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Figure S1. The relative difference in forwarders' productivity between sites where short timber and normal length timber 
were bucked (STS), and sites where only normal length timber was bucked (NLS) in type stand A for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack
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Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Graphs for the relative difference in forwarding productivity between sites where short timber and nor-
mal-length timber were bucked, and sites where only normal-length timber was bucked.
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Figure S2. The relative difference in forwarders' productivity between sites where short timber and normal-length timber 
were bucked (STS) and sites where only normal-length timber was bucked (NLS) in type stand B for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3

Short timber stack

Bunk cross section Small 4 m2 Normal 5 m2 Large 6 m2

Driving conditions Easy Normal Hard Easy Normal Hard Easy Normal Hard

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

A

Easy 1 stack Easy 2 stacks Normal 1 stack

Normal 2 stacks Hard 1 stack Hard 2 stack

-20

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

B

Series1 Series2 Series4

Series5 Series7 Series8

-20

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

C

Series1 Series2 Series4

Series5 Series7 Series8

-20

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

D

Series1 Series2 Series4

Series5 Series7 Series8

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

E

Series1 Series2 Series4

Series5 Series7 Series8

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

F

Series1 Series2 Series4

Series5 Series7 Series8

-14

-12

-10

-8

-6

-4

-2

0

0 50 100 150 200 250 300 350 400 450

A

Series1 Series2 Series4

Series5 Series7 Series8

-20

-15

-10

-5

0

0 50 100 150 200 250 300 350 400 450

B

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

C

Series1 Series2 Series4

Series5 Series7 Series8

-20

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

D

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0
2

0 50 100 150 200 250 300 350 400 450

E

Series1 Series2 Series4

Series5 Series7 Series8

-15

-10

-5

0

5

0 50 100 150 200 250 300 350 400 450

F

Series1 Series2 Series4

Series5 Series7 Series8

-14

-12

-10

-8

-6

-4

-2

0

0 50 100 150 200 250 300 350 400 450

A

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

B

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

C

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

D

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0

0 50 100 150 200 250 300 350 400 450

E

Series1 Series2 Series4

Series5 Series7 Series8

-16
-14
-12
-10

-8
-6
-4
-2
0
2

0 50 100 150 200 250 300 350 400 450

F

Series1 Series2 Series4

Series5 Series7 Series8

-20

-15

-10

-5

0

0 50 100 150 200 250 300 350 400 450

A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Figure S3. The relative difference in forwarders' productivity between sites where short timber and normal length timber 
were bucked (STS) and sites where only normal length timber was bucked (NLS) in type stand C for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Figure S4. The relative difference in forwarders' productivity between sites where short timber and normal length timber 
were bucked (STS) and sites where only normal length timber was bucked (NLS) in type stand D for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Figure S5. The relative difference in forwarders' productivity between sites where short timber and normal-length timber 
were bucked (STS) and sites where only normal-length timber was bucked (NLS) in type stand E for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Figure S6. The relative difference in forwarders' productivity between sites where short timber and normal length timber 
were bucked (STS) and sites where only normal length timber was bucked (NLS) in type stand F for small, normal, and 
larger forwarders in easy, normal, and difficult driving conditions

1 stack – loading one stack of short timber on the forwarder at STS; 2 stacks – loading two stacks of short timber on the 
forwarder at NLS

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3

Short timber stack

Bunk cross section Small 4 m2 Normal 5 m2 Large 6 m2

Driving conditions Easy Normal Hard Easy Normal Hard Easy Normal Hard
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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A

Easy driving conditions, 1 stack Easy driving conditions, 2 stacks

Normal driving conditions, 1 stack Normal driving conditions, 2 stacks

Difficult driving conditions, 1 stack Difficult driving conditions, 2 stack

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Site Distance

A 50 -13.7 -14.4 -13.3 -13.6 -12.6 -12.2 -12.9 -13.3 -11.8A -11.3A -12.5 -12.6 -12.9 -13.2 -12.3B -11.9B -12.7 -12.7

100 -13.1 -13.2 -12.4 -11.8 -11.5 -10 -12.3D -12.2D -10.7 -9.2 -11.6 -11 -12.6 -12.5 -11.8 -10.4 -12.3 -11.7

250 -11.6 -10.2 -10.5 -8 -9.5 -5.8 -10.8 -9.4 -8.3 -4.9 -9.6 -7.2 -11.8 -10.6 -10.4 -7.4 -11.2 -9.1

400 -10.5 -7.9 -9.3 -5.4 -8.3 -3.2 -9.5 -7.1 -6.7 -1.9 -8 -4.3 -11.1 -9 -9.3 -5.1 -10.2 -7

B 50 -13 -15.5 -12.3 -14.3 -11.1 -12.3 -12.9 -15.3 -11.3 -12.7 -12.3 -14.3 -12.7 -15 -11.5 -12.9 -12.2 -14.3

100 -11.9 -13.7 -10.8 -11.8 -9.2 -9.2 -12 -13.9 -9.8 -10.1 -11.1 -12.3 -12 -13.9 -10.2 -10.8 -11.3 -12.6

250 -9.4 -9.5 -7.6 -6.4 -5.8 -3.3 -9.9 -10.4 -6.7 -4.9 -8.4 -7.8 -10.3 -11 -7.6 -6.3 -9 -8.8

400 -7.5 -6.2 -5.4 -2.6 -3.5 0.6 -8.3 -7.6 -4.7 -1.5 -6.4 -4.3 -8.9 -8.6 -5.8 -3.2 -7.3 -5.8

C 50 -11.1 -14.5 -10.4 -13.2 -9.2 -11 -11.2 -14.6 -9.6 -11.8 -10.6 -13.5 -11.2 -14.6 -9.8 -12.2 -10.7 -13.7

100 -10 -12.6 -8.9 -10.5 -7.4 -7.7 -10.3 -13 -8.1 -9 -9.4 -11.4 -10.4 -13.3 -8.5 -9.8 -9.7 -11.9

250 -7.6 -8 -5.8 -4.8 -4.1 -1.5 -8.3 -9.3 -5.2 -3.6 -6.8 -6.5 -8.7 -10 -6 -5 -7.4 -7.6

400 -5.7 -4.6 -3.7 -0.8 -1.9 2.6 -6.6 -6.3 -3.3 0 -4.9 -2.9* -7.3G -7.4G -4.4 -1.8 -5.7 -4.5

D 50 -10.7 -14.5 -10 -13.1 -8.9 -10.9 -10.9 -14.7 -9.4 -11.8 -10.3 -13.6 -10.9 -14.7 -9.6 -12.2 -10.4 -13.8

100 -9.7 -12.5 -8.6 -10.4 -7.2 -7.6 -10.1 -13.1 -7.8 -8.8 -9.1 -11.3 -10.2 -13.4 -8.3 -9.7 -9.4 -11.9

250 -7.4 -7.9 -5.7 -4.6 -3.9 -1.2 -8 -9.1 -4.8H -3.1H -6.4 -6.2 -8.4 -10 -5.7 -4.8 -7.1 -7.5

400 -5.5 -4.4 -3.5 -0.5 -1.8 2.8 -6.3 -6 -2.9 0.6 -4.5 -2.5* -7 -7.3 -4 -1.4 -5.4 -4.2

E 50 -9.2 -13.5 -8.6 -12.2 -7.5 -10 -9.6 -14 -8.2 -11.2 -9.1 -13 -9.8 -14.4 -8.7 -12 -9.4 -13.5

100 -8.3 -11.5 -7.3 -9.5 -6 -6.7 -8.8 -12.5 -6.9 -8.4 -8 -10.8 -9.2 -13 -7.6 -9.6 -8.5 -11.6

250 -6.1 -7 -4.6 -3.8 -3.1 -0.6 -7.1 -8.7 -4.5I -3.1I -5.8 -6 -7.7 -9.8 -5.4 -4.8 -6.6 -7.4

400 -4.5 -3.6 -2.8 0 -1.3 3.1 -5.7J -5.8J -2.8 0.4 -4.2 -2.5 -6.5 -7.2 -3.9 -1.6 -5.1 -4.2

F 50 -8.3 -13.2 -7.7 -11.7 -6.7 -9.3 -8.4 -13.6 -7 -10.2 -7.8 -12.3 -8.4 -13.9 -7.2 -11 -8 -12.8

100 -7.4 -11 -6.5 -8.7 -5.4 -5.7 -7.6 -11.7 -5.7 -7 -6.8 -9.7 -7.8 -12.3 -6.1 -8.2 -7.1 -10.6

250 -5.5 -6 -4.2 -2.8 -3 0.4 -5.8 -7.3 -3.3 -1.2 -4.5 -4.3 -6.2 -8.5 -3.9 -2.9 -5.1 -5.7

400 -4.1 -2.6 -2.7 1 -1.4 4 -4.4 -4.1 -1.8 2.3 -3 -0.6 -5 -5.5 -2.5 0.5 -3.6 -2.3
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Bunk cross section Small 4 m2 Normal 5 m2 Large 6 m2

Driving conditions Easy Normal Hard Easy Normal Hard Easy Normal Hard
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