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1  SOURCES 

This module is referenced by, and is part of, VCS methodology VM0035 Methodology for 
Improved Forest Management through Reduced Impact Logging. 

2  SUMMARY DESCRIPTION OF THE MODULE  

This module is used in conjunction with VCS methodology VM0035 Methodology for Improved 
Forest Management through Reduced Impact Logging to account for GHG emission reductions 
from the implementation of reduced impact logging practices in East and North Kalimantan, 
Indonesia. 

All parameters set out in this module are subject to periodic re-assessment. They are valid for ten 
years following VCS approval of this module, after which they will be re-assessed and this 
module updated. Note though that projects may use their validated crediting baseline and 
additionality benchmarks for their entire project crediting period. See VCS document Methodology 
Approval Process for further information. 

3  DEFINITIONS AND ACRONYMS 

In addition to the definitions set out in VCS document Program Definitions and VCS methodology 
VM0035 Methodology for Improved Forest Management through Reduced Impact Logging, the 
following definitions and acronyms apply to this module: 

3.1 Definitions 

Abandoned Felled Tree 
A felled tree that does not have any portion of its trunk removed from the felling site 

Felled Tree 
A tree specifically cut for harvest (ie, not cut or damaged due to skidding operations or collaterally 
damaged from felling nearby harvest trees) within the past year. Felled trees are indicated by the 
presence of a chainsaw-cut stump of commercial size. 

Harvested Tree 
A felled tree that has had a portion of its trunk extracted from the felling site 

 
Harvest Area 
The entire forest area within the relevant annual cutting block that is accessed by haul roads and 
skidding equipment (parameter At referenced in VM0035 Methodology for Improved Forest 
Management through Reduced Impact Logging). Note that: 

• In the case of bulldozer skidding zones, this area is defined as all areas within 48 meters 
of a skid trail centerline (or within a haul road corridor), as described by Griscom et al. 
(2014).  
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• In the case of monocable winch skidding zones, this area is defined as all areas within 75 
meters of a monocable winch anchorpoint, as described by Griscom et al. (2014).  

• For other commercial skidding methods (eg, modified excavator), the appropriate buffer 
distance is determined as the maximum skidding distance from the location of skidding 
machinery to stumps of harvested trees, consistent with methods used by Griscom et al. 
(2014). 

Log Length 
The aboveground length of a felled tree trunk from ground level to the base of the lowest major 
branch 

Long-line Winch Skidding Systems  

• A monocable winch machine (ie, panchang) that are small engines operating 100m cables 
attached to a metal sled; or 

• Excavators modified to operate 100m cables fed over the excavator arm. For monocable 
winch machines, the anchorpoints are the trees used to anchor the machines (marked at 
their base by cable marks). For modified excavators, anchorpoints are all points along the 
skid trails used by the excavators for winching. 

Killed Tree 
A tree that has fallen to the ground, and has been uprooted or has had its trunk snapped below 
the first branch 

Major Branch 
A branch that is at least five percent of the diameter of the main stem it emerges from 

Virgin Forest 
Forest areas not previously accessible for timber harvest 

3.2 Acronyms 

DBH Diameter at breast height 

HPH Hak Pengusahaan Hutan 

RIL-C Reduced impact logging that achieves GHG emission reductions 
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4  APPLICABILITY CONDITIONS 

This module is applicable under the following conditions: 

1) Projects must be located in the logging landscape within which the parameters set out in 
this module are applicable, as shown in Figure 1.1 The logging landscape is 
characterized as: 

• Located in East and North Kalimantan, Indonesia, in standing Bornean 
Dipterocarp forest on latosols.  

• The class of actors holds a legal commercial logging concession. 

• The major logging system is diameter limit selective harvest in which lower 
diameter does not fall below 50 cm DBH, or diameter above buttresses.   

• Harvesting occurs within harvest blocks that do not include virgin forests.  

Newly designated legal logging concessions within East and North Kalimantan – that may 
be outside of the zone depicted in Figure 1 - may be included in the applicable logging 
landscape if it can be demonstrated that the new concession is consistent with the three 
characteristics of the mapped logging landscape depicted in Figure 1. It must also be 
demonstrated that the project areas of new concessions do not occur in previously un-
accessed (ie, “virgin”) forests. Projects shall use the valid benchmark parameters for 
project development which are updated every ten years. 

  

                                                      

1 The logging landscape and the applicable areas is specified in the KMZ file accompanying this module. 
See VCS website for KMZ file.  Note that boundaries are approximate, and may not perfectly align with other 
valid sources for concession boundaries that fall within the applicable logging landscape. 
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Figure 1: East and North Kalimantan Logging Landscape Applicable to this Module 

 

The logging landscape, within which parameters set out in this module are applicable, is 
depicted in dark grey. This area represents Dipterocarp forests (light grey) within logging 
concessions on latosol soils sampled (black dots) by Griscom et al. (2014) – the results 
of which were used to define the baseline and additionality benchmarks for this module.   

2) Projects must include logging concession during years when the average harvest 
intensity within the annual cutting block does not fall below 16 m3/ha, below which it is 
assumed that a deliberate reduction in harvest level has occurred. Projects may be 
eligible for crediting during years that harvest intensity falls above 16 m3/ha, while being 
ineligible for crediting during years that harvest intensity falls below 16 m3/ha. 

5  PROCEDURES  

5.1 Derivation of Impact Parameter Crediting Baselines and Additionality Benchmarks 

This section presents the impact parameters for East and North Kalimantan that are used for 
setting the crediting baseline and additionality benchmarks for each of four impact parameters 
(summarized in Table 1: Procedure to Determine Impact Parameters and Table 2: 
Calculation of Baseline and Additionality Benchmarks). Also presented are the equations 
used to calculate emission reductions attributed to a given level of each quantitative impact 
parameter. Sampled permit holders represented forest areas legally logged within Hak 
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Pengusahaan Hutan (HPH) concessions, excluding areas deforested within HPH prior to year 
2010. 

All data presented are based on field measurements reported in Griscom et al. (2014). These 
field measurements were completed in 2012 in nine logging concessions in East Kalimatan, 
Indonesia. A stratified random sampling approach was used to select nine concessions for 
sampling from 73 logging concessions across East and North Kalimantan occurring on the most 
common laterite soil types supporting commercially valuable Dipterocarp forests, and stratified to 
cover a range of conditions including distance to market, slope and elevation. Despite this 
methodical sampling approach, there are two reasons to believe there may have been a tendency 
to select concessions with better-than-average logging practices:  

1) The authors were limited to accessing concessions that had an existing relationship with 
The Nature Conservancy, and thus were exposed to information about improved 
practices. As a result of this limitation, the authors were not able to sample three of the 
logging concessions selected for sampling, and  

2) The three FSC-certified concessions in East and North Kalimantan at the time of 
sampling were intentionally included in the sample of nine concessions.   

These two factors likely resulted in a conservative bias to the data (ie, lower business-as-usual 
baseline emissions than actually exist across East and North Kalimantan). The second factor is 
described in more detail below. 

In each of the nine concessions selected, field measurements were taken in randomly selected 
sub-blocks of the most recently legally logged annual cutting block to quantify the volume of tree 
biomass destroyed by felling and skidding activities. Measurements were also taken on the area 
of forests cleared for haul roads and log landings. These data, and information from the relevant 
scientific literature, were used to estimate CO2 emissions from logging activities associated with 
felling, skidding and hauling.  For details on methods used and results, see Griscom et al. (2014).   

All crediting baselines were set at the grand mean value for each impact parameter, averaged 
down to nearest whole number. All additionality benchmarks were set at the first quartile value for 
each impact parameter, averaged down to the nearest whole number. The values for all impact 
parameter benchmarks, and the basis for their derivation, are given in Table 2. 

In all cases, first quartile values for all impact parameters were lower than the bottom end of the 
95% confidence intervals. By setting additionality benchmarks at this level, only two of the nine 
concessions had mean measured values below the additionality benchmark. The selection of 
these thresholds for crediting baselines and additionality benchmarks was based on both 
empirical results of the field study (Griscom et al. 2014), and feedback during an expert 
consultation held in East and North Kalimantan in May 2013 (outcomes summarized in Appendix 
1). There were 35 participants in this expert consultation, including over 20 operations managers 
for logging concessions in East and North Kalimantan, as well as leading scientists on tropical 
silviculture, and representative NGOs and the Indonesian government. Notable observations 
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emerging from the expert consultation are described for each impact parameter below, and 
summarized in Appendix 1. 

 Equations for Quantifying GHG Emission Reductions 5.1.1

Equations are given in Sections 5.1.1 - 5.1.4 for calculating emission reductions as a function of 
each of the four impact parameters listed in Tables 5.1 and 5.2. Equations for calculating 
emission reductions (ER) take the basic form of a linear equation: 

ER = (baseline impact parameter – measured impact parameter) * (emissions coefficients)   

All equations below include two fixed emissions coefficients:  

1) The ratio for converting from C to CO2 (R term in equations below), and  

2) The fraction of stand-level tree biomass carbon that occurs belowground versus 
aboveground (terms FAGB and FBGB in equations below)  

For each impact parameter, two equations are given: one for emissions from aboveground 
carbon (81% of emission reductions) and one for emissions from belowground biomass carbon 
(19% of emission reductions). The values assigned for these proportions are based on Mokany et 
al. (2006).2 Note that the figures in this section combine both above- and below-ground emission 
sources. 

 Procedures for Including Deductions in the Calculations of Emission Reductions as a 5.1.1.1
Function of Uncertainty   

Calculations of emission reductions for all impact parameters incorporate deductions for 
uncertainty.  Deductions were made by assigning values at the bottom end of the 95% confidence 
intervals for key input variables used in calculating the relationship between impact parameters 
and emissions. There was one exception to this approach: a yet more conservative deduction 
approach was used in the case of SKID due to the peculiar nature of calculating confidence 
intervals for skidding emissions associated with SKID (see Section 5.1.3 for details). See Figures 
2a – 4a which display the magnitude of conservative deductions which resulted.  

In the case of conservative assumptions for emissions as a function of impact parameters for 
felling emissions (FELL1 and FELL2), the option of adjusting the conservative default coefficients 
based on concession-specific data on harvesting intensity is allowed. This is because these 
default factors are unnecessarily conservative (less than half of measured values) for 
concessions with medium to high timber volume stocking levels. Methods for adjusting default 
coefficients also are conservative, by requiring new estimates to be assigned as the bottom end 

                                                      

2 Mokany K, Raison RJ, Prokushkin AS (2006) Critical analysis of root:shoot ratios in terrestrial biomes. 
Global Change Biology, 12, 84–96. 
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of the 95% confidence intervals for any new concession-specific samples, if 95% confidence 
intervals represent ± 15% of the mean or more (otherwise the mean estimate can be used). 

In addition to these deductions, the baselines for each impact parameter are conservative 
because a conservative bias was incorporated in the selection of the nine logging concessions 
sampled for source data (Griscom et al. 2014), as described above. Furthermore, as described in 
Griscom et al. 2014, the allometric equation used to estimate tree volume (and associated 
emissions) was conservative due to higher than average tree height in East and North 
Kalimantan forests. 

 Procedures for Establishing a Performance Benchmark Based Upon Available 5.1.1.2
Technologies and/or Current Practices, and Trends, within the Sector 

The current technology used for logging in commercial logging in East and North Kalimantan has 
not changed for at least the past ten years (based on Griscom personal observation since 2008, 
and communications with practitioners since 2000). One exception to this observation is the 
limited use of a long-line winching system (monocable winch) for log skidding, substituting for 
conventional bulldozer skidding, in three logging concessions, due to promotion of this technology 
by The Nature Conservancy. The only other indication of a recent change in conventional logging 
practices is certification by the Forest Stewardship Council (FSC) in the same concessions where 
long-line winching systems were tested (as noted above). FSC is the only internationally 
recognized certification scheme in East and North Kalimantan that may indicate improved logging 
practices in East and North Kalimantan.  

To incorporate long-line winching technology and FSC certification into the baseline and 
additionality benchmarks, this module intentionally included all three FSC-certified logging 
concessions in East and North Kalimantan, which were also testing long-line winching systems, in 
the nine concession sample (as reported in Griscom et al. 20143). Thus, the baseline assumes 
that 30% of logging concessions in East and North Kalimantan are FSC-certified and are 
implementing a limited extent of long-line winching.  Currently, only ~5% of logging concessions 
(N = 73) in East and North Kalimantan are FSC-certified and employing limited use of monocable 
winch skidding.   

The first FSC certification of a logging concession occurred in 2006, and the earliest monocable 
winch skidding machinery tested for legal logging operations the authors of this module were 
aware of occurred in 2011.  If the current trend of FSC certification of logging concessions were 
to continue, ~10% adoption of FSC certification and long-line winching by 2018, and ~15% by 
2024 is expected. Thus, an assumption of 30% FSC certification and long-line winching use for 
our baseline sampling well exceeds the trend in improved practices ten years into the future.  

                                                      

3 Note that at the time of sampling by Griscom et al. (2014) only two of the three FSC-certified concessions 
were using a long-line winching system. 
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Table 1: Procedure to Determine Impact Parameters 

Harvest activity 
category  

Emissions  
Category 

Impact  
Parameter 

Procedure to  
Confirm 

Felling and log 
recovery: 
Includes 
improvements in 
pre-harvest 
inventory, felling, 
bucking and 
extraction 
practices. 

Emissions from trees 
felled and 
abandoned. 

FELL1: Average % 
felled trees abandoned 

Visual assessments of 
sampled felled trees.  

Emissions from trees 
felled with some 
volume extracted. 

FELL2: Average % 
felled log length left 
(excluding abandoned 
logs; l 

Visual assessments of 
sampled felled trees 
with log section 
extracted. 

Skidding: Pre-
harvest inventory 
and dozer skid 
trail planning 
and/or long-line 
winching and/or 
directional felling 

Emissions from 
mortality resulting 
from skidding 
damage. 

SKID: Average # trees 
> 20 cm DBH killed by 
skidding per ha = 
Average m length skid 
trail per ha * Average # 
trees > 20 cm DBH 
killed per m skid trail. 

Sampling skid trail 
starts, mapping 
sampled skid trails and 
tallying trees killed. 

Hauling: 
Narrower and/or 
shorter haul roads 
and smaller log 
landings 

Emissions from 
mortality resulting 
from clearing road 
corridors and log 
landings. 

HAUL: Area of haul 
road and log landing 
corridors (m2 ha-1). 

Mapping of all haul road 
corridor centerlines 
within annual cutting 
block, sampling of 
corridor widths (or direct 
mapping of area with 
remote sensing). 
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Table 2: Calculation of Baseline and Additionality Benchmarks  

Concession 
Code 

Percent of 
felled trees 
abandoned 
(FELL1) 

Percent of 
harvested log 
length 
abandoned 
(FELL2) 

Average 
number of 
trees > 20 cm 
DBH killed per 
ha (SKIDB) 

Are of haul 
road and log 
landing 
corridors (m2 
ha-1) (HAUL)4 

A  40.0% 13.6% 25.7 257.7 

B 20.0% 15.0% 10.9 na 

C 20.0% 32.3% 16.8 na 

D 44.4% 21.9% 20.1 na 

E 33.3% 14.4% 19.5 326.2 

F 37.5% 12.2% 7.6 369.0 

G 13.3% 22.0% 10.3 na 

H 9.5% 27.3% 40.0 298.4 

I 7.7% 10.6% 19.8 365.3 

Crediting 
Baseline (mean) 

25.1% 18.8% 19.0 323.3 

Additionality 
Benchmark (Q1) 

13.3% 13.6% 10.9 298.4 

The inefficiencies apparent in the business-as-usual rates of log recovery (abandoned and 
unrecovered felled volumes, FELL1 and FELL2) occur due to a combination of factors, including:  

• Poor communications between fellers and skidders. 

• Poor appraisal of unsound trees by fellers. 

• The cost of felling trees is much lower than the cost of skidding trees (human labor costs 
are low, and chainsaws are much cheaper than bulldozers), and felling occurs before 
skidding. The final decisions on extracting a tree are left to the skidder, so fellers err on 
the side of felling more trees than necessary. 

• A flat volume-based tax is generally applied, and permits limit total volume extracted 
(rather than area) so there is an incentive to extract only the very best trees. 

                                                      

4 Haul road corridor width includes log landings (which represent expansions of haul road corridor width at 
irregular intervals). 
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 Felling Impact Parameter 1 (FELL1): Percent of Felled Trees Abandoned 5.1.2

 Additionality and Crediting Baseline 5.1.2.1

Felling Impact Parameter 1 (FELL1) is the average percent of abandoned felled trees in relation 
to (all) felled trees. The crediting baseline for FELL1 is set at 25.0%, the grand mean whole 
number value across all nine logging concessions sampled. This means that a project would 
need to achieve performance in the top 25% to be credited.  

The additionality benchmark for FELL1 is set at 13% abandoned felled trees, which is the first 
quartile value among the nine concession mean values. This means that projects may only 
abandon 13% of tree felled to be considered additional. Based on field measurements and expert 
consultation, both an aggressive threshold and a feasible one were considered. In order to 
achieve lower proportions of abandoned felled trees, concession managers should take actions 
such as training chainsaw operators in improved methods to detect defective trees (eg, vertical 
insertion of the chainsaw bar) and improved felling techniques to avoid splitting of logs and 
downhill sliding of logs. Chainsaw and skidding operators may also need incentives to change 
their behavior in order to reduce FELL1. Operations managers consulted during the May 2013 
workshop concluded that it was not feasible to achieve less than 5% of felled trees abandoned, 
because a small proportion of felled trees unavoidably split upon felling and/or are cannot be 
detected as defective until after felled. 

 Quantification of GHG Emission Reductions 5.1.2.2

Reductions in the FELL1 impact parameter below the crediting baseline results in avoided CO2 

emissions, calculated using the following equations: 

ERFELL1-AGC = (FELL1B - FELL1M) * (FTB + CDB) * R * FAGB   (1) 

ERFELL1-BGB = (FELL1B - FELL1M) * (FTB + CDB) * R * FBGB   (2) 

Where: 

ERFELL1-AGC = Emission reductions from aboveground carbon due to reductions in FELL1 
below crediting baseline (t CO2e/ha) within the annual harvest area. 

ERFELL1-BGB  = Emission reductions from belowground tree carbon due to reductions in FELL1 
below crediting baseline (t CO2e/ha) within the annual harvest area. 

FELL1M  = Measured felling impact parameter 1 (%) 

FELL1B   = Baseline felling impact parameter 1 (%) 

FTB    = Felled tree biomass carbon (t C/ha) (23.23 default value) 

CDB   = Collateral damage biomass carbon (t C/ha) (8.55 default value) 

R  = Ratio of CO2 to C molecular weight (44/12 default value) 
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FAGB  = Fraction of total tree biomass carbon that is above ground (0.81 default value) 

FBGB  = Fraction of total tree biomass carbon that is belowground (0.19 default value) 

These equations result in the emission reductions as shown in Figure 2b.   

For felling emissions, the outcome is dependent upon a pre-existing variable unrelated to current 
logging practices: the stocking levels of commercially and legally harvestable timber (see 
Griscom et al. 2014 for empirical basis of this conclusion). Conservative default values were 
calculated for felled tree biomass carbon (FTB) and collateral damage biomass carbon (CDB) 
shown above as the bottom end of the 95% confidence intervals based on measurements in 
Griscom et al. 2014.   

These combined conservative assumptions result in the conservative deduction displayed by the 
solid red line in Figure 2a. Given that some concessions can be considerably higher than (more 
than double) these default values due to higher stocking of legally harvestable timber, the option 
of adjusting the default values for FTB and CDB as a function of measured timber volume 
stocking levels was allowed. Concession-specific estimates for FTB and CDB5 variables must be 
derived from the bottom end of the 95% confidence intervals of measured stocking levels if 95% 
confidence intervals represent ± ≥15% of the mean - otherwise the mean estimate can be used.  

See section 5.2.1 for more details on calculating FTB and CDB variables. 

Figure 2a and 2b: Percent of Felled Trees Abandoned 

2a) 2b)  

 (a) A conservative deduction (red line) was incorporated in the relationship between FELL1 and 
associated emissions (and emission reductions). 

                                                      

5 Note that concession-specific values for CDB are adjusted from the default based on concession-specific 
values for the density of felled trees, but do not involve an adjustment of the embedded default value for 
collateral damage emissions per felled tree (=1.74 MgC/felled tree). 
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(b) Emission reductions as a function of FELL 1 values (based on the conservative red line 
relationship in (a)) are show by the blue line as a function of percent felled trees abandoned using 
equations 1 and 2, using default values for FTB and CDB. The blue line hits zero at the 
benchmark value of 25% of felled trees abandoned.  The dashed black vertical line (and dot on 
blue line) shows the additionality benchmark set at 13%. 

 Felling Impact Parameter 2 (FELL2): Percent Harvested Log Length Abandoned 5.1.3

 Additionality and Crediting Baseline 5.1.3.1

Felling impact parameter 2 (FELL2) is the average percent of harvested tree log length that was 
left in the forest. In other words, FELL1 covers all felled trees that have no log removed, while 
FELL2 covers all the other felled trees that have some portion of the log removed.    

The crediting baseline for FELL2 is set at 18%, representing the grand mean value across 
concession sampled by Griscom et al. (2014).   

The additionality benchmark for FELL2 is set at 13%, which is the first quartile value among the 
nine concession mean values. This means that projects may only abandon 13% of felled trees 
that have had some portion of log removed to be considered additional.  

Based on field measurements and expert consultation, both an aggressive threshold and a 
feasible one were considered.  In order to reduce the proportion of harvest tree logs left in the 
forest, concession managers will need to take actions such as training chainsaw operators to 
avoid felling trees with limited recoverable log length, to improve log bucking methods to 
maximize utilization, and to improve felling methods to leave lower stumps. Also, chainsaw and 
skidding operators may need incentives to change their behavior to reduce FELL2.  

 Quantification of GHG Emission Reductions 5.1.3.2

Reduction in FELL2 from the crediting baseline results in avoided emissions, calculated using the 
following equations:  

ERFELL2-AGC = (FELL2B - FELL2M) * FLB * R  * FAGB    (3) 

ERFELL2-BGB = (FELL2B - FELL2M) * FLB * R  * FBGB    (4) 

Where: 

ERFELL2-AGC  = Emission reductions from aboveground carbon due to reductions in FELL2 
below crediting baseline (t CO2e/ha of annual harvest area) 

ERFELL2-BGB  = Emission reductions from belowground tree biomass due to reductions in 
FELL2 below crediting baseline (t CO2e/ha of annual harvest area) 

FELL2B = Baseline felling impact parameter 2 = average percent log length left in forest 
(excluding trees with no log section removed). 
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FELL2M  = Measured felling impact parameter 2 = average percent log length left in forest 
(excluding felled trees with no log section removed). 

FLB = Mean felled tree log biomass carbon (t C/ha, excluding trees with no log 
section removed) (t C/ha) (9.85 default value) 

R  = Ratio of CO2 to C molecular weight (44/12 default value) 

FAGB  = Fraction of total tree biomass carbon that is above ground (0.81 default value) 

FBGB  = Fraction of total tree biomass carbon that is belowground (0.19 default value) 

These equations result in the emission reductions as a function of FELL2M as shown in Figure 3b. 

As described for FELL1, for felling emissions the outcome is dependent upon a pre-existing 
variable unrelated to current logging practices: the stocking levels of commercially and legally 
harvestable timber (see Griscom et al. 2014 for empirical basis of this conclusion). The 
conservative default value given above for Felled Log Biomass carbon (FLB) was considered as 
the bottom end of the 95% confidence intervals for FLB measurements as reported by Griscom et 
al. 2014.  

This conservative assumption resulted in the conservative deduction displayed by the red line in 
Figure 3a. Given that some concessions can be considerably higher than these default values 
due largely to higher stocking of legally harvestable timber, the option of adjusting the default 
value for FLB was allowed. Values assigned for concession-specific estimates for FLB must be 
derived from the bottom end of the 95% confidence intervals of measured stocking levels if 95% 
confidence intervals represent ± ≥15% of the mean - otherwise the mean estimate can be used. 
See section 5.2.1 for more details on calculating FLB. 

Figure 3a and 3b: Percent of Harvest Tree Log Length Abandoned 

3a) 3b)  
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(a) A conservative deduction (red line) was incorporated in the relationship between FELL2 and 
associated emissions (and emission reductions) as a function of a conservative estimate of FLB 
as described in text. 

(b) Emission reductions, determined using the conservative red-line relationship in (a), are show 
by the blue line as a function of equations 3 and 4, using the listed default value for FLB. The blue 
line hits zero emission reductions at the crediting baseline level for FELL2.The dashed black 
vertical line (and dot along blue line) shows the additionality benchmark for FELL2 set at 13%.   

 Skidding Impact Parameter (SKID): Number of Trees > 20 cm DBH Destroyed 5.1.4

 Additionality and Crediting Baseline 5.1.4.1

The skidding impact parameter (SKID) is the number of trees greater than 20.0 cm DBH 
destroyed by skidding operations per ha. This parameter combines two variables influencing the 
impact of skidding:  

1. The density of skid trails (length per ha); and,  

2. The impact per unit length of skid trails.   

The baseline for SKID was set at 19.0, representing the grand mean value across concession 
sampled by Griscom et. al. (2014). The additionality benchmark for SKID was set at 10.0, which 
is the first quartile value among the nine concession mean values. This means that projects may 
only destroy 10 trees greater than 20.0 cm DBH in the skid trail to be considered additional.  

Since Griscom et al. (2014) found significantly lower skidding impacts in FSC-certified 
concessions, and considering that selection of concessions were biased to include all FSC 
concessions in East and North Kalimantan (as well as other concessions with training on skidding 
from TNC), the mean (baseline) and bottom quartile (additionality benchmark) values for SKID 
are expected to be particularly conservative.   

In order to reduce SKID, concession managers will need to take actions (or further improve 
existing actions) to plan and mark skid trails prior to entry of skidding equipment, and use 
reduced impact skidding technology (eg, long cable winching systems). The use of reduced 
impact skidding technology, absent in most concessions and under very limited use in FSC-
certified concessions measured by Griscom et al. 2014, offers the greatest opportunities for 
avoided emissions.  

 Calculating Emission Reductions 5.1.4.2

The equations for estimating emission reductions associated with reductions in SKID are based 
on the empirical relationship (R2=0.89) between mean field measurements for SKID, and mean 
field measurements of total committed emissions from destruction of trees > 10 cm DBH in each 
of the concessions sampled by Griscom et al. (2014), as displayed in the black line in Figure 4a.  
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This figure demonstrates the strong relationship between the count of trees >20 cm DBH 
destroyed by skidding per ha (SKID impact parameter) and the emissions from damage to all 
trees > 10 cm dbh from skidding. A more conservative linear relationship was derived (solid red 
line in Figure 4a) by deducting 15% from each skidding emissions value derived by Griscom et al. 
(2014), and re-calculating a linear regression line from these lower emissions values.  

This conservative regression line was set to intercept the 0 value (ie, a zero SKID value = 0 
emissions). This conservative linear function was slightly more conservative6 than an alternative: 
using the curved line for the bottom end of the 95% confidence intervals (CI) around the 
regression line for the relationship between SKID and skidding emissions (dashed red line in Fig. 
4a). It was decided to not use the curved 95% CI line for two reasons: 

1) The complexity of the equation necessary to calculate the curved 95% CI regression line 
was excessive,  

2) The curved 95% CI regression line generates an illogical outcome: negative emissions 
for SKID values below 2.    

Thus, this more conservative linear model was used as the basis for equations 5 and 6 below. 

Figure 4a and 4b: Number of Trees 20 cm DHB Destroyed from Skidding per ha 

4a) 4b)  

(a) It was estimated using a conservative linear relationship between SKID (x-axis) and skidding 
emissions by deducting 15% from estimated C emissions per ha (red line). This approximated a 
more complex deduction derived from the bottom of the 95% confidence intervals (dashed red 
line) for the linear regression line (black line).  

                                                      

6 While the solid straight red line does not appear more conservative than the dashed curved line in Fig 
5.1.3a, the straight red line does generate more conservative (ie, lower) emissions reductions calculations. 
This is because the curve of the dashed red line results in a larger difference between the baseline SKID 
emissions and below-baseline SKID emissions (as compared to the difference calculated using the solid red 
line). 
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(b) The CO2 emission reductions derived from the solid red line relationship in (a) are show by the 
blue line (see equations 5 and 6). The blue line hits zero at the crediting baseline. The dashed 
black vertical line shows the additionality benchmark set at 10.0.   

ERSKID-AGC = (SKIDB - SKIDM) * SEC * R * FAGB     (5) 

ERSKID-BGB = (SKIDB - SKIDM) * SEC * R * FBGB     (6) 

Where: 

ERSKID-AGC = Emission reductions from aboveground carbon due to reductions in SKID 
below crediting baseline (t CO2e/ha of annual harvest area) 

ERSKID-BGB = Emission reductions from belowground biomass (due to reductions in SKID 
below crediting baseline (t CO2e/ha of annual harvest area) 

SKIDB = Baseline value for skidding impact parameter - mean number of trees > 20 cm 
DBH destroyed per ha (trees/ha)  

SKIDM = Measured value for skidding impact parameter - the mean number of trees > 
20 cm DBH destroyed by skidding per ha (trees/ha)  

SEC = Skidding carbon Emission Coefficient (dimensionless) 

R  = Ratio of CO2 to C molecular weight (dimensionless) 

FAGB  = Fraction of total tree biomass carbon that is above ground (0.81 default value) 

FBGB  = Fraction of total tree biomass carbon that is belowground (0.19 default value) 

Unlike felling emissions, no evidence was found that skidding emissions are dependent upon 
stocking levels, thus no option is given for adjusting elements of Equations 5 and 6 (see Griscom 
et al. 2014 for basis of this conclusion).    

 Hauling Impact Parameter (HAUL): Area of Haul Road and Log Landing Corridors 5.1.5

 Additionality and Crediting Baseline 5.1.5.1

The hauling impact parameter (HAUL) is the area, in square meters per ha of annual cutting block 
(m2 ha-1), of haul road and log landing (or yard) corridors. These corridors include both the active 
road and landing surfaces (bare earth) as well as the swath of forests on either side of active use 
surfaces that are cleared of trees for the purposes of “daylighting” (speed drying of active road 
surfaces).  Log landings (or yards) are located alongside haul roads and represent widened 
sections of the haul road corridor.  Including log landings as part of the haul road corridor (as 
done for HAUL) increases mean haul road corridor width by about 10%. Haul road and log 
landing corridor widths are defined as the distance between the nearest tree trunks (>10 cm 
DBH) perpendicular to any given point along the haul road centerline. 
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The crediting baseline for HAUL was set at 323.3 m2 ha-1, representing the grand mean value 
across five of the concessions sampled by Griscom et al. (2014), using 5,674 ha of aerial lidar 
data analyzed by Ellis et al. (unpublished). The additionality benchmark for HAUL was set at 
298.4 m2 ha-1, which is the first quartile value among the five concession mean values. This 
means that projects may only have an area of 298.4 m2 ha-1 of road and log landing corridors to 
be considered additional. 

Based on discussions with concession managers during the May expert consultation, road build 
with improved construction practices (eg, gravel surfaces on steep sections, convex road surface, 
frequent culverts) are functional with narrower corridors for daylighting. Landings can be virtually 
eliminated by using the margins of existing road corridors for log landings. Active road surfaces 
are 5-10 meters in width, so there is considerable opportunity for reducing the width of the total 
haul road and log landing corridor, and thus considerable opportunity for reducing overall haul 
road corridor area. 

 Calculating Emissions Reductions 5.1.5.2

It is conservatively assumed that the haul road and log landing emissions associated with a given 
annual harvest are limited to the clearing of haul road and log landing corridors within the 
boundaries of a given annual cutting block. Annual harvests involve construction of haul road and 
log landing corridors. Forest biomass cleared per ha for construction of haul roads and log 
landings was sampled using a double-prism inventory design in cutting blocks slated for logging 
the year after field sampling (Griscom et al. 2014). Calculations of baseline haul road and log 
landing area were derived from aerial lidar data covering the entire annual cutting blocks in five of 
the nine logging concessions sampled by Griscom et al. 2014, representing a sample area of 
5,674 ha (mean of >1000 ha annual cutting blocks in each concession sampled). This lidar data 
offered a much larger sample area for estimating haul road and log landing area (Ellis et al. 
unpublished) than was available from Griscom et al. (2014), and generated a more conservative 
estimate of grand mean baseline haul road area (323.3 m2/ha) than was available based off of 
measurements by Griscom et al. (592.4 m2/ha). To calculate the relationship between haul road 
and landing corridor width (HAUL) and emissions, the conservative assumption that biomass 
carbon of forest cleared equals the bottom-end of the 95% confidence intervals from the mean of 
pre-logging forest biomass carbon measurements were employed, after subtracting for 
roundwood extracted (= 232.7 t C ha-1).  

These values resulted in the relationship between HAUL impact parameter and hauling emissions 
as shown by the red line in Figure 4a. The conservative deduction for uncertainty in the emissions 
estimate is represented by the difference between the red line and black line in Figure 4a. It was 
noted that this difference does not reflect an additional conservative assumption involved in 
calculating both black and red lines in Figure 4a: selection of the lidar-based calculations of haul 
road and log landing area (Ellis et al. unpublished), rather than field-based calculations reported 
by Griscom et al. (2014). Based on the red line relationship in Figure 4a, the equations for 
calculating haul road and log landing corridor emissions are as follows: 
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ERHAUL-AGC = (HAULB - HAULM)  * 0.0001 * FB * R  * FAGB    (7) 

ERHAUL-BGB = (HAULB - HAULM)  * 0.0001 * FB * R * FBGB    (8) 

Where: 

ERHAUL-AGC = Emission reductions from aboveground carbon due to reductions in HAUL 
below crediting baseline (t CO2e/ha of annual harvest area) 

ERHAUL-BGB = Emission reductions from belowground tree biomass due to reductions in 
HAUL below crediting baseline (t CO2e/ha of annual harvest area) 

HAULM = Measured value for hauling impact parameter, area of haul road and log 
landing corridors (m2 per ha of cutting block, or m2 ha-1) 

HAULB   = Baseline value for hauling (m2 ha-1) 

FB = Conservative estimate of forest biomass carbon prior to haul road clearing, 
minus roundwood extracted (t C/ha) 

R  = Ratio of CO2 to C molecular weight (dimensionless) 

FAGB  = Fraction of total tree biomass carbon that is above ground (0.81 default value) 

FBGB  = Fraction of total tree biomass carbon that is belowground (0.19 default value) 

These equations result in the emission reductions as shown in Figure 5b. Note that the coefficient 
0.0001 in the Equations 7 and 8 above represent the conversion from m2 to ha.   

Unlike felling emissions, no evidence was found that hauling emissions are dependent upon 
stocking levels, thus no option is given for adjusting elements of Equations 7 and 8 (see Griscom 
et al. 2014 for basis of this conclusion).  

Figure 5a and 5b: Haul Road and Landing Area 

5a) 5b)  

(a) A conservative estimate (red line) was used to establish the relationship between HAUL and 
associated emissions and emission reductions (see main text for explanation of the derivation of 
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red line).  The conservative deduction is represented by the difference between the black line 
(unbiased linear regression line) and the conservative red line.   

(b) Emission reductions (determined using the conservative red line relationship in (a)) are show 
by the blue line as a function of Equations 7 and 8, which is based on the conservative 
assumptions described in the text.  The blue line hits zero at the crediting baseline (323 m2 ha-1). 
The dashed black vertical line (and dot along blue line) shows the additionality benchmark set at 
298.4 m2 ha-1.   

5.2 Procedures to Monitor Impact Parameters  

The purpose of monitoring is to generate field measurements after each harvest from which 
emission reductions can be estimated. Thus, following completion of each harvest, all impact 
parameters from all logging emission source categories (felling, skidding and hauling) must be 
sampled in the field and estimated according to the procedures specified below. 

Monitoring RIL-C impact parameters in East and North Kalimantan involves delineating haul 
roads, accessing the annual harvest block, sampling haul road widths, sampling and mapping 
skid trails, sampling skid trails for killed trees, and sampling felled trees accessed by skid trails for 
impacts caused by tree felling.  A summary of required sampling intensity is given in Table 3 
below. 

Throughout the project crediting period, monitoring must be conducted within two years after 
each harvest. 

Table 3: Sample Size Requirements for Monitoring Impact Parameters (IP)7 

IP Name IP Measurement Sample Size Requirement 

FELL 1 Average % abandoned felled trees ≥200 felled trees 

FELL 2 Average % felled log length left 
(excluding abandoned logs) 

Subset of the ≥200 trees sampled for 
Fell 1 that are not abandoned  

SKID: (Skiddens) Average m length skid trail per ha GPS tracks of ≥5.0 km skid trail 
length 

SKID: (Skiddam) Average # trees ≥20 cm dbh killed 
per m skid trail. 

Tally of all trees ≥20 cm DBH killed 
along ≥5.0 km skid trail length 

HAUL Haul road corridor area (includes 
log yards) 

Haul road length: GPS tracks of 
centerline of all haul road corridors 

                                                      

7 All sample sizes can be expected to achieve uncertainty levels at or less than ±15% of the mean at the 
95% confidence level, based on an analysis of coefficients of variation from sampling conducted by Griscom 
et al. (2014). 



VMD0047, Version 1.0 
Sectoral Scope 14 

 
 

23 

within an annual cutting block   

Haul road corridor width: 30 width 
measurements. 

Alternatively, remote sensing data 
can be used to directly map haul 
road corridor area within annual 
cutting block. 

 Monitoring Felling Impact Parameters 5.2.1

Parameter FELL1t, percent  felled trees abandoned in annual harvest block from year t, is 
monitored via random or systematic  sampling, or censusing, of ≥200 felled trees  within areas 
accessed by skid trail sections sampled for monitoring parameter SKID (see below). FELL1t at 
time t is calculated as the number of felled trees from which no discernible volume has been 
extracted (ie, abandoned felled trees) divided by the total tally of all felled trees sampled or 
censused (ie, abandoned felled trees plus felled and harvested trees). 

FELL1t = Percentage of felled trees abandoned in annual harvest block from year t 
(percent) 

Parameter FELL2t, average percent of harvested tree (felled trees with some discernible volume 
extracted) log length left in the forest in annual harvest block from year t is monitored via the 
same sampling of felled trees as for FELL1t above. For the subset of all felled trees sampled for 
FELL1t (N ≥200) that have some discernible volume extracted (ie, harvested trees), a visual 
assessment of the percent of the felled tree bole extracted (distance from ground level to point of 
emergence of lowest large lateral branch from trunk) is made, in increments of 10% (where 100% 
being the entire bole and stump section removed). Any felled tree sites with evidence of canopy 
slippage due to steep slopes should be ignored. The visual assessment across all sampled 
harvested trees is averaged to produce FELL2 at time t. 

FELL2t = Average percentage of felled log length left in the forest from trees felled and 
harvested (with some volume extracted) in annual harvest block from year t 
(percent) 

For projects that elect to estimate their own values for parameters FTB, CDB, and FLB, the 
following procedure must be used8: 

Step 1: Parameter FTBt, average felled tree biomass carbon per ha (t C/ha) for year t, is 
calculated using the following equation:  

                                                      

8 Note that the equations below for parameters FLB, FTB and CDB are only valid for use within the logging 
landscape specified under the applicability conditions in Section 4 of this module. 
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FTBt = FTHt * (((0.57* EXP(-1.499+(2.148*LN(FTDt))+(0.207*(LN(FTDt))2)-(0.0281*(LN(FTDt))3))) 
+ (0.489*((0.57* EXP(-1.499+(2.148*LN(FTDt))+(0.207*(LN(FTDt))2)-(0.0281*(LN(FTDt))3))))0.89) / 
2000)          (9) 

Where:  

FTHt  = Average number of trees felled per ha with a chainsaw with the intent of 
commercial harvest (including those felled with no log extracted) (number) 

FTDt   = Average DBH of felled trees (cm) 

The equation above for FTBt combines the Chave et al 20059 equation for aboveground biomass 
and the Mokany equation for belowground biomass with assumptions for wood density, as 
reported in Griscom et al. (2014). 

Step 2: Parameter CDBt, mean collateral damage biomass carbon per ha, is calculated using the 
following equation: 

CDBt = FTHt * CDFt        (10) 

Where: 

CDBt  = Mean collateral damage biomass carbon per ha from year t (t C/ha) 

FTHt  = Average number of trees felled per ha with a chainsaw with the intent of 
commercial harvest (including those felled with no log extracted) (number) 

CDFt   = Mean collateral damage biomass carbon (t C) per felled tree is 1.74 t C/tree. 10  

Step 3: Parameter FLBt, mean felled tree log biomass carbon per ha is calculated using the 
following equation: 

FLBt = FTHt * ((0.099*FTDt)-5.275)      (11) 

The above equation is derived from the statistically significant linear relationship (R2=0.9418, 
P<0.001) between FTD and the mean biomass carbon of a felled tree log based on field data 
reported in Griscom et. al. (2014).  

Parameters FTH and FTD are thus the source data parameters for calculating FTB, CDB, and 
FLB. Parameter FTH is monitored as part of the sampling of ≥200 felled trees conducted for 

                                                      

9 Chave, J., Andalo, C., Brown, S. 2005. Tree allometry and improved estimation of carbon stocks and 
balance in tropical forests.” Oecologia 145: 87–99 
10 This value represents the bottom end of the 95% confidence interval for the grand mean value among 
nine logging concessions as reported in Griscom et. al. (2014) Note that collateral damage had limited 
variability as a function of felled tree size (as reported by Griscom et. al. 2014). Given the use of a 
conservative default value there is not a need to adjust CDFt as a function of felled tree size. 
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FELL1t,(as described above) within areas accessed by skid trail sections sampled for monitoring 
parameter SKID (see below). Parameter FTD is monitored as part of standard outputs of 100% 
commercial timber inventories of annual cutting areas conducted by all commercial logging 
concessions. 

 Monitoring Skidding Impact Parameters 5.2.2

Parameter SKIDt, average number of trees greater than or equal to 20 cm DBH that have been 
killed due to skidding activity (ie, fallen to the ground, been uprooted or with trunk snapped below 
the first branch in or alongside skid trails) per hectare in annual harvest block from year t, is 
monitored by monitoring two component parameters:  

Skiddens,t = Average meters length of skid trails per hectare in annual harvest block from 
year t (m/ha) 

Skiddam,t = Average number of trees > 20 cm DBH killed trees per m skid trail in annual 
harvest block from year t (number/m) 

Randomly select two sub-blocks11 within the area harvested in year t. Within each of the two sub-
blocks selected, randomly select a skid trail start (where a skid trail network intersects the haul 
road). Do this by randomly selecting a point along the haul road segment passing through a given 
sub-block, and select the closest skid trail start to that point. Beginning at each selected skid trail 
start, measure Skiddens,t  by walking the skid trail centerline while tracking with a GPS unit, for the 
entire skid trail network. Continue tracking adjacent skid trail networks in each sub-block until > 
2.5 km of skid trail length have been mapped in each of the two sub-blocks (for a total of >5.0 
km).  Any skid trail network sampled must be fully mapped.  

Sampled skid trail networks are restricted to the annual harvest area (At) within permitted cutting 
blocks, thus any areas of sampled skid trails that extend outside the permitted cutting blocks must 
be excluded referencing permitted cutting block boundaries with GPS during field work. 

Calculate total length of skid trail network (LSKIDi,j). 

LSKIDi,t  = Length of skid trail network i in annual harvest block from year t (m) 

The area corresponding to the skid trail network is estimated by applying a buffer 48 m on either 
side of the vector map of the skid trail network (or 75 meters from long-line winch system skidding 
anchorpoints), constrained within the annual harvest area boundary, using GIS to produce area 
ASKIDi,t. See Griscom et. al.(2014) for empirical basis of this buffer distance. Any areas outside the 
boundary of the annual harvest block from year t must be excluded.  

                                                      

11 Sub-blocks of approximately 100 ha are referred to as petaks in Bahasa Indonesia. 
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ASKIDi,t = Area corresponding to skid trail network i in annual harvest block from year t 
(ha) 

Parameter Skiddens,t is calculated by separately summing the sampled lengths and areas and 
dividing sum of lengths by sum of areas (equivalent to an area-weighted average density). 

𝐒𝐒𝐒𝐒𝐝𝐝𝐝𝐝,𝐭 = ∑ 𝐋𝐒𝐒𝐒𝐒,𝐢,𝐭
𝐝
𝐢=𝟏 /∑ 𝐀𝐝

𝐢=𝟏 𝐒𝐒𝐒𝐒,𝐢,𝐭      (12) 

Where: 

SKIDdens,t = Average meters length of skid trails per hectare in annual harvest block from 
year t (m/ha) 

LSKIDi,t  = Length of skid trail network i in annual harvest block from year t (m) 

ASKIDi,t = Area corresponding to skid trail network i in annual harvest block from year t 
(ha) 

i  = 1, 2, 3, …n sampled skid trail networks 

Parameter SKIDdam,t is monitored by tallying the number of killed trees ≥ 20 cm DBH along all skid 
trail sections (≥ 5 km) of skid trail networks mapped above. Note that any felled harvest trees, or 
killed trees due to collateral damage from the felling of harvest trees, encountered in the 
immediate skid trail are not included in the counts. Note that any tree ≥ 20 cm DBH that was 
indirectly killed due to skidding activity is included in the counts (eg, a tree ≥ 20 cm DBH that was 
knocked down by a tree that was knocked down by a bulldozer).  

Treedam,t,i,j = Number of killed trees > 20 cm DBH counted along skid trail network i in annual 
harvest block from year t (number) 

Average number of trees > 20 cm DBH killed per m skid trail in annual harvest block from year t, 
SkidEKdam,t, is calculated weighting by skid trail network length. 

𝐒𝐒𝐒𝐒𝐝𝐝𝐝,𝐭 = ∑ � 𝐋𝐒𝐒𝐒𝐒𝐢,𝐭
∑ 𝐋𝐒𝐒𝐒𝐒𝐢,𝐭𝐝
𝐢=𝟏

� ∗ (𝐓𝐓𝐝𝐝𝐝𝐝𝐝,𝐭,𝐢  ÷ 𝐋𝐒𝐒𝐒𝐒𝐭,𝐢,)𝐝
𝐢=𝟏      (13) 

Where: 

SKIDdam,t = Average number of trees > 20 cm DBH killed per m skid trail in annual harvest 
block from year t (number/m) 

LSKIDi,t  = Length of skid trail network i in annual harvest block from year t (m) 

Treedam,t,i, = Number of killed trees > 20 cm DBH counted along skid trail network i in annual 
harvest block from year t (number) 
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The two component parameters are combined in the equation below to produce parameter SKIDt. 

𝐒𝐒𝐢𝐝,𝐭 = 𝐒𝐒𝐢𝐝𝐝𝐝𝐝𝐝,𝐭 ∗ 𝐒𝐒𝐢𝐝𝐝𝐝𝐝,𝐭       (14) 

Where: 

SKIDt  = Average number of trees > 20 cm DBH killed in skid trails per ha in annual 
 harvest block from year t (number/ha) 

SKIDdens,t = Average meters length of skid trails per hectare in annual harvest block from 
year t (m/ha) 

SKIDdam,t = Average number of trees > 20 cm DBH snapped or uprooted per m skid trail in 
annual harvest block from year t (number/m) 

 Monitoring Hauling Impact Parameters 5.2.3

HaulMt is monitored using GIS maps and/or remote imagery (with maximum 30 m resolution) with 
which road centerlines can be delineated and total haul road length measured, thus mapping haul 
road network accessing the annual harvest block from year t. Via systematic  (with a random 
start) or random sampling, measure width of cleared haul road corridor. A minimum of 30 haul 
road widths must be measured in each annual harvest block. Width measurements may be taken 
via field surveys or by consulting high resolution remote imagery (with maximum resolution of 2 
m). Note that the road corridor includes log landings, which are treated as extensions of the haul 
road network. 

HaulM,t = Average area (corridor width times total length, in m2)  of cleared haul road 
corridors accessing annual harvest block from year (m), per area of annual 
harvest block (in ha), (m2/ha-1) 

6  PARAMETERS 

6.1 Data and Parameters Available at Validation 

Data Unit / Parameter: R   

Data unit: Dimensionless 

Description: Ratio of CO2 to C molecular weight  

Equation: 1, 2, 3, 4, 5, 6, 7, and 8 

Source of data: Periodic table 

Value applied: 44/12 = 3.67 

Justification of choice of data 
or description of measurement 
methods and procedures 

Based on fixed ratio of molecular weight 
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applied: 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: FTB    

Data unit: t C/ha 

Description:  Felled tree biomass carbon  

 

Equation: 1, 2, 9 

Source of data: Griscom et al. 2014 

Value applied: Either a fixed default value of 23.23 or calculated. 

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

The conservative default value was calculated for felled tree 
biomass carbon (FTB) as the bottom end of the 95% 
confidence intervals based on measurements in Griscom et 
al. 2014.   

Project area-specific estimates for FTB must be derived 
from the bottom end of the 95% confidence intervals of 
measured stocking levels if 95% confidence intervals 
represent ± ≥15% of the mean - otherwise the mean 
estimate can be used. See Section 5.2.1 for more details on 
calculating FTB. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: CDB     

Data unit: t C/ha 

Description:  Collateral damage biomass carbon  

 

Equations: 1, 2 

Source of data: Either a fixed default value of 8.55 or calculated. 

Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

The conservative default value was calculated for collateral 
damage biomass carbon (CDB) as the bottom end of the 
95% confidence intervals based on measurements in 
Griscom et al. 2014.   
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Project area-specific estimates for CDB must be derived 
from the bottom end of the 95% confidence intervals of 
measured stocking levels if 95% confidence intervals 
represent ± ≥15% of the mean - otherwise the mean 
estimate can be used. See Section 5.2.1 for more details on 
calculating CDB. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: FLB     

Data unit: t C/ha 

Description: Mean felled tree log biomass carbon (excluding trees with 
no log section removed) 

Equation: 11 

Source of data: Either a fixed default value of 9.85 or calculated. 

Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

The conservative default value for FLB is the bottom end of 
the 95% confidence intervals for FLB measurements as 
reported by Griscom et al. 2014.  

Project area-specific estimates for FLB must be derived 
from the bottom end of the 95% confidence intervals of 
measured stocking levels if 95% confidence intervals 
represent ± ≥15% of the mean - otherwise the mean 
estimate can be used. See Section 5.2.1 for more details on 
calculating FLB. 

Purpose of data: Calculation of emission reductions  

Any comment:  

 

Data Unit / Parameter: FAGB   

Data unit: Dimensionless 

Description: Fraction of total tree biomass carbon that is aboveground; 
fixed value of 0.81 

Equation: 1, 3, 5, 7 
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Source of data: Mokaney et al.200612 

Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

Derived from R:S value for tropical/subtropical moist 
forest/plantation > 125 Mg biomass/ha 

Purpose of data: Calculation of emission reductions  

Any comment:  

 

Data Unit / Parameter: FBGB   

Data unit: Dimensionless 

Description: Fraction of total tree biomass carbon that is belowground; 
fixed value of 0.19 

Equation: 2, 4, 6, 8 

Source of data: Mokaney et al.2006 

Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

Derived from R:S value for tropical/subtropical moist 
forest/plantation > 125 Mg biomass/ha 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: 0.0001 

Data unit: Dimensionless 

Description: Conversion from square meters to hectares 

Equation: 7, 8 

Source of data:  

Value applied: 0.0001 

                                                      

12 Mokany, K., Raison, R. Prokushkin, A. 2006. Critical analysis of root:shoot ratios in terrestrial biomes. 
Global Change Biology 12 (1): 84–96.  
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Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

Fixed value 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: FB 

Data unit: tC/ha 

Description: Estimate of forest biomass carbon prior to haul road 
clearing, minus roundwood extracted.   

Equation: 7, 8 

Source of data: Griscom et al 2014; fixed value of 232.7 

 Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

Conservative estimate = lower 95% CI of mean of pre-
logging forests (248 tC/ha; Griscom et al 2014) 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: HAULB 

Data unit: Square meters per hectare of cutting block (m2 ha-1) 

Description: Baseline value for the Hauling Impact Parameter; fixed 
value of 323.3 (m2 ha-1). 

Equation: 7, 8 

Source of data: Calculated in module 

Value applied:  

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

See Table 2 in Section 5.1.1 

Purpose of data: Calculation of emission reductions against benchmark 

Any comment:  
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Data Unit / Parameter: SEC 

Data unit: Dimensionless 

Description: Skidding carbon emissions coefficient; fixed value of 0.5249  

Equation: 5, 6 

Source of data: Calculated in module 

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

Derived in Section 5.1.4.2 (linear equation of red line in Fig. 
5.1.3a.) 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: SKIDB  

Data unit: trees/ha 

Description: Baseline value for skidding impact parameter - mean 
number of trees > 20 cm DBH destroyed per ha; fixed value 
of 19.0 

Equation:  

Source of data: Calculated in module 

Justification of choice of data 
or description of measurement 
methods and procedures 
applied: 

See Table 2 in Section 5.1.1 

Purpose of data: Calculation of emission reductions 

Any comment:  

6.2 Data and Parameters Monitored 

Data Unit / Parameter: FELL1t 

Data unit: Percent 

Description: Felling impact for application in East and North Kalimantan: 
% felled trees abandoned in annual harvest block from year 
t 

Equation: 1, 2 
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Source of data: Percent derived from visual appraisals from felled trees 
sampled in the field. 

Description of measurement 
methods and procedures to be 
applied: 

A tally of all felled trees is kept throughout the sample, from 
which FELL1t at time t is calculated (i.e. as the number of 
sampled felled trees from which no discernible volume has 
been extracted divided by the total tally of felled trees that 
were sampled).  

Tallies are conducted in all, or a subsample of, the same 
skid trail networks sampled for LSKIDi,t and ASKIDi,t. A complete 
felled tree tally must be completed for each of the skid trail 
networks where a tally of felled trees is begun. 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest. 

QA/QC procedures to be 
applied: 

Standard quality control / quality assurance procedures for 
forest inventory including field data collection and data 
management shall be applied.  Sampling plan and standard 
operating procedures (SOPs) for field measurements must 
be documented.  Procedures to randomize selection of skid 
trail networks for sampling must be documented. 

Throughout field measurement events, an opportunistic 
sample of ~10% of sampled felled trees shall be re-
measured to assess measurement error – average 
difference in % felled trees abandoned between re-
measurements and original measurements must not exceed 
10% of FELL1t. 

Re-measurement for this purpose shall be done by different 
field personnel. 

Purpose of data: Calculation of emission reductions 

Any comment: Felled trees tallied within a skid trail network are all felled 
trees visible from areas accessed by skidding machinery (≤ 
48 m from dozer skid trails, ≤ 75 m from long-line cable 
winch anchor points) in skid trail networks sampled for 
monitoring parameter SkidEK.  Pacing of these distances is 
sufficient for establishing the boundaries of the search area. 

 

Data Unit / Parameter: FELL2t 

Data unit: Percent 

Description: Felling impact for application in East and North Kalimantan: 
average % felled log length extracted in annual harvest 
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block from year t 

Equation: 3, 4 

Source of data: Average derived from visual appraisals of felled trees 
sampled in the field. 

Description of measurement 
methods and procedures to be 
applied: 

Within each sampled felled tree that has a section of the 
bole extracted, a visual assessment of the percent of the 
felled tree bole (length from ground level to base of crown) 
extracted is made, in increments of 10%. 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Standard quality control / quality assurance procedures for 
forest inventory including field data collection and data 
management shall be applied.  Sampling plan and standard 
operating procedures (SOPs) for field measurements must 
be documented.  Procedures to randomize selection of skid 
trail networks for sampling must be documented. 

 

Throughout field measurement events, an opportunistic 
sample of ~10% of sampled felled trees shall be re-
measured to assess measurement error – average 
difference in average % felled log length extracted per re-
measured felled trees (comparing between re-
measurements and original measurements) must not 
exceed 10% of FELL2t. Re-measurement for this purpose 
shall be done by different field personnel. 

Purpose of data: Calculation of baseline and project emissions 

Any comment: Felled trees tallied within a skid trail network are all felled 
trees visible from areas accessed by skidding machinery (≤ 
48 m from dozer skid trails, ≤ 75 m from long-line cable 
winch anchor points) in skid trail networks sampled for 
monitoring parameter SkidEK.  Pacing of these distances is 
sufficient for establishing the boundaries of the search area. 

 

Data Unit / Parameter: SKIDdens,t 

Data unit: m/ha 

Description: Skidding impact for application in East and North 
Kalimantan density component: average meters length of 
skid trails per hectare in annual harvest block from year t 
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Equation: 12, 14 

Source of data: Calculated 

Description of measurement 
methods and procedures to be 
applied: 

 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: SKIDdam,t 

Data unit: #/m 

Description: Skidding impact for application in East and North 
Kalimantan mortality component: average number of trees > 
20 cm DBH killed trees per m skid trail in annual harvest 
block from year t 

Equation: 13, 14 

Source of data: Calculated 

Description of measurement 
methods and procedures to be 
applied: 

 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

 

Data Unit / Parameter: LSKIDi,t 

Data unit: m 

Description: Length of skid trail network i in annual harvest block from 
year t 
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Equation: 12, 13 

Source of data: Field surveys 

Description of measurement 
methods and procedures to be 
applied: 

Measured directly by complete mapping. Also note that this 
parameter represents skid trail length in the horizontal plane 
(ie, skid trail length must be corrected for slope). 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Standard quality control / quality assurance procedures for 
forest inventory including field data collection and data 
management shall be applied.  Sampling plan and standard 
operating procedures (SOPs) for field measurements must 
be documented, and specify how field use of GPS units will 
avoid inclusion of spurious tracks by field crews unrelated to 
skid trail centerlines.  

GPS accuracy during field measurements must be recorded 
and must be less than 10 meters.  GIS smoothing 
procedures should be employed to eliminate GPS tracking 
error (which can cause raw GPS track to show small scale 
jagged lines which do not reflect actual skid trail 
centerlines). 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: ASKIDi,t 

Data unit: ha 

Description: Area corresponding to skid trail network in annual harvest 
block from year t 

Equation: 12, 13 

Source of data: GIS analysis 

Description of measurement 
methods and procedures to be 
applied: 

The area corresponding to the skid trail network is estimated 
by applying a buffer 48 m either side of the vector map of 
the skid trail network using GIS (or 75 m from long line 
winching system anchor points). The outer boundary of the 
polygon formed by the buffered skid trail network (ignoring 
any gaps and overlaps) is the area corresponding to that 
skid trail network. Any areas outside the boundary of the 
annual harvest block from year t must be excluded. 

Frequency of Within two years after each annual harvest 
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monitoring/recording: 

QA/QC procedures to be 
applied: 

All GIS procedures applied to generate ASKIDi,t shall be 
documented.  Any imagery or GIS datasets used must be 
geo-registered referencing corner points, clear landmarks or 
other intersection points.   

 

Area limits of ASKIDi,t will be constrained by the haul road at 
the base of the skid trail network, the boundaries of the 
annual permitted cutting block, and any areas within the 
annual cutting block that are not accessed., and thus 
excluded from At. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: Treedam,t,i,j 

Data unit: Number 

Description: Number of killed trees ≥ 20 cm DBH killed by skidding tallied 
along skid trail network i in annual harvest block from year t 

Equation: 12, 13 

Source of data: Field surveys along sampled skid trail networks 

Description of measurement 
methods and procedures to be 
applied: 

Killed trees are censused along the same skid trail networks 
measured to assess skid trail length. All killed trees ≥ 20 cm 
DBH within sampled skid trail networks (≥ 5 km of skid trail 
length) are tallied (counted). Killed trees are trees that have 
fallen to the ground, been uprooted or with trunk snapped 
below the first branch. Note that any felled harvest trees 
encountered in the immediate skid trail are not included in 
the counts.   

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Standard quality control / quality assurance procedures for 
forest inventory including field data collection and data 
management shall be applied.  Sampling plan and standard 
operating procedures (SOPs) for field measurements must 
be documented. Procedure to randomize selection of skid 
trail starts must be documented.  

During field measurement, one sampled skid trail network 
will be selected for re-measurement to assess measurement 
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error.  The Skiddam,t parameter, calculated independently 
using the re-measured skid trail, shall not differ by more 
than 10% from the initially measured value for that skid trail. 
Re-measurement for this purpose shall be done by different 
field personnel. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: Skid,t 

Data unit: #/ha 

Description: Skidding impact for application in East and North 
Kalimantan: average number of trees > 20 cm DBH killed in 
skid trails per ha in annual harvest block from year t 

Equation: 14 

Source of data: Calculated 

Description of measurement 
methods and procedures to be 
applied: 

 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

 

Data Unit / Parameter: FTHt 

Data unit: #/ha 

Description: Felled tree density for application in East and North 
Kalimantan: the number of felled trees (both abandoned and 
harvested) in annual harvest block from year t 

Equation: 9, 10, 11 

Source of data: The number of felled trees is derived from the same tally 
conducted to monitor FELL1t.  The harvest area (ha) is 
determined as the subset of ASKIDi,t for those skid trail 
networks where a tree tally for FELL1t was conducted. 
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Description of measurement 
methods and procedures to be 
applied: 

A tally of all felled trees is kept throughout the sample (as 
for FELL1t).  The area corresponding to the skid trail 
network where felled trees were tallied is estimated by 
applying a buffer 48 m either side of the vector map of the 
skid trail network using GIS (or 75 m from long line winching 
system anchor points). Any areas outside the boundary of 
the annual harvest block from year t must be excluded. 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Standard quality control / quality assurance procedures for 
forest inventory including field data collection and data 
management shall be applied, following the procedures 
described for FELL1t, LSKIDi,t , and ASKIDi,t.  

Purpose of data: Calculation of emission reductions against benchmark 

Any comment: Felled trees tallied within a skid trail network are all felled 
trees visible from areas accessed by skidding machinery (≤ 
48 m from dozer skid trails, ≤ 75 m from long-line cable 
winch anchor points) in skid trail networks sampled for 
monitoring parameter SkidEK.  Pacing of these distances is 
sufficient for establishing the boundaries of the search area. 

 

Data Unit / Parameter: FTDt 

Data unit: cm 

Description: Felled tree density for application in East and North 
Kalimantan: average DBH of felled trees in annual harvest 
block from year t. 

Equation: 9, 11 

Source of data: The mean diameter of felled trees is derived from the 100% 
commercial timber inventories of annual cutting areas 
conducted by commercial logging concession holders. 

Description of measurement 
methods and procedures to be 
applied: 

A mean diameter is calculated from the dataset of all trees 
inventoried for intentional felling as part of the 100% 
commercial timber inventory conducted by the logging 
concession holder.  

Frequency of 
monitoring/recording: 

This parameter is calculated following completion of each 
annual harvest based on the commercial timber inventory 
conducted prior to each annual harvest. 

QA/QC procedures to be Standard quality control / quality assurance procedures for 
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applied: forest inventory including field data collection and data 
management shall be applied.  Standard operating 
procedures (SOPs) for field measurements must be 
documented. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: HaulM,t 

Data unit: m  

Description: Hauling impact for application in East and North Kalimantan: 
average area of cleared haul road corridors, inclusive of log 
landings, accessing annual harvest block from year t 

Equation: 7, 8 

Source of data: Average derived from measurements via field surveys or 
analysis of remote imagery. 

Description of measurement 
methods and procedures to be 
applied: 

The entire area within the annual cutting block(s) should be 
fully sampled from year t.  If remote sensing data is used 
(e.g. lidar, high resolution optical), then full mapping of 
areas impacted by haul roads should be mapped within the 
area of an annual cutting block.  If field-based 
measurements are used, the length of all haul roads within 
an annual cutting block from year t should be mapped with 
GPS, and mean corridor width should be measured via 
systematic or random sampling to measure width of cleared 
haul road corridor and calculate average width. Note that 
the road corridor includes log landings, which are treated as 
extensions of the haul road network.  Also note that margins 
of haul road corridors represent the full extent of trees 
damaged by haul road corridors.  The drip-lines of the 
canopies of undisturbed trees will tend to underestimate the 
area disturbed since canopies of disturbed trees can overlap 
those of remaining trees. The baseline and additionality 
benchmark values established in this document were 
generated using Lidar data (allowing measurement of 
below-canopy impacted areas). If optical data is used for 
monitoring, an adjustment should be made to account for 
the difference between the driplines of remaining trees and 
the area of actual tree disturbance, in order to avoid 
attributing reduced haul road corridor area due to a change 
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in measurement methods. 

Frequency of 
monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 
applied: 

Procedure to randomize samples of haul road width, or 
randomize start of a systematic sample of haul road width, 
must be documented. 

Where remote imagery is employed, resolution shall be less 
than or equal to 2 meters. 

Where field surveys are employed, standard quality control / 
quality assurance procedures for forest inventory including 
field data collection and data management shall be applied.  
Sampling plan and standard operating procedures (SOPs) 
for field measurements must be documented.  

Purpose of data: Calculation of emission reductions 

Any comment:  

7  REFERENCES 
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APPENDIX 1: Expert Consultation on RIL-C in East and North Kalimantan, Indonesia 

In order to get feedback from stakeholders in East and North Kalimantan on the design of this 
methodology, and the specific parameters of this module, The Nature Conservancy conducted a one day 
workshop involving operations managers of commercial logging concessions (HPHs) in East and North 
Kalimantan, related stakeholders, and international scientists with expertise in tropical forestry, reduced 
impact logging and forest carbon emissions. The workshop was held on May 28th 2013, in the town of 
Berau (district of Berau, East and North Kalimantan) and included participants from industry (the 
concession holders), academia, and journalists. There were 35 participants who attended the workshop 
(see list of attendees in Figure 6). 

Figure 6: List of Participants on RIL-C Workshop in Berau 

  

 
 

The international scientists that attended this workshop were Dr. Frances “Jack” Putz (University of 
Florida), Mr. Ruslandi (University of Florida), Dr. Bronson Griscom (The Nature Conservancy, Arlington, 
VA office), and Mr. Delon Marthinus (The Nature Conservancy, Jakarta Office). 
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In addition to receiving broad feedback on the conceptual approach in this draft VCS RIL-C methodology, 
the specific goal of this workshop was to receive feedback on the level of ambition and feasibility of 
achieving specified levels of impact parameters, for the purposes of setting additionality benchmarks that 
balance feasibility (participation) with avoidance of freeloaders. Towards this end, key conclusions from 
the meeting included the following: 

• There is strong interest, on the part of commercial logging concessionaires in East and North 
Kalimantan, in incentives to modify logging practices that achieve additional carbon emission 
reductions. 

• There are large opportunities to reduce emissions, due to very wasteful current practices which 
are supported by problematic government regulations. For example, a flat tax imposed per cubic 
meter of timber harvested, and the tendency for volume limits to be reached before harvest area 
limits are reached, creates a perverse incentive to extract only the very highest quality sections of 
logs. This explains the high rates of felled and abandoned felled trees, and inefficient bucking. 
Likewise, both of these practices could be greatly improved with incentives to do so. The only 
limit to improvement identified was for abandoned felled trees. It is unavoidable to abandon a 
small proportion (~5%) of felled trees, because it is not possible to perfectly identify hollowness at 
the tree base, or to avoid some trees to split upon felling. 

• Existing training by TNC and partners has achieved some improvements in skidding practices 
(better bulldozer skid trail planning and operations, and limited adoption of long-line monocable 
winching); however, there remains large potential for further improvements. In particular, adoption 
of monocable could be greatly expanded.  Current barriers include availability of trained crews, 
managerial skills to coordinate large numbers of monocable winching crews needed to match 
production levels of bulldozers, and poor quality of monocable winch machinery. All of these 
could in theory be overcome in response to sufficient incentives. Safeguards may be needed to 
ensure that negative biodiversity impacts do not result from increased labor pool at logging 
concessions that would result from monocable winch systems. 

• Haul road corridor width and log landing size could be considerably reduced.  Log landings can 
be virtually eliminated, by landing logs along the margins of haul roads.  Improved road design to 
improve drainage from the road surface allows for narrow haul road corridors (down to a 
minimum of ~5 meters width needed for the active road surface); however, this can be expensive 
and it remains to be seen if carbon incentives can overcome this cost barrier. 

• Set asides (for steep slopes and riparian zones) were probably not feasible to include in this 
methodology for two reasons:  

1. The entire opportunity cost of not logging such areas would need to be covered by 
carbon, and this is unlikely; and, 

2. Increased production in other parts of the landscape to offset the lost production would 
be difficult to track and guarantee. 

In order to provide participants with an overview of the discussion topics, TNC developed the 
questionnaire presented below, and distributed it to all the participants one week before the date of the 
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workshop (Table 4). Note that the quantitative targets were designed to promote discussion about the 
outer limits of what is feasible to achieve (and thus, a point at which additionality benchmark may 
excessively limit participation).  

During the workshop, participants separated into a series of breakout groups (Table 5) to discuss 
questions about individual practices in depth, and complete the discussion matrix shown in Table 6. At 
this time, mean values (as proposed crediting baselines) for potential impact parameters were presented, 
along with targets towards identifying the outer-limits of additionality benchmarks. Many of these items 
are discussed with the additional specific outputs of the discussion groups are summarized in Table 8. 
The workshop ran successfully. All the participants were very active in the discussion, both in the panel or 
in their group. Each of them contributed to the discussion by expressing their ideas on the proposed RIL-
C activities. 
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Table 4: Discussion Questions for Proposed RIL-C Practices 

Type of Change in Practice 
and Potential Savings in 
Committed Emissions 
(average) 

RIL-C Practice  Proposed 
Quantitative Target  

Issues to be Discussed 

Felling: Avoid felling defective 
trees and trees from which 
logs are unlikely to be 
recovered due to steep 
slopes, etc. 

Bucking:  Improved bucking to 
recover all commercial 
roundwood. 

Savings: 5-10 tonnes C/ha 

Trees felled with no log 
extracted due to defect≤ 5% 
of total felled.   

Trees felled with no log 
extracted due to 
inaccessibility ≤ 5% of total 
felled.   

No sound log sections ≥ 1 m 
left in the forest.  

Why is no wood harvested from so many felled trees (30% in the study)? 

 

Before felling, how effectively can survey crews and/or fellers identify defective trees 
with little or no commercial value?  

 

Is the chainsaw bar “plunge test” method used? 

 

What is the shortest length and smallest diameter log that can be commercially 
extracted? 

 

Why isn’t the “butt log” extracted?  Can stump heights be lowered to increase volume 
of commercial “butt logs”? 

Felling: Better felling 
practices in order to reduce 
wood waste, reduce collateral 
damage, and reduce skidding 
distances.  

 

Savings: ~5 tonnes C/ha 

Cut vines on trees to be 
harvested (and future crop 
trees) ≥ 6 months before 
felling. 

Directionally fell trees to 
reduce skidding distance, 
reduce collateral damage, 
and avoid damage to 
roundwood. 

How many months in advance of felling do survey crews work?  

 

Can vine cutting be included as a survey crew responsibility? 

 

What are the limitations in availability of training in directional felling? 

 

What are the priority goals for directional felling (skid distance vs. log damage vs. 
collateral damage)? To what extent are there trade-offs among these goals? 
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Skidding; Bulldozer Skidding: 
Plan skid trails  

Savings: 5-10 tonnes C/ha 

Dozer skid trail planning to 
current FSC/TFF standards. 

 

We assume this is feasible in all concessions, since it is currently implemented in FSC 
concessions, but is this assumption correct?  

 

 

Skidding; Cable winch 
skidding: Skid logs with mono-
cable winches (MCW) or 
comparable long-line cable 
system (eg, LogFisher) 

 

Savings: 10-15 tonnes C/ha 

≥70% of area harvested with 
long-line cable system. 

 

What is an ambitious yet feasible proportion of felling block areas where MCWs or 
other long-line cable system can replace bulldozers? 

 

Is there another type of winching technology (e.g. LogFisher, truck-mounted winches) 
that we should be exploring? 

 

Is there a risk that use of MCW use will increase the areas accessed within felling 
blocks (eg, very steep areas)? 

Hauling: Narrower haul roads  

 

Savings: 2-3 tonnes C/ha 

 

 

 

Mean width of primary haul 
road corridors ≤ 24 m; 
secondary hauls roads 
should be <20 m wide. 

What is an ambitious yet feasible target for minimal haul road corridor width (includes 
roadside clearings)? Why is there so much variability in haul road corridor width?  

 

Are there big opportunities to reduce the total length of haul roads? (we have 
assumed the answer is no)  

 

Does the minimum feasible haul road corridor width depend upon soil type, geology, 
and/or topography? Is proximity to a gravel pit critical? 

 

What is the difference between primary and secondary haul roads? 

Hauling: Small roadside log 
landings  

Savings: 1-2 tonnes C/ha 

Log landings <30 m2 per ha 
of logged block (<30% of in 
CL). 

Given that this goal is reached in FSC-certified concessions, we assume that it is 
feasible, but is this assumption correct?  
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Set Asides:  

No logging near permanent 
streams. 

No logging on steep slopes. 

No logging in high 
conservation value forests 
(HCVF). 

 

Savings: 10-20 tonnes C/ha 
(based on estimate that 20-
40% of total logging area set 
aside, and ignoring leakage). 

No felling of trees within 
demarcated buffer zones 
along perennial streams. 

No trees felled or bulldozer 
skidding on slopes >40% 
(averaged over 0.25 ha) 

No trees felled or bulldozer 
skidding on 10% of cutting 
block set aside as HCVF. 

Can we assume that “conventional logging” ignores all set asides?  If not, what are 
“conventional logging” set aside levels? 

 

How are perennial (permanent) streams defined in the field? 

 

Are streamside buffer zones demarcated in the field? 

 

Over what areas are slopes averaged?  

 

What percent of forests are set aside as HCVF for FSC?  Are HCVF designated as 
“no logging” or rather “lower impact logging”? 

 

How much of the average cutting block will be out-of-bounds for logging for each set 
aside rule? 
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Table 5: Breakout Discussion Groups  

Group 1. 

Facilitator: Prof. Jack Putz 

1. Rahmat Tantan (HLL) 

2. Rudi Rusdinar (Inhutani 1 Meraang) 

3. Herman Ngau (Gunung Gajah) 

4. Nurgito (UDIT) 

 

Group 3: 

Facilitator: Ruslandi 

1. Sutiono (Inhutani Meraang) 

2. Ifan Ingai (UDIT) 

3. Syahrani (KBT) 

4. Catur Suryawijaya (Narkata Rimba) 

5. Asep (Rizki Kacida Reana) 

Group 2: 

Facilitator: Bambang Wahyudi 

1. Dodi Darmadi (Aditya Wanabhakti) 

2. M. Saipul (Karya Lestari) 

3. Rafiudin (Inhutani 1 Labanan) 

4. Johny Timban (Kemakmuran Berkah 
Timber) 

5. Sukamto (Rizki Kacida Reana) 

Group 4: 

Facilitator: Delon Marthinus 

1. Endang Nurhadi (Karya Lestari) 

2. Subagio (Narkata) 

3. Heriyadi (Rizki Kacida Reana) 

4. Ibrahim Bilung (Gunung Gajah) 

(Names of individuals followed by concession names) 

Figure 7: Discussion Processes 
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Table 8: Breakout Group Discussion Outcomes 

Practice 
Category 

Change in Practice Measurable 
Outcome 

Average 
(Best) 
Measured 

Target Discussion Outcome Notes 

Felling  Avoid felling defective 
and inaccessible trees 

Percent of trees 
abandoned (felled with 
no log extracted). 

 25%  

(8%) 

5% In general, fellers have good knowledge in identifying 
hollow trees, but a high production target set by 
concession management forces the feller to speculate 
by felling defect trees. This may be caused by the 
production target that was determined without pre-
harvest forest inventory data. 

Developing the same perception between inventory 
crews and fellers on the defect/hollow tree 
identification is required. This is the case in which the 
concession implements RIL and fellers harvest only 
red-label trees.  

Tolls or equipment that can detect the defect/hollow 
trees is very useful. 

Felling  Improved bucking to 
recover all commercial 
roundwood 

Percent of felled log 
length extracted 
(log=ground to lowest 
branch; excluding 
abandoned trees) 

81% 
(88%) 

95% Volume-based log royalty encourages concessions to 
take the best quality log only. 

Based on a study by FORDA, logging recovery in PT. 
KBT was 92%. 

Clear definition on the extractable volume/length is 
required.  

Terms of avoidable waste and extended avoidable 
waste might be better to be used. Note: Some 
trimmings will also be done at log landings. 

On-site processing has potential to utilize larger 
portion of tree (not only from butt to the first major 
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branch). 

Felling  Better felling practices 
to reduce wood waste 
and reduce collateral 
damage (and reduce 
skidding distances). 

Percent of trees with 
vines cut ≥ 6 months 
before felling. 
[Directional felling?] 

 10% 
(100%) 

 100% No additional incentive to do it.  

The benefits of this activity (vine cutting) are not well 
known. 

Need to put additional resources (costs) to implement 
it. 

Skidding  Bulldozer skid trail 
planning to FSC/TFF 
standards 

Percent of bulldozer 
skidding area 
employing 
FSC/TFF/TNC skid 
trail planning. 

< 5% 
(100%) 

100% Additional costs for pre-harvest forest inventory. 

Investment for map preparation. 

Commitment from top management. 

Convincing tractor operators of higher productivity of 
skid trail planning. 

Well trained staffs (planning staffs and tractor 
operators). 

Change the working arrangements and payment 
system. 

Skidding  Use of long-line 
winching system(s) 

Percent of RKT area 
harvested with long 
line system. 

<5% 
(15%) 

15% - 50% Management commitment 

Convincing top management 

Low productivity of the current vehicle (MCW) 

Availability of labor 

Training and adaption for the logging system change 

More field trial 

Modified/improved vehicle, eg, tractor/excavator with 
long cable wincing. 

Hauling  Narrower width of haul 
road corridors 

Mean width of haul 
road corridors (m) 

32 m 

(24 m) 

22- 26 m To be considered: 

Safety factor 
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Time for road drying 

Cost to build sufficient roads (put gravels and etc.) 

Note: the HPHs need to build the wider corridor to dry 
up the non-graveled road, if the roads have been 
graveled, they don’t need to dry up the road.  

 

Hauling  Smaller roadside log 
landings 

Size of log landings 
(m2/ha) 

 98 m2/ha  

(35 m2/ha) 

 32 m2/ha The best figure from the case study concession could 
be used as the target. 

The only existing rule for the log landing is that no log 
landing exceeds 900 m2 

Set 
Asides 

 No logging near 
permanent streams 
and rivers 

Buffer distance from 
permanent streams 
(m) [variable by 
order?] 

 ? 100% in 
compliance 
with 
regulation, 
but no to 
extend the 
riparian 
area 

Unclear regulation on the stream riparian 
management. 

Forgone revenue is substantial for riparian/buffer zone 
extension. 

Supervision and monitoring for fellers and tractor 
operators 

Clear field marking. 

Training for inventory crews on riparian buffer zone 
markings. 

Set 
Asides 

 No logging on steep 
slopes 

Percent of RKT area 
>40% slope with 
felling and/or skidding 
(mean slope over 0.25 
ha) 

Nearly 
100% of 
RKT area 
is 
accessible 
for felling 

0 - 75% of 
RKT with 
>40% 
slope 
excluded 
from 
logging 

No clear instruction/information on slope 

Extensive work for field delineation 

All RKT area which is operationally feasible for 
logging will be logged. Only operational and safety 
factors that can limit the logging area. 

No skid trail for RKT area with >40 % slope may be 
more realistic target.  

For HPH that have more than 70% its area has slope 
>40%, they will never limit their logging area due to 
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production target. 

Set 
Asides 

. No logging in High 
Conservation Value 
For. (HCVF) 

Percent of RKT set 
aside as HCVF 

?  Social related HCVF may add the area that will be 
excluded from logging. 

Other HCVF areas that are legality eligible and 
economically feasible for logging will be logged, by 
implementing RIL. For an example: Areas with high 
erodibility soil or steep terrain, habitat of endangered 
species. 

Riparian buffer zones are part of HCVF. 

HCVF Training for inventory crews. 
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