Table 1 - Test sites characteristics. 
	Thesis
	Total Trees
	Removal Trees

	
	n ha-1
	G ha-1
	V ha-1
	DBH
	Hg
	n ha-1
	G ha-1
	V ha-1
	DBH
	Hg

	
	 
	m2
	m3
	 cm
	 m
	 
	m2
	m3
	 cm
	 m

	A
	1033
	71.89
	664.446
	29.8
	22.59
	233
	12.74
	116.106
	26.3
	22.06

	B
	875
	69.62
	628.501
	31.7
	22.86
	275
	19.28
	159.323
	30.0
	22.63

	C
	704
	61.98
	572.519
	33.4
	23.77
	304
	24.17
	218.394
	31.6
	22.86

	n: Stand density; G: basal area; V: stand volume; DBH: diameter at breast height.





Table 2 - Description of work elements and independent variables.
	Work and time elements
	Definition
	Independent variables

	Felling

	Walk to tree - Wtt 


	Begins when the worker starts toward the tree to be cut and ends when he reaches to the tree.

	Distance between trees - Dt
Diameter at breast height - DBH


	Cut - Ct
	Begins when the worker starts to make a wedge-shaped notch in the base of the tree to ensure that it accurately faces the felling direction and ends when the worker starts backcut.

	

	Fell - Ft
	Begins when the worker starts cutting the opposite side of the direction of fall and ends when the tree hits the ground.

	

	Cross-cutting - CRc
	Begins when the worker moves to the felled tree and ends when the feller finishes the last of the cross-cutting and starts toward the next tree to be felled.
	

	Refuel and sharpening
	-

	

	Extraction cycle with cable winch

	Travel unloaded – T U
	Begins when the farm tractor leaves the landing area and ends when the farm tractor stops in the stump area.

	Winching distance - Wd
Skidding Distance – Sd
Number of logs – Nl
Volume - V

	Hooking - H
	Begins when the worker has just grabbed the cable and sets the choker on the tree about 0.5–1.0 m away from the tree end, and ends when the farm tractor operator starts winching.

	

	Winching - W
	Begins when the driver starts to winch and ends when the tree has arrived at the rear part of the farm tractor.

	

	Travel loaded – T L
	Begins when the farm tractor moves to the landing and ends when it reaches the landing.

	

	Unhooking - Un
	Begins when the farm tractor reaches the landing and ends when the load is unhooked.
	

	Delays – D T
	Personal delay, Technical delay, and Operational delay.
	


Table 3 - Descriptive statistics at site A, B and C for felling phase.
	Parameter
	Unit
	Site A 
	Site B 
	Site C 

	
	
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Total Cycle Time
	min
	7.67
	2.65
	8.96
	3.43
	9.53
	3.62

	Walk to tree - Wtt
	min
	0.91
	0.34
	0.89
	0.34
	1.03
	0.39

	Cut - Ct
	min
	2.49
	2.60
	3.30
	3.42
	3.48
	3.60

	Fell - Ft
	min
	1.29
	0.12
	1.54
	0.16
	1.70
	0.17

	Cross-cutting - CRc
	min
	2.04
	0.22
	2.18
	0.23
	2.48
	0.27

	Refuel and sharpening – R & S
	min
	0.50
	0.13
	0.53
	0.15
	0.45
	0.15

	Delay T
	min
	0.45
	0.15
	0.52
	0.14
	0.40
	0.09

	Distance
	m
	42.98
	14.78
	40.83
	14.04
	45.87
	15.77

	Diameter
	cm
	26.25
	1.39
	30.03
	1.44
	31.60
	1.44

	Productivity
	m3 h-1
	4.85
	1.28
	5.71
	1.61
	5.85
	1.62






Table 4 - Descriptive statistics at site A, B and C for skidding phase.
	Parameter
	Unit
	Site A
	Site B
	Site C

	
	
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Total cycle time
	min
	11.01
	0.91
	11.30
	0.68
	11.42
	0.84

	Time travel unloaded – T U
	min
	1.65
	0.47
	1.48
	0.41
	1.33
	0.37

	Hooking - H
	min
	1.44
	0.39
	1.53
	0.41
	1.61
	0.48

	Winching - W
	min
	1.93
	0.27
	2.06
	0.35
	2.15
	0.39

	Time travel loaded – T L
	min
	4.68
	0.47
	5.14
	0.55
	5.20
	0.59

	Unhooking - Un
	min
	0.93
	0.16
	1.08
	0.22
	1.11
	0.29

	Delay Time – D T
	min
	0.38
	0.21
	0.50
	0.19
	0.53
	0.26

	Bunching distance
	m
	37.57
	10.31
	33.25
	9.12
	30.93
	40.10

	Skidding distance
	m
	223.16
	22.61
	203.87
	20.66
	201.12
	20.38

	Number of logs
	-
	4.63
	0.49
	4.55
	0.50
	4.58
	0.50

	Volume
	m3
	0.56
	0.06
	0.73
	0.08
	0.78
	0.09

	Productivity
	m3 h-1
	3.04
	0.42
	3.89
	0.54
	4.11
	0.52









 
Table 5  -  Productivity equation models for cutting and winching phases. 
	Model
	Equation
	F
	P
	R2adjusted

	Productivity
	Felling
	P = 7.286 + 0.5 * Diam - 0.452 *  TCT - 0.004 * Dist + 0.856 * SS
	856.97
	0.000
	0.950

	
	Skidding
	P = 1.932 - 0.003 * BDist - 0.008 * SDist + 5.339 * V - 0.162 * SS
	342.371
	0.000
	0.920

	P = Productivity; Diam = Diameter; TCT = Total Cycle Time; Dist = Distance; SS = Study Site (0 =A, 1 = B, 2 = C); BDist = Bunching Distance; SDist = Skidding Distance.




