r a t i o n ,  w i t h  t h e  
major  s p e c i e s  b e i n g  S c o t s  p i n e  (Pinus s i l v e s t r i s ) ,  Norway s p r u c e  (Picea 
excelsa) , and b i r c h  (Betula spp.) . Topography i s  g e n e r a l l y  f l a t  t o  
r o l l i n g  w i t h  few a r e a s  i n a c c e s s i b l e  t o  r u b b e r - t y r e d  machinery .  

Some y e a r s  ago  a  s t a t e m e n t  w a s  made on t h e  p o l i c y  i n  wood h a r v e s t i n g  
development  i n  Sweden: "no hand on t h e  s a w ,  no  f o o t  on t h e  ground,  
by 1980" .  A t  l e a s t  i n  t h e  l a r g e r  o r g a n i s a t i o n s  t h i s  h a s  been a c h i e v e d  
now i n  most c l e a r f e l l i n g  o p e r a t i o n s ,  b u t  t h i n n i n g  s y s t e m s ,  a s  e v e r y -  
where ,  remain  v e r y  l a b o u r  i n t e n s i v e ,  and t h e  t a r g e t  i s  u n l i k e l y  t o  
be  m e t .  Whereas m a n y c o u n t r i e s  a r e  moving toward  n e u t r a l  t h i n n i n g * ,  
Sweden, i n f l u e n c e d  by f o r s e e a b l e  wood demands i n  30-40 y e a r s  t i m e ,  i s  
u n d e r t a k i n g  more s e l e c t i v e  t h i n n i n g  and i n c r e a s i n g  t h e  d i s t a n c e  
between e x t r a c t i o n  rows ,  which makes it u n l i k e l y  t h a t  f u l l y  mechanised 
o p e r a t i o n s  w i l l  be  p o s s i b l e ,  a t  l e a s t  i n  t h e  f o r s e e a b l e  f u t u r e .  However, 
a t  t h 2  same t i m e  t h e  major  deve lopments  a r e  towards  ways t h a t  t h e  
amount of  l a b o u r  used  can  be  minimised .  T h i s  i s  u n d e r s t a n d a b l e  where 
t h e  a v e r a g e  f o r e s t  d i r e c t  l a b o u r  c o s t  i s  a b o u t  $6 p e r  h o u r .  ( I n  
a d d i t i o n  t o  t h i s  t h e  employer  would b e  r e q u i r e d  t o  pay an  a d d i t i o n a l  
$5-$6 p e r  hour  t o  t h e  Government f o r  p a y r o l l  t a x  and s o c i a l  c o s t s . )  

SWEDISH THINNING SYSTEMS 

A l l  Swedish sys t ems  a r e  s i m i l a r  i n  t h a t  r e a s o n a b l y  p a r a l l e l  e x t r a c t i o n  
rows ( s t r i p  r o a d s )  a r e  formed on which t h e  produce  from between t h e  
s t r i p  r o a d s  i s  accumula ted  f o r  e x t r a c t i o n  t o  t h e  t r u c k  r o a d s .  The 
sys t ems  d i f f e r  i n  t h e  method o f  f e l l i n g ,  l i m b i n g ,  b u c k i n g ,  t h e  method 
of  movement t o  t h e  s t r i p  r o a d ,  and  t h e  method of  e x t r a c t i o n  t o  t h e  
t r u c k  r o a d .  The main sys t ems  i n  use  now and v a r i a t i o n s  e n v i s a g e d  i n  
t h e  f u t u r e ,  a r e  a s  f o l l o w s :  

"Neutral t h i n n i n g  system: A systematic t h i n n i n g  pattern such as  l ine  thinning. 
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2. MOTOR MANUAL SYSTEM P L U S  BOOM CRANE E X T R A C T I O N  
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i n  Sweden, accoun t ing  
f o r  over  60% of t h e  
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and t h e  produce 
( u s u a l l y  3 metre 
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and t r a i l e r  u n i t  i s  
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This  system i s  s imi la r  
t o  method 1, b u t  t h e  
produce i s  n o t  manually 
c a r r i e d  t o  t h e  s t r i p  
road.  I n s t e a d  it i s  
accumulated i n t o  
p i l e s  f o r  e x t r a c t i o n  
u s ing  a  s l i d i n g  boom 
c r a n e  mounted on 
t h e  fo rwarder  i n s t e a d  
of  a  h y d r a u l i c k n u c k l e -  
boom type .  Ten metre 
long  booms a r e  i n  
u se .  15 metre booms 
a r e  be ing  developed.  
Thus s t r i p  roads  can 
be  25-30 metres a p a r t  
now, and 35-40 metres 
a p a r t  f o r  t h e  l a r g e r  
boom which r e q u i r e s  
a  s l i g h t l y  wider  
e x t r a c t i o n  s t r i p .  



3.  MOTOR-MANUAL SYSTEM W I T H  W I N C H I N G  

4 .  W I N C H I N G  TO A  S M A L L  PROCESSOR 
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p i l e s  i n  t h e  f o r e s t .  
These a r e  e x t r a c t e d  
t o  t h e  s i d e  of  t h e  
s t r i p  road  by a winch,  
e i t h e r  mounted on a 
farm t r a c t o r  o r  s k i d  
mounted t y p e  c a r r i e d  
by two men. The winch 
i s  r a d i o  c o n t r o l l e d  
and was quo ted  a s  
c o s t i n g  abou t  $8,000 
i n  Sweden. The system 
is p r e f e r r e d  by 
s i l v i c u l t u r a l i s t s  a s  
t h e  outrows can be 
up t o  80-100 met res  
a p a r t ,  b u t  does g i v e  
r i s e  t o  i n c r e a s e d  
c o s t s  (p robab ly  2 0 %  
more expens ive  t h a n  
method 1).  
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I n  o r d e r  t o  d e c r e a s e  
t h e  amount of  l a b o u r  
invo lved  some systems 
a r e  b e i n g  used where 
whole t r e e s  a r e  winched 
t o  t h e  s t r i p  road 
where t h e y  a r e  l imbed 
and bucked by a proc-  
e s s o r .  P rocessors  f o r  
t h i n n i n g  have now been 
developed s o  s t r i p  
r o a d s  no l o n g e r  have 
t o  be 5-6 m e t r e s w i d e  
a s  was t h e  e a r l y  prac-  
t i c e  when c l e a r f e l l i n g  
p r o c e s s o r s  were used.  
The sys tem h a s  some 
problems i n  t h a t  a l l  
f e l l i n g  h a s  t o b e  away 
from t h e  s t r i p  road 
and p r o p e r l y  a l i g n e d ,  
which r e q u i r e s  e x t r a  
s k i l l  and e f f o r t .  The 
advantages  a r e  t h a t  
s t r i p  roads  can be  60- 
80 met res  a p a r t ,  no 
de l imbing i n  t h e  bush 
i s  r e q u i r e d ,  and 
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s l a s h  i s  accumulated on t h e  t r a c k s  t h u s  p r o v i d i n g  p r o t e c t i o n  f o r  t h e  
r o o t s .  Machinery i s  s t i l l  expens ive  - a fo rwarder  mounted 
del imber /bucker  c o s t s  around $140,000 i n  Sweden. 

5. MECHAN ISED SYSTEMS 
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t o  t h e  s t r i p  road  
f o r  l imbing  and 
bucking by a t h i n n i n g  
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systems a r e  on ly  
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The main-work be ing  c a r r i e d  o u t  i n  machinery development i s  des igned  
t o  d e c r e a s e  t h e  p r o p o r t i o n  o f  l a b o u r  invo lved .  Some e x t e n s i o n s  of  
t h e  f u l l y  mechanised sys tem a r e  : 

- To combine a l l  o p e r a t i o n s  on one machine, i . e .  f e l l i n g ,  e x t r a c t i o n  
t o  s t r i p  r o a d ,  and p r o c e s s i n g .  

- Winching o r  c r a n e  e x t r a c t i o n  of  whole trees t o  t h e  s t r i p  road 
and c h a i n  f l a i l  de l imbing .  

- Winching of whole t r e e s  t o  outrow and s k i d d i n g  t o  t r u c k  road 
f o r  t r a n s p o r t  w i t h  b ranches .  

APPLICABILITY TO NEW ZEALAND CONDITIONS 

The a p p l i c a b i l i t y  of  Swedish t h i n n i n g  sys tems t o  N e w  Zealand c o n d i t i o n s  
i s  l i m i t e d  by a number of  f a c t o r s :  

1. TOPOGRAPHY 

The more mechanised sys tems r e q u i r e  e i t h e r  f l a t  t e r r a i n  o r  an even 
s l o p e  where e x t r a c t i o n  rows r u n  a t  r i g h t  a n g l e s  t o  t h e  con tour .  Many 
of o u r  f o r e s t s  a r e  p l a n t e d  i n  a r e a s  w i t h  much more broken t e r r a i n .  



One Swedish development  which c o u l d  f i n d  a  u se  i n  o u r  more b roken  
c o u n t r y  i s  t h e  s m a l l  r a d i o  c o n t r o l l e d  winch mounted on an  a g r i c u l -  
t u r a l  t r a c t o r .  T h i s  would e n a b l e  p r e h a u l i n g  f rom some o f  t h e  s h o r t e r  
s t e e p  s l o p e s  t o  main t r a c k s  f o r  l a t e r  e x t r a c t i o n  u s i n g  f o r w a r d e r s  
o r  g r a p p l e  s k i d d e r s .  

2 .  COST OF MACHINERY AND LABOUR 

I n  New Zea land ,  w i t h  l a b o u r  s t i l l  g e n e r a l l y  a v a i l a b l e  and  i n e x p e n s i v e  
(compared t o  Sweden) and  machinery  c o s t s  h i g h ,  t h e  p r e s e n t  manual ly  
i n t e n s i v e  t h i n n i n g  s y s t e m s  w i l l  p r o b a b l y  s t i l l  s u p p l y  t h e  c h e a p e s t  
wood. An i n c r e a s e d  need  f o r  m e c h a n i s a t i o n  w i l l  o n l y  come when e i t h e r  
t h e  l a b o u r  i s  n o t  a v a i l a b l e  o r  t h e  l a b o u r / c a p i t a l  c o s t  r a t i o  changes  
i n  f a v o u r  of  machines .  

The h i g h  c o s t  o f  s p e c i a l i s e d  l o g g i n g  machinery  i s  a l s o  c a u s i n g  conce rn  
i n  Sweden. Over h a l f  o f  t h e  f o r e s t  a r e a  i s  owned by s m a l l  f o r e s t  
owners and  f a r m e r s ,  and  e x c e p t  where management i s  c o n t r o l l e d  t h r o u g h  
a  l a r g e  c o - o p e r a t i v e ,  t h i n n i n g  i s  o f t e n  c a r r i e d  o u t  by t h e  landowner  
u s i n g  s m a l l  a g r i c u l t u r a l  t r a c t o r s  and t r a i l e r s .  These  landowners  do  
n o t  have t h e  r e s o u r c e s  t o  s u p p o r t  e x p e n s i v e  f o r w a r d e r s  and  p r o c e s s o r s .  
Some development  work i s  b e i n g  c a r r i e d  o u t  i n  Sweden t o  d e v e l o p  more 
a d a p t a b l e  machines  which can  b e  used  i n  b o t h  t h e  a g r i c u l t u r a l  and  
l o g g i n g  s i t u a t i o n s .  Such machines  c o u l d  b e  a p p l i c a b l e  t o  N e w  Zea land  
when a  h i g h e r  p r o p o r t i o n  of  t h e  f u t u r e  t o t a l  c u t  comes from s m a l l e r  
f o r e s t s  and  w o o d l o t s .  

3. OBJECTIVES OF MANAGEMENT 

The t endency  i n  New Zea land  i s  f o r  g r e a t e r  s t a n d  management, w i t h  
p r u n i n g  and t h i n n i n g  a t  an  e a r l y  a g e  down t o  a  r e l a t i v e l y  low 
f i n a l  c r o p  s t o c k i n g .  Where p r a c t i s e d ,  o n l y  one  o r  sometimes two 
p r o d u c t i o n  t h i n n i n g s  a r e  c o n t e m p l a t e d ,  w i t h  o n l y  pulpwood o r  p o s t s  
a s  t h e  p roduce .  With r e s i d u a l  s t o c k i n g s  o f  less t h a n  4 0 0  s / h a  and  
m e r c h a n t a b l e  t ree  l e n g t h s  o f t e n  unde r  15 metres, e x t r a c t i o n  i n  tree 
l e n g t h s  is  p o s s i b l e  w i t h o u t  removing v a l u a b l e  p runed  s t e m s  i n  s t r i p  
rows and w i t h  min imal  damage t o  t h e  f i n a l  c r o p .  T h i s  would s u g g e s t  
t r a c t o r s  r a t h e r  t h a n  f o r w a r d e r s  a s  t h e  main e x t r a c t i o n  sys t em.  
However, t h e  s m a l l  p i e c e  s i z e  f rom e a r l y  t h i n n i n g s  and  t h e  l o w  r e s i d u a l  
s t o c k i n g s ,  would l e n d  t h e m s e l v e s  t o  g r e a t e r  p r o c e s s i n g  i n  t h e  s t a n d  
t h a n  w i t h  l o n g e r  r o t a t i o n  r eg imes  u s i n g  l a t e r  t h i n n i n g s  and  h i g h e r  
r e s i d u a l  s t o c k i n g s .  

T h i s  T e c h n i c a l  Re1 e a s e  i s the w o r k  of the  a u t h o r  a n d  i s  not the r e s u l t  o f  L IRA 
p r o j e c t  w o r k .  L IRA  p u b l i s h e s  i t  i n  the interests  o f  w i d e r  d i s s e m i n a t i o n  o f  
k n o w l e d g e  i n  the  i n d u s t r y .  L I R A  t a k e s  no r e s p o n s i b i l i t y  f o r  a c c u r a c y  o f  f i g u r e s  
nor d o e s  i t  n e c e s s a r i l y  s u p p o r t  or d i s a g r e e  w i t h  the o p i n i o n s  a n d  c o n c l u s i o n s  
s h o w n .  
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