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EXECUTIVE SUMMARY 
USAID LESTARI supported Reduce Impact Logging (RIL) training with 9 natural forest timber 
companies in Central Kalimantan and Papua Provinces, through subcontracts with 2 forestry 
support organizations. RIL can be defined as a set of technologies and practices designed to 
minimize environmental impacts associated with industrial timber harvesting operations and 
therefore enhance the regulatory harvesting system in Indonesia and improve the sustainability 
of production forests for the future. RIL focuses on a systematic approach to carefully plan, 
control implementation of timber harvesting operations, and monitor and evaluate the 
environmental impacts especially on the residual forest stands and soils. The LESTARI-
supported training also incorporated measurement of carbon emissions from logging practices, 
both under conventional, business-as-usual practices and those after RIL training were fully 
carried out and implemented. As well as evaluating RIL compliance through post-harvest audits, 
reduced impacts from the improved forest harvesting practices were gauged through 
measurement of forest clearance from road infrastructure and log landings, forest disturbance 
from skid-trails used to extract timber, avoidable felling and waste and carbon emissions that 
were produced.  
 
After training, all companies showed significant improvements in their harvesting practices that 
result in less impact on the forest and improved forest utilization. However, all companies were 
not fully RIL-compliant. Large reductions in carbon emissions were also measured when RIL 
was carried out, indicating a significant contribution that the natural forest timber sector can 
make to climate change mitigation while retaining future forest productivity.  
 
This lessons learned brief discusses the importance of USAID LESTARI engaging with this 
private sector and the context of production forestry over the last two decades. It briefly 
describes RIL, training implementation, and the impact that this training had on company 
practices managing over 626,000 hectares of natural forests in the two provinces. A description 
of two carbon emissions methodologies applied to measure climate change mitigation impacts 
of RIL is followed by a discussion of the pros and cons of these approaches. While RIL training 
can provide climate change benefits at the local timber concession scale, forest management in 
Indonesia continues to be poor. Insights and lessons learned from these partnerships to 
implement RIL training provide brief recommendations for potential future assistance to the 
natural forest timber sector that manage large tracts of Indonesia’s natural forest and 
biodiversity heritage.  
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RINGKASAN EKSEKUTIF 
USAID LESTARI mendukung pelatihan Reduce Impact Logging (RIL) dengan 9 perusahaan 
kayu hutan alam (HPH) di Provinsi Kalimantan Tengah dan Papua, bekerjasama dengan dua 
lembaga pelatihan RIL. RIL dapat didefinisikan sebagai seperangkat teknik dan praktik yang 
dirancang untuk meminimalkan dampak lingkungan yang terkait dengan kegiatan pembalakan 
kayu dan karenanya meningkatkan kualitas system pembalakan secara keseluruhan yang 
berlaku di Indonesia dan meningkatkan keberlanjutan hutan produksi untuk masa depan. RIL 
berfokus pada pendekatan sistematis untuk merencanakan dengan seksama pelaksanaan 
operasi pemanenan kayu dan memantau serta mengevaluasi dampak lingkungan terutama 
pada tegakan hutan yang tersisa. Pelatihan yang didukung USAID LESTARI juga memasukkan 
kegiatan pengukuran emisi karbon dari praktik pembalakan tersebut, baik secara konvensional, 
maupun setelah pelatihan RIL dilaksanakan.  
 
Selain mengevaluasi implementasi RIL melalui audit pasca panen, pengurangan dampak 
lingkungan dari praktik pemanenan/pembalakan hutan yang lebih baik diukur melalui dampak 
pembukaan hutan untuk infrastruktur jalan dan pengumpulan kayu, dampak dari jalan sarad 
yang digunakan untuk mengekstraksi kayu, penebangan yang dapat dihindari, limbah yang 
dihasilkan serta emisi karbon dari kegiatan tersebut. 
 
Setelah pelatihan, semua perusahaan menunjukkan peningkatan yang signifikan dalam praktik 
pemanenan mereka yang menghasilkan dampak yang lebih kecil terhadap hutan. Namun, 
semua perusahaan ini belum sepenuhnya melaksanakan RIL. Selain itu, pengurangan emisi 
karbon yang signifikan juga didapat dari hasil pengukuran praktik RIL tersebut. Sehingga ini 
menunjukkan kontribusi yang cukup penting dari sektor kayu hutan alam bahwa sektor ini dapat 
melakukan mitigasi perubahan iklim sambil mempertahankan produktivitas hutan di masa 
depan. 
 
Artikel ini membahas pelajaran yang dapat di petik dari kegiatan RIL dibawah proyek USAID 
LESTARI bersama dengan mitra swasta ini dalam sektor kehutanan produksi serta 
pelaksanaan RIL secara umum dalam dua dekade terakhir. Artikel ini menjelaskan secara 
singkat mengenai implementasi pelatihan dan dampak pelatihan RIL terhadap praktik 
pembalakan oleh perusahaan yang mengelola lebih dari 626.000 hektar hutan alam di dua 
provinsi (Kalimantan Tengah dan Papua). Selain itu juga dijelaskan dua metodologi pengukuran 
emisi karbon yang diterapkan untuk mengukur dampak mitigasi perubahan iklim dari RIL serta 
diskusi tentang pro dan kontra dari pendekatan ini.  
 
Walaupun pelatihan RIL sudah terbukti dapat memberikan kontribusi positif terhadap perubahan 
iklim, terutama pada skala konsesi kayu lokal, pengelolaan hutan alam di bawah HPH di 
Indonesia masih terus mengalami penurunan. Wawasan dan pembelajaran dari kemitraan 
dibawah proyek USAID LESTARI ini diharapkan dapat memberikan rekomendasi singkat untuk 
pengelolaan sektor kayu hutan alam dimasa depan yang mengelola warisan hutan dan 
keanekaragaman hayati Indonesia. 
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INTRODUCTION  
USAID LESTARI partners with the Government of Indonesia (GOI) to reduce greenhouse gas 
(GHG) emissions and conserve biodiversity in carbon rich and biologically significant forest and 
mangrove ecosystems. Built on the strong foundation of the USAID IFACS project, LESTARI 
applies a landscape approach to reduce GHG emissions, integrating forest and peatland 
conservation with low emissions development (LEDS) on other, already degraded land. 
LESTARI activities are targeted in six strategic landscapes on three of Indonesia’s largest 
islands – Sumatra, Kalimantan, and Papua – where primary forest cover remains most intact 
and carbon stocks are greatest. Activities ultimately aim to reduce emissions from land use, 
land use change, and deforestation by at least 41% and improve management of over 8.42 
million hectares of primary or secondary forest. To achieve this, the project implements a 
landscape approach that promotes harmonization and synergy between stakeholders’ policies 
and practices to achieve sustainable management of forests and natural resources. LESTARI 
runs from August 2015 through July 2020.  
 
Natural forest timber companies harvesting wood from virgin and previously ‘logged forest’ can 
inflict significant damage on the forest ecosystem while releasing GHG emissions in the 
process, if harvesting is not carried out according to strict sustainability guidelines. Improving 
production forestry management within these timber company concession areas therefore could 
contribute significantly to LESTARI’s GHG emissions reduction targets, while maintaining 
production and forest productive capacity. Perhaps more importantly, irreparable damage to 
forests from encroachment can occur when timber concession companies are inactive or go out 
of business. In total, 33 natural forest timber company concessions cover over 2.7 million 
hectares of production forest within all LESTARI-supported landscapes. In terms of areas 
managed, they are the third most important stakeholder in LESTARI-supported landscapes after 
protected areas management authorities and Forest Management Units. However, in terms of 
human capacity and boots-on-the-ground, timber companies represent a very significant 
resource that should be harnessed for sustainable management that can contribute to 
conservation outcomes. To this end, LESTARI designed a strategic approach to engage, train 
and implement Best Management Practices within the production forestry sector to reduce 
damage to natural forests, maintain forest viability, and improve company efficiency. One of the 
primary focuses was to improve effective implementation of Reduced Impact Logging (RIL) 
techniques. 
 
Priority timber companies operating in the LESTARI-supported landscapes in Central 
Kalimantan and Papua were engaged and technically proficient sub-contractors hired to provide 
RIL training for improved production forestry implementation. The purpose of this brief is to 
summarize the outcomes and lessons learned from LESTARI’s work on facilitating best 
management practices within production forest areas and highlight the potential for amplification 
throughout Indonesia.  
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IMPORTANCE OF PRODUCTION FORESTRY 
IN BIODIVERSITY CONSERVATION AND 
CLIMATE CHANGE MITIGATION 
The total current area of Indonesia's production forests within the government managed forest 
estate is 68.8 million hectares or 57% of Indonesia's total forest area (120.6 million ha). Of that 
area, natural forest timber concession licenses cover a total area of 18.5 million ha (2018 data). 
As discussed in CIFOR’s 2005 classic, “Life after logging: Reconciling wildlife conservation and 
production forestry in Indonesian Borneo” logging of tropical rainforests has a bad public image, 
often associated with land clearing for agriculture or plantation crops where the rights of local 
people are often disregarded, and corruption and violence are frequent. It is common for even 
relatively well-informed commentators to equate logging directly with deforestation and 
biodiversity loss, leading to the general reaction of the conservation community to oppose 
logging. In reality the issue is far more complex. In selective logging of tropical forests such as 
that carried out in Indonesia, only a few trees per hectare are removed. When carried out 
carefully, numerous studies have shown that logged-over forests retain much of their original 
biodiversity (Whitmore & Sayer 1992). This is important for Indonesia, as more forest area is 
allocated for production compared to conservation areas (44.7 million hectares under national 
parks, wildlife and nature reserves), and therefore ‘production forests’ are highly valuable 
resources for biodiversity.  
 
The recognition that logged-over forests can have high conservation value in Indonesia should 
not be interpreted to mean that all remaining forests should be made available for timber 
harvesting. Conservation areas remain essential for long-term biodiversity conservation. 
However, the effective management of both protected and production forests remains key to 
successful long-term biodiversity conservation. In particular, conservation of many wide-ranging 
and low-density species in Borneo and Papua (such as orangutan, sun-bears, and cassowary) 
require large forested landscapes. Protected area networks in Kalimantan and Papua are too 
small or fragmented to ensure the survival of all elements of biodiversity, especially species with 
large home ranges or migrations (Jepson et al. 2002). In light of this, biodiversity conservation 
outside ‘protected areas’ is becoming increasingly important, which is indicated by the growing 
attention from conservation-focused NGOs. If successful long-term survival of vertebrate 
biodiversity and reducing greenhouse gas emissions is the goal, recognizing the value of 
forestry concessions for biodiversity conservation and maintaining the forest is vitally important. 
In addition, concessionaires are legally obliged to ensure the survival of protected species in 
their forests as well as the health of the forest habitat itself.  
 
The Indonesian Government through the Ministry of Environment and Forestry has set 
standards for forest management and timber extraction regulated under the Indonesian 
Selective Cutting and Replanting (known as Sistem Tebang Pilih Taman Indonesia – TPTI) and 
the Selective Line Cutting and Planting (Tebang Pilih Tanaman Jalur – TPTJ1) silvicultural 
systems. The TPTI system allows only older trees of at least 40 cm diameter (measured at 1.3 
m above the ground, or above buttress roots – BDH) to be harvested in permanent production 
forest. On steeper slopes in limited production forest trees of at least 50 cm DBH be may 
harvested. These silvicultural systems were designed to ensure a viable forest post-harvest that 
could be felled in successive cutting cycles in the future (normally after a period of 30-35 years). 
However, it is recognized that conventional logging practices can have a significant negative 
impact on forest biodiversity. This includes direct impacts from timber cutting and extraction and 
road building that affect forest structure and habitat fragmentation, as well as increased hunting 
intensity that occurs when access to forests is increased. More significant impacts come from 

 
1 The TPTJ system is similar but requires lines 20 meters apart to be cleared and planted with commercially valuable species. 
This system is still being trialed and has its supporters as well as opponents but is not discussed further here. 
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conventional logging that undermines the economic viability of commercial operations, which 
often forces companies to cease operations and relinquish licenses. These circumstances can 
result in ‘open-access’ forests with no management, and crucially no forest protection in place to 
deter encroachment. This has resulted in Indonesia’s production forests experiencing massive 
conversion from smallholder farmers, community occupation, and large scale conversion to 
cash-crops (such as oil palm) when companies withdraw from a production forest area.  
 
There is growing recognition that conventional logging practices need to be improved as the 
condition of natural forests and productivity of commercially valuable timber has declined 
drastically over the last three decades. Lower production potential of forests resulting from 
previous poor harvesting practices now threatens the viability of commercial operations 
throughout Indonesia. Using the number of companies, the areas they manage and national 
forest productivity as a yardstick for forest health and thus commercial viability, this decline is 
stark. In 1992, the number of natural forest timber companies operating was 580 within a total 
concession area of 61.4 million hectares and an average production rate of 0.61 m3/ha/year. As 
of 2018 there were only 254 companies still operating (a decrease of 57%) in a total concession 
area of 18.5 million hectares (a decrease of almost 70%) and a production rate of 
0.41m3/ha/year (a decrease of 33%) – all in less time than an average felling cycle. The decline 
in productivity is especially concerning as logging mature trees was previously limited to above 
50 cm diameter at breast height, whereas the 2018 productivity figure includes smaller trees 
>40 cm diameter at breast height. Therefore, the actual decline in productivity potential within 
Indonesia’s forest is actually much greater than 33%.  
 
The decline in forest productivity has primarily occurred because of poor regulatory control over 
harvesting practices, leading to damage that exceeds the forest ecosystem’s threshold capacity 
for recovery within a planned harvest cycle. All too often timber harvested has resulted in 
avoidable damage to the integrity of the forest that in turn results in slower recovery and 
therefore decreased timber potential and forest integrity. Now, many of the remaining active 
natural forest timber companies are aware and willing to improve their practices. While the 
declining trend of viable timber companies indicates little sign of abatement, one technique that 
can be applied to improve management of natural forests for timber and reduce related impacts 
on forest integrity and the environment is the application of Reduced Impact Logging (RIL).  
 
The application of RIL is designed to reduce direct impact of forest integrity, improve production 
potential of the forest, reduce costs, and improve future economic viability for commercial 
operations. Engagement with timber companies to assist with the implementation of RIL will 
ultimately reduce direct impact on biodiversity and protect habitats that species need to survive, 
and may be one of the most viable means to maintain forest cover in much of Borneo and 
Papua where LESTARI works.   
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WHAT IS RIL? 
RIL practices are designed to enhance the TPTI/TPTJ and any harvesting practices that 
potentially undermine the sustainability of production forests in the future. The Tropical Forest 
Foundation and FAO define RIL as a set of technologies and practices designed to minimize 
environmental impacts associated with industrial timber harvesting operations. RIL focuses on a 
systematic approach to carefully plan, control implementation of timber harvesting operations 
and monitor and evaluate the environmental impacts especially on the residual forest stands 
and soils. Criteria for defining a ‘RIL operation’ would normally include:  
 

1. Pre-harvest inventory and mapping of trees to be felled 
2. Preparation of accurate and small-scale contour or slope maps  
3. Pre-harvest planning of logging roads, skidding trails, and log-landings within the 

harvesting area that prioritizes mitigating soil disturbance and protects waterways while 
allowing access to harvestable trees  

4. Marking of roads and skid trails on the ground so operators can follow them easily  
5. Construction of roads and landings that adhere to engineering and environmental design 

guidelines that minimize soil disturbance and damage to residual forest vegetation  
6. Properly engineered bridges and waterway crossings to access felling coupes  
7. Opening skid trails prior to felling along marked and planning routes that minimize soil 

disturbance  
8. Controlled directional felling to reduce damage to the residual stand  
9. Controlled bucking to minimize timber waste and maximize production 
10. Winching of logs to planned skidding trails and restriction of tractor movement to these 

trails during timber extraction  
11. Deactivation of skid trails after felling and extraction completed on sloping topography to 

minimize soil erosion 
12. Post-harvest RIL compliance assessments to provide feedback to the timber concession 

holder and the logging crews on their effectiveness  
 
In order for RIL to be implemented successfully, the company staff and planning and harvesting 
crews must be adequately trained in what they must or must not do and understand why this is 
important. Supervisors who are knowledgeable and well-trained must also be present in the field 
to oversee all elements of planning, harvesting, and monitoring work to maintain standards. RIL 
also requires integration of planning with harvesting operations and effective management and 
control systems as well as standard operating procedures that may require refinement.  
 
RIL is a holistic concept which is intended to assist forest concession companies to optimize 
their financial return while at the same time minimizing environmental and social impacts. 
Minimizing GHG emissions, mostly in the form of CO2, is an assumed additional benefit of RIL. 
Logging forests selectively occurs in 20 of the world's forests and produces 13% of global land-
based emissions (Blaser et al. 2011, Pearson et al., 2017). The Nature Conservancy Carbon 
Science Research team has demonstrated that logging improvements through the adoption of a 
RIL management strategy can increase productivity and reduce carbon emissions by around 
30-50%. Based on the results research in Malaysia, adoption of RIL is able to reduce carbon 
emissions by more than 42 tons/ha compared to conventional logging systems (Pinard and 
Putz, 1996) while research of logging activities in East Kalimantan showed reductions between 
38.5-74.8 tons/ha (Griscom et.al. 2013). The term “RIL-C” has been coined for RIL 
implementation with measurement of climate change mitigation co-benefits of this approach.  
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Figure 1. Clockwise from top left: Pre-harvest planning of logging roads; reviewing accurate contour maps of area; 
barcode marking for chain of custody on the log and stump; surveying for skid trails 
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LESTARI SUPPORT FOR RIL-C 
LESTARI planned an approach for RIL-C implementation training to a) improve re-harvest 
planning (including production planning and environmental impact mitigation); b) improved 
harvesting implementation to minimize damage during operations (including improving road and 
infrastructure design and development, delineating no-go areas, reducing damage to residual 
forest stand); and c) monitoring and adaptive management. Ultimately, LESTARI aimed to 
measure the GHG reduction benefits from these improvements.   
 
LESTARI hired two sub-contractors, Tropical Forest Foundation (TFF) and Lembaga Wana 
Aksara (LWA) to work with nine natural forest timber companies in Central Kalimantan and 
Sarmi District, Papua to implement Reduced Impact Logging training. LESTARI only worked 
with industrial timber companies in Sarmi and so the RIL-C initiative was especially important in 
that landscape both for achieving GHG emission targets and improving management over 
landscape. The area of forest concessions held by the companies in each LESTARI-supported 
landscape can be seen in the Table 1.  
 
Table 1. Partner companies, landscape and forest concession area involved in the LESTARI RIL-C Initiative 

Landscape LESTARI Partner Area Covered by Concession (Ha) 

Katingan-Kahayan 
Landscape, Central 

Kalimantan 

PT. Fitamaya Asmapara (FA) 43,880 
PT. Sarana Piranti Utama (SPU) 49,700 
PT. Sikatan Wana Raya (SWA) 49,400 
PT. Hutan Domas Raya (HDR) 99,870 
PT. Graha Sentosa Permai (GSP) 44,970 
PT. Hutan Mulya (HM) 52,100 
PT. Kayu Waja (KW) 38,450 

Sarmi Landscape, Papua 
PT Wapoga Mutiara Timber II (WMT) 79,130 
PT Salaki Mandiri Sejahtera (SMS) 169,170 

Total  626,670 
 
Both sub-contractors provided similar approaches for RIL training. Training and Technical 
assistance was provided in a demonstration felling coupe of around 100 hectares, for: 
 

1. Inventory and mapping, based on MoEF regulatory requirements for 100% stock 
mapping, but importantly delivering technical skill required to generate contours of the 
coupe onto which accurate tree position were mapped at an operational scale. GPS 
survey methods and processing in GIS software were included.  

2. Planning and Operations building off of felling coupe mapping involving sustainability 
considerations for planning and operations resulting in planned skid trails aimed at not 
just planning staff but including harvest operations staff (tree fellers and tractor 
operators). Sustainability considerations focused on environmental and operational 
standards and strategies for a low impact operation.  

3. Monitoring, Evaluation, and Management Systems that focused on an evaluation of the 
post logging area including GHG emissions and deactivation procedures, and ensuring 
that management systems and protocols were in place to ensure company commitment 
to RIL through SOPs for RIL implementation across the concession.  

 
Technical assistance was in the form of classroom and field exercises with an emphasis on the 
latter. In order to compare the differences of RIL-C procedures with conventional logging carried 
out in the concession, sub-contractors have developed Criteria and Indicator frameworks and 
evaluation and monitoring tools which score the degree of compliance with RIL Standards. 
Evaluations of RIL-C compliance (audits) in a representative logged over area provided the 
baseline for company compliance across the operating area. LWA also carried out carbon-stock 
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assessments in the demonstration felling coupe before training. Audits of compliance and 
carbon stocks provided comparisons between conventional logging (business-as-usual) fashion 
and RIL operations.  
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IMPROVEMENT OF FOREST MANAGEMENT 
THROUGH RIL-C COMPLIANCE  
All companies showed an improvement in performance of RIL operations as compared to 
baselines. At the pre-training audit or measurement of the conventional, business-as-usual 
operations, companies in Kalimantan and Papua scored a low average of only 40% application 
of RIL standards that can safeguard production forest. Companies typically scored high in 
‘administrative aspects2’ but low to very low in harvest planning and harvest operations, 
monitoring and evaluation or suitable company operational standards3, something that RIL 
training was specifically designed to correct.  
 
Table 2. Improvements in RIL standards compliance by all companies assisted under the LESTARI RIL-C initiative 

Landscape LESTARI Partner 
Pre-training 

Implementation of 
RIL Standards (%) 

Post-training 
Implementation of 
RIL Standards (%) 

Katingan-
Kahayan 
Landscape, 
Central 
Kalimantan 

PT. Fitamaya Asmapara (FA) 24 51 
PT. Sarana Piranti Utama (SPU) 21 53 
PT. Sikatan Wana Raya (SWA) 41 58 
PT. Hutan Domas Raya (HDR) 39 56 
PT. Graha Sentosa Permai (GSP) 53 75 
PT. Hutan Mulya (HM) 51 74 
PT. Kayu Waja (KW) 46 76 

Sarmi, Papua 
PT. Wapoga Mutiara Timber II (WMT) 61 72 
PT. Salaki Mandiri Sejahtera (SMS) 28 64 

Average   40 64 
 
For a company to fully ‘pass’ RIL compliance, a score of 80-85% should be reached. Even 
though none of the companies that partnered with LESTARI have achieved full compliance to 
date, major improvements were seen in forest planning and harvesting operations, so most 
significantly affect improved forest management outcomes. Where compliance was previously 
low, large improvement gains were made after the provision of technical training. In particular, 
significant positive impacts were noted on reduced soil damage (and thus erosion) because skid 
trails are better planned, reduced damage to the residual stand, avoidance of cutting defective 
trees, reducing damage to forest streams, maintenance of riparian buffers, and reduced road 
development especially on steeper slopes.  
 
From an efficiency perspective, both LWA and TFF attempted to measure improved logging 
productivity (measured in the number of trees and volume felled per hour), skidding productivity 
(volume skidded per hour), harvesting fuel efficiency, and soil disturbance. In the majority of 
cases RIL showed improvements in productivity, efficiency of fuel used to extract timber, and a 
reduction in soil disturbance. However, results varied widely due to differences in topography, 
crews, and machinery. An example of quantitative RIL improvements delivered by TFF from two 
adjacent timber companies in Sarmi and one from Central Kalimantan is shown in Table 3. The 

 
2 Such as possession of valid concession license and a valid annual cutting permit, harvesting boundaries established in the 
field and shown on the maps according to existing regulatory requirements. (TFF RIL C&I)  
3 Such as pre-harvesting, operational inventory has been conducted which identifies all trees to be harvested, operational scale 
contour and tree position maps of adequate accuracy, roads are planned, located, constructed, and maintained so as to 
minimize the impact on the forest and related values, skid trails and landings are located and opened prior to the 
commencement of felling activities. Felling, bucking and skidding are carried out according to RIL principles, deactivation of 
skid trails and landing is carried out to reduce erosion risk, monitoring and evaluation implemented for adaptive management, 
SOPs in place. (TFF RIL C&I) 
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results illustrate the large variance in improvements and where no measurable impact was 
detected for no company4.  
 
Table 3. Comparison of Production Efficiency and Soil Disturbance between Conventional and RIL logging in 3 
sample companies trained by TFF 

 RIL Conventional 
Logging Results 

WMT (Papua) 
Machine productivity (m3/working hour) 13.04 6.95 88% more productive 
Fuel efficiency (m3/l diesel) 0.88 0.32 175% increase in efficiency 
Skid trail soil disturbance (m3/m2) 0.28 0.14 50% reduction in soil disturbance 
SMS (Papua) 
Machine productivity (m3/working hour) 10.95 9.38 17% more productive 
Fuel efficiency (m3/l diesel) 0.43 0.34 26% increase in efficiency 
Skid trail soil disturbance (m3/m2) 0.17 0.14 21% reduction in soil disturbance 
SWR (Central Kalimantan) 
Machine productivity (m3/working hour) 6.53 6.53 No Change 
Fuel efficiency (m3/l diesel) 0.24 0.25 Negligible Change 
Skid trail soil disturbance (m3/m2) 0.05 0.03 Negligible Change 

 
LWA also demonstrated general improved productivity (Tables 4 and 5), this time measuring 
time take to fell and extract timber using RIL compared to conventional and the efficiency of fuel 
used for skidding. Here too site conditions, sizes and volumes of trees and distance of skidding 
affected the overall efficiency of logging operation. LWA developed a difficulty index to reflect 
the true advantages of RIL over conventional logging so that a more direct comparison could be 
made. In all cases RIL show a small yet significant improvement in operational efficiency.  
 
Table 4. Comparison of felling and skidding productivity between conventional and RIL logging in companies trained 
by LWA 

 
Average 

Volume per 
Tree 

Felling Productivity Skidding Productivity 

trees/hour m3/hour trees/hour 
m3/hour (after 
normalized for 
topography) 

Conventional 7.06 2.22 15.67 2.88 19.68 

RIL 

KWA 6.01 4.55 27.39 3.92 22.67 
HM 3.88 4.23 16.42 2.66 20.14 
GSP 7.38 4.15 30.62 2.56 21.41 
RIL (average) 5.76 4.31 24.81 3.05 21.40 

Percentage Improvement 94% 58% 6% 9% 
 

Table 5. Fuel efficiency comparison between conventional and RIL logging in companies trained by LWA 

 
Total 

Production 
Fuel 

Consumed 
Productivity 
per Liter Fuel Improved Efficiency 

m3 liters (l) l/m3 l/m3 % 
Conventional 638.87 1390 2.03  

RIL 

KWA 592.92 1155 1.95 0.08 3.94 
HM 756.66 1450 1.92 0.11 5.42 
GSP 752.97 1480 1.97 0.06 2.96 
RIL (average)  1.95 0.08 4.11 

 
4 No / Negligible change was probably more due to field conditions and low timber density extracted in this concession that lack 
of improvements in operations as a whole (refer to Table 1.). 
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REDUCED EMISSIONS FROM RIL-C 
To investigate and measure the effect of reduced forest impact on GHG emissions when RIL 
practices are applied, LESTARI encouraged the two LESTARI sub-contractors to identify 
suitable approaches. LESTARI did not define methodology, and although there was much 
debate and discussion about the most suitable methodology sub-contractors ultimately took 
different approaches.  
 
TFF applied a strict Verified Carbon Standard methodology developed by TNC Science 
Research team5 to measure GHG emission impacts from four categories of logging activities 
that have the largest impact on GHG emission (beyond that from the removal of timber). These 
were emissions from trees felled and abandoned, emissions from trees felled with some volume 
extracted, emissions from mortality resulting from skidding damage per m of trail, and emissions 
from mortality resulting from clearing road corridors and log landings per hectare harvesting 
block / coupe. The methodology compared conventional logging to RIL to measure reduced (or 
avoided) GHG emissions during harvesting operations. The results (Table 6) show impressive 
reductions of emissions or avoided emission through the application and compliance of RIL. As 
no company demonstrated full RIL compliance (see Table 2) these avoided GHG emissions 
figures could be even higher demonstrating the effectiveness of reduced impact logging on 
climate change mitigation.  
 
Table 6. Emissions from main logging activities that impact forests 

2017 
Conventional 

Felling Coupes 

Logging Impact Categories Total 
Emissions 
(tCO2/ha 
effective 

logging area) 

 

Roads and 
Landings Skid Trails 

Felling - 
Abandoned 

Trees 

Felling  - 
Avoided 
Waste 

WMT 216.80 78.02 10.27 142.29 447.38 
SMS 185.92 51.82 0 53.58 291.32 
FA 87.48 40.20 7.18 3.67 138.53 
HDR 57.46 46.53 12.72 5.65 122.37 
SPU 75.16 44.34 15.78 3.28 138.58 
SWA 131.24 35.34 17.15 2.18 185.90 

 

2018 RIL 
Felling Coupes 

Logging Impact Categories Total 
Emissions 
(tCO2/ha 
effective 

logging area) 

Reduced 
Emission 
from RIL 

compared to 
CNV 

Roads and 
Landings Skid Trails 

Felling - 
Abandoned 

Trees 

Felling  - 
Avoided 
Waste 

WMT 162.13 8.12 1.79 2.31 174.35 61% 
SMS 82.23 8.52 0 1.28 93.03 68% 
FA 43.39 15.76 1.53 0.50 61.18 56% 
HDR 8.98 19.50 2.24 1.67 32.39 74% 
SPU 84.62 11.88 5.00 3.63 106.13 23% 
SWA 82.74 14.68 2.24 0.18 99.84 46% 

 
LWA developed a methodology based on a ‘carbon stock’ approach that aimed to measure a) 
forest health post-harvesting and b) to GHG emission cost per unit of timber produced (or GHG 
productive efficiency) between conventional and RIL logging. The methodology followed 
Indonesian standards for forest carbon stock measurement while applying Intergovernmental 
Panel on Climate Change (IPCC) sampling intensity standards for measuring the impact of 

 
5 VCS (2016), VMD0047 Performance Method for Reduced Impact Logging in East and North Kalimantan, version 1.0, 28 April 
2016, VCS  
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logging on above ground biomass of the residual forest stand in each treatment. The LWA 
methodology was similar to VCS methodology in measuring impacts from road infrastructure 
and log landings (deforestation). Carbon emissions were calculated from areas impacted 
multiplied by the reference forest carbon stock. A local forest carbon reference was developed 
rather than applying that from East Kalimantan. It differed in the calculation of forest impact from 
skid trail development and applied the area of skid trail network multiplied by the biomass of 
small trees (below 30 cm DBH, obtained during the regional carbon stock reference 
measurement in nearby representative forests), rather than a tree count and small-tree biomass 
reference used in the VCS methodology. The methodology differed fundamentally when 
calculating waste, avoidable felling and damage to the residual stand. The VCS calculates these 
impacts precisely for direct comparison between practices, whereas the LWA methodology 
captures this within remaining living above ground biomass of the residual forest stand post-
harvesting.  
Total average emissions per hectare were calculated for each company under both 
conventional and RIL practices and divided by the average production per hectare recorded for 
that felling coupe to produce carbon emissions per volume of timber. In all companies there was 
a reduction in GHG emissions per volume produced, even though the conditions and stocking 
density of forests in different companies varied considerably. This indicated that natural forests 
were utilized more efficiently under RIL practices and therefore potentially more sustainably.  
 
Table 7. Carbon stock approach from LWA for measuring emissions  

  

Carbon Stock Lost from Logging 
Activities (tC/hectare) 

Remaining 
Forest 
Carbon 
Stock 

(tC/hectare) 

Product
ion 

(m3/ha) 

Carbon 
Emission 

per m3 
Produced 

(tC/m3 
timber) 

Percentage 
Reduced 

Emissions per 
m3 from RIL 
Compared to 
CNV (tC/m3 

timber) 

Skidding 
Trails 

Roads 
and Log 
Landings 

Logging 
Impact 

HMU 
Conve
ntional 2.36 6.5 39.66 119.94 9.32 5.2  

RIL 2.93 2.08 40.52 122.62 44.88 1.0 81% 

GSP 
Conve
ntional 2.83 6.46 37.35 121.51 54.51 0.9  

RIL 1.97 7.32 9.52 149.34 39.74 0.5 45% 

KWA 
Conve
ntional 2.81 5.51 54.07 105.86 10.12 6.2  

RIL 2 7.27 20.79 138.08 24.04 1.3 80% 
 
Pros and Cons of approach to measuring GHG Emissions 
Application of the two methodologies for measuring reduced GHG emissions illustrated several 
interesting points. Both of the approaches were equally valid in calculating the reduced GHG 
emission under RIL. The advantages of applying the TNC/VCS method are potential 
international recognition for a standardized measurement for improved management and 
climate change mitigation benefits of RIL. The method is simple and quickly implemented. 
However, as the method purely focuses on logging practices, the condition of the forest after 
logging is unknown (even though an increase in RIL practice compliance implies that damage is 
avoided where possible). Also, this methodology is designed for logging systems in East and 
North Kalimantan that selects tree diameters greater than 50 cm DBH outside of virgin forests. It 
was thought applicable enough to indicate potential GHG emission reductions from RIL logging 
in Central Kalimantan but would have limitations for wider adoption in Indonesia without further 
field trials. 
 
Due to highly variable nature of carbon stock in tropical forests, and variable impacts from 
selective logging, methods that consider heterogeneity are preferable. For instance, where 
commercially valuable timber is scarce the effort to extract it reflected in GHG emissions from 
skidding trails and infrastructure required for its removal (roads and log landings) and damage 
to the residual stand may be relatively high compared to timber extracted. It should be important 
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for the forestry authorities to know the carbon emissions produced per volume of timber (a proxy 
for resource use efficiency) and define when an acceptable level has been passed. The metric 
produced by the LWA methodology could demonstrate this. Another advantage of a focus on 
residual carbon stocks of forest is an indication of forest health. A forest with a higher carbon 
stock indicates a healthier ecosystem that can regenerate faster and maintain productivity in the 
future. In all cases, where RIL was implemented, the remaining residual forest carbon stock was 
significantly higher than that under conventional logging and should be another important metric 
for forestry authorities charged with ensuring sustainable forest management.  
 
The disadvantage of LWA approach due to forest heterogeneity occurs when the biomass of the 
felling coupes (under either conventional or RIL logging) differs greatly, below or above, the 
reference forest carbon stock measured. This variability in forest carbon stock can over- or 
under-estimate the true impacts from logging, i.e. avoidable waste and avoidable felling of non-
commercial trees, especially when small number of felling coupes / treatments are measured. 
The only way to mitigate this potential error is to increase the number of felling coupe sampled, 
therefore increasing costs significantly.  
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CONCLUSIONS AND RECOMMENDATIONS 
USAID funded RIL training activities in 9 concession in West Kalimantan, Central Kalimantan 
and Papua during the USAID IFACS (2010-2015) project. Lessoned learned and 
recommendations from that project highlighted a need for a greater focus on future self-reliance, 
developing a greater commitment for implementation post training, improved training 
approaches to consider internal company dynamics and leverage existing internal capacity, and 
greater involvement of sub-national authorities. LESTARI aimed to develop greater commitment 
for future implementation during the engagement process with companies in the LESTARI-
supported landscapes stipulating that training was contingent on developing improved Standard 
Operating Procedures to include all aspects of the RIL training and providing statements of 
future financial commitment for RIL implementation. Training also increased focus on cost 
efficiency through a sustainable forest management approach. All companies provided 
assurances for future RIL implementation, especially after the companies showed improved 
production efficiencies. Companies were twice monitored post training to measure whether 
commitments were being upheld. While not all aspects of RIL were being implemented, 
important elements are now routinely carried out, RIL knowledge was retained within the 
company, and forests were under ‘improved management’.  
 
All companies demonstrated that they were able to apply RIL techniques and improved 
production forest management. During post-training monitoring of partner companies, staff from 
all layers in the company (including surveyors, chainsaw operators, tractor operators, 
supervisors, planners and management) were clearly aware of the advantages of RIL practices. 
RIL compliance reduces production time and production costs, reduces soil disturbance, 
mitigates damage to forest health and reduces GHG emissions – from both logging activities 
emissions and the ‘carbon cost’ per timber volume produced. While all stated their preference in 
continuing the use of RIL, this decision was not theirs to make, being that of top-level 
management and owners.  
 
Even though the advantages of RIL have been well documented, through this LESTARI initiative 
and many other studies in Indonesia and around the globe, less than 10% of the timber 
companies currently active in Indonesia apply RIL. RIL compliance is usually associated with 
the companies’ desire to obtain FSC certification. However, many elements of RIL are included 
in current Indonesian regulations for timber production from natural forests. Voluntary standards 
set a higher bar for sustainability and are audited to international standards. Companies have 
attained mandatory certificates, yet practices set out in the Indonesia forest management 
silvicultural system are not implemented. This is worrying and if production forestry is to survive 
into the future, a different approach beyond RIL training is required. 
 
From discussion with partner companies, training organizations and LESTARI staff improving 
production forest management must include  

• advocacy to company owners  
• improved and streamlined regulations (including capacity of compliance assessors) 
• incentive mechanisms for regulatory compliance  

 
Advocacy  
The commitment of improved production practices must come from company owners and top-
management. A good degree of RIL compliance has been shown to be possible as in the 
LESTARI case with 9 companies in Central Kalimantan and Papua, but this always requires 
technical and operational pre-conditions to be in place. These preconditions include the 
readiness of companies to implement the technical aspects of RIL as well as increased 
administrative and human resources required. While all of the LESTARI partner companies 
were ready to implement RIL, they are unfortunately not representative of the majority of timber 
companies operating in Indonesia.  
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The pre-conditions mentioned above require company investment and commitment. As has 
been demonstrated, a tightening of forestry practices through clear and strict standard operating 
procedures does not equate to hardship for companies. On the contrary, full RIL compliance 
reduces costs, increases efficiencies, and maintains the forest resource for future harvest 
cycles. Supporting timber companies and sustainable forest management to remain in the 
landscape through the full compliance with RIL standards will also help guard the forest from the 
larger threat of encroachment, typically clearing for cash crops such as oil palm.  
 
However, concise and complete information regarding the advantages of RIL practices from all 
examples in Indonesia, including an accurate picture of the costs of RIL compliance and return 
on investment, currently does not exist. Data and information from case studies (on levels of 
investment required, production, productivity, efficiency of materials and spare parts, market 
price comparison, human resources required for implementing RIL, rehabilitation post-harvest) 
does mostly exist, but is dispersed between the companies, technical support organizations, 
and donors. Until a compendium of available information and data is provided in a succinct 
format that clearly illustrates greater profitability and productivity under RIL, and this data 
endorsed by timber company associations such as APHI, advocacy effort with owners and 
managers are unlikely to be successful.  
 
Improved Regulations  
Clear information and data that reflects the advantages of RIL is also essential for affecting 
change to regulations governing the timber industry and production forests. However, 
pressuring companies to implement RIL through the addition of more regulations alone will not 
result in comprehensive RIL implementation throughout the industry. A recent Director General's 
regulation that does contain some RIL principles, in place since early 2019, has had no impact 
on the forestry practice. In addition, there is low compliance with current regulations. PHPL 
certification conducted by independent certification bodies have resulted in 80% of forest 
concessions in Indonesia being graded as “good”, but the majority of these companies are not 
practicing TPTI in the forests.  
 
There are two main issues at play. Firstly, the forest timber industry is regarded as over-
regulated by many companies. Only when current regulations are streamlined or synergized 
through holistic regulatory evaluation and reform can RIL principles be more widely welcomed. 
The second issue is the standard of auditing by certification bodies. Capacity and knowledge of 
auditors as well as potential conflicting interests involved when auditing companies that are 
paying them results in inflated performance results. Therefore, mandatory RIL principles 
introduced into regulations must be coupled with improved capacity of auditors and a neutral 
independently funded certification system.   
 
Improved Incentives 
The establishment of independently funded certification bodies verifying improved regulations 
would incentivize improved forest management and greater regulatory compliance. Another 
incentive that need attention is the potential major role the forestry sector can play in 
contributing to Indonesia's national commitments to reducing GHG emission from forest 
degradation through the implementation of RIL. As has been demonstrated by LESTARI, a 
simple GHG emission performance metric, such as a ‘carbon cost’ benchmark per unit of timber 
production could be easily applied and incentives, fiscal or otherwise, designed. However, as 
yet, the Directorate General for Climate Change Mitigation (PPI) has yet to include this potential 
GHG emission reduction pathway in the National Registration System (SRN) that records 
Indonesia’s Nationally Determined Contributions (NDC) for climate change mitigation.  
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