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I. INTRODUCTION 

1. The Forest Investment Program (FIP), a subprogram under Strategic Climate Fund of the 
Climate Investment Funds, supports efforts of selected developing countries to reduce 
greenhouse gas (GHG) emissions from deforestation and forest degradation and to promote 
sustainable forest management. The Government of Indonesia (GOI) prepared its FIP investment 
plan in collaboration with ADB, World Bank, International Finance Corporation, and other 
stakeholders, including development partners, civil society organizations, customary communities 
(masyarakat hukum adat, MHA), and local communities. The investment plan comprises three 
projects. 

 
2. The ADB-administered FIP project entitled “community-focused investments to address 
deforestation and forest degradation (CFI-ADD+)” has been allocated a grant of $17.0 million to 
invest in community-focused REDD+1 activities in West Kalimantan, particularly in the districts of 
Sintang and Kapuas Hulu. The grant will strengthen institutional and technical capacity of four 
forest management units (FMUs, or Kesatuan Pengelolaan Hutan, KPH in Bahasa) – one in 
Sintang and three in Kapuas Hulu (two production FMUs and one conservation FMUs, i.e. 
Betung Kerihun National Park and Danau Sentarum National Park). The project outputs include: 
(i) community-focused and gender-responsive REDD+ pilot projects in Kapuas Hulu and Sintang 
districts implemented; (ii) provincial REDD+ strategy in West Kalimantan implemented; and (iii) 
subnational fiscal policies on REDD+ harmonized with national policies. This report presents 
results from the economic and financial analyses of the proposed interventions.  
 

II. MACROECONOMIC ASSESSMENT 

3. Indonesia is a ‘lower middle income country’. Following the Asian financial crisis in late 
1990s, the economy recovered fast in 2000s. The national gross domestic product (GDP) in 2015 
was about $915.0 billion with a growth rate of 4.73%. The Agriculture and Forestry sector is the 
second largest sector in the national economy. While the sector's share of GDP has declined 
during the last 50 years (about 15% of GDP in 2013 and 4% of exports in 2011), it still employs 
46.0 million people and provides income for the majority of Indonesian households. Main 
products in the sector include palm oil, rubber, cocoa, cassava, coffee, tea, tobacco and rice, 
which are mostly exported to markets in China, the European Union, Japan, Korea, Singapore, 
and the USA. Indonesia is also a major source of tropical timber products for the global market. 
While the production of plywood, sawn timber and veneer declined sharply during 1994–2015, 
pulp and paper production, woodchip and fiberboard increased significantly. Furniture production, 
while small in terms of volume, is becoming increasingly important in terms of export value. The 
export value of forest products increased from $3.9 billion in 2009 to $4.1 billion in 2013, but its 
contribution to total GDP declined from 0.62% in 2009 to 0.35% in 2013.2 In 2010, the forestry 
sector was estimated to employ 3.76 million workers (ITC 2011). 
 

III. RATIONALE FOR PUBLIC SECTOR INTERVENTION 

4. Deforestation, forest degradation and unsustainable forest management account for up to 
20% of GHG emissions globally and up to 60% in Indonesia. Deforestation rates in Indonesia are 
estimated at an average of 840,000 hectare (ha) per year. In its Intended Nationally Determined 
Contribution submitted to the United Nations Framework Convention on Climate Change 

                                                
1
  REDD+: Reducing emissions from deforestation and forest degradation, conservation, sustainable management of 

forests, and enhancement of forest carbon stocks.  
2
  Forestry Statistics. 2014. Ministry of Forestry. 
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(UNFCCC) in 2015, Indonesia committed to reduce its GHG emissions by 29% by 2030 against 
the 'business as usual' level through its own efforts, and by 41% with international support. 
Effective implementation of REDD+ and sustainable forest management are critical for 
Indonesia’s fulfilment of its commitment. Further, as the national budget for climate change 
mitigation and adaptation currently stands at only 1%, Indonesia will need to secure and mobilize 
additional resources, including public and private sector finance from both national and 
international sources. FIP grant is one such international source. 

 
5. West Kalimantan is the fourth province with largest forest area, with around 60% of land 
area categorized as forest area. Within the province, the districts of Sintang and Kapuas Hulu  
hold the second and third largest state forest area. West Kalimantan is also one of the top five 
provinces contributing to GHG emissions with a mean deforestation rate of 132,500 ha per year. 
About 667,383 ha of forest area in the province was affected by land degradation in 20133 and 
around 3,356 ha by forest fire in 2014.4  According to Badan Pusat Statistik (BPS) data in 2010, 
West Kalimantan has the highest poverty rate in Kalimantan.5 Unclear property rights, poor 
regulation for monitoring and law enforcement, absence of markets for environmental services 
and poverty are indirect drivers for deforestation and forest degradation. In view of high emission 
and poverty reduction potential, the province of West Kalimantan and more specifically Kapuas 
Hulu  and Sintang districts have been selected as target sites for the project. The target districts 
include areas under the “Heart of Borneo” initiative by Brunei Darussalam, Indonesia, and 
Malaysia. The initiative is aimed at protecting one of the largest remaining transboundary 
rainforests.  The FIP grant will be used to promote sustainable forest management, which is in 
the national, regional and global public interest and aligns with the Indonesian government’s 
REDD+ strategy and forestry development. 
  
6. The FIP grant will be used to implement project activities such as (i) empowerment of 
FMUs for REDD+ and sustainable forest management; (ii) establishment of community-based 
forest agreements to grant local communities the authority to manage forest resources 
sustainably; and (iii) improved livelihood initiatives as scalable, REDD+ pilot projects for creating 
markets for environmental services. Forest management with proactive community involvement 
is central to these activities.   
 
7. Existing legislation assigns FMUs the responsibility of enforcing forest management and 
national forest policy. However, most FMUs are constrained by inadequate resources and staff to 
fulfil their mandate. The existing personnel require additional training to implement forest 
management at the site level effectively. Therefore, support to the institutional strengthening of 
local FMUs is crucial. The FIP grant will assist selected FMUs, who are willing and able to invest 
in sustainable forest management (SFM) and biodiversity conservation but lack the necessary 
financial means to do so. With FMUs serving as the entry point to implement REDD+ and SFM, 
the proposed project will improve the environment through reducing deforestation, forest 
degradation and preventing forest fire in national parks.  
 
8. Over-exploitation of forest resources due to land conflicts is a typical outcome when user 
rights are not well defined, as is the case in Sintang and Kapuas Hulu. Land conflicts include 
(i) major tenure conflicts characterized by a strong customary rights of the adat communities; 

                                                
3
  West Kalimantan in Figures. 2015. BPS (Badan Pusat Statistik/Statistical Agency of Indonesia). 

4
  Indonesia online early warning system and data on forest fire, http://sipongi.menlhk.go.id/hotspot/luas_kebakaran. 

5
  West Kalimantan is a key partner in the Heart of Borneo Initiative, a trans-boundary effort between Brunei, 

Indonesia, and Malaysia to enable conservation and sustainable development that improves the welfare of those 
living on the island of Kalimantan while minimizing deforestation, forest degradation and the associated loss of 
biodiversity and ecosystem services. 



3 
 

 
 

(ii) minor tenure conflicts characterized by a weak base of rights; (iii) conflicts involving access to 
forest resources that are based on customary rather than legal rights to land use; and (iv) issues 
involving illegal activities that lack both customary and legal rights to land use. One of the 
project’s objectives is to help communities clarify and establish land use rights to address 
mismanagement of forest resources. The project will also strengthen capacity of local 
communities for community-based forest management. 

 
9. Improved livelihood initiatives under REDD+ include interventions aimed to enhance 
income and quality of life for local communities. Both land based and non-land based 
interventions provide alternative means of livelihood for local communities that traditionally rely 
heavily on forest resources. The livelihood interventions are intended to serve as incentive for the 
villages to enter into forest management agreements with the FMUs, and that the agreements 
will commit the villages to protect the forest. 
 
10. By promoting sustainable agroforestry (land based) and enhancing non-forest (non-land 
based) incomes, it is expected that those interventions will reduce local communities’ 
dependency and thus pressure on the forest system. The primary purpose of advocating 
agroforestry is to give local communities on steep slopes and at higher elevations a sustainable 
alternative to their current practices, which are environmentally damaging and are the primary 
cause of watershed degradation. The proposed improved livelihood initiatives not only reduce 
poverty, but also prevent deforestation and degradation, promote water conservation and 
biodiversity, and provide water for consumption and electricity generation. Currently, local 
communities in project areas do not enjoy any of these livelihood benefits that the project will 
provide, and the situation is likely to persist without the project.  
 
11. The project contributes to the national action plan for GHG emission reduction; the master 
plan for the acceleration and expansion of Indonesia’s economic development 2011–2025; and 
the national REDD+ strategy.6 The project contributes to these goals by soliciting local 
communities’ participation and support in forest governance and land-use planning. The 
community-focused approach of the project aligns local interests with national policy to ensure 
the project’s long term sustainability. 

 

12. The project activities are designed to maximize spill-over effects, to ensure that the total 
protected forest area can be far more extensive than the area of direct intervention. For instance, 
support for fire prevention in the project is concentrated in 10 villages of Kapuas Hulu district, the 
surroundings of which are prone to forest fire. Effective fire suppression in about 5,000 ha in and 
around these villages will spare nearly 130,000 ha from forest fire inside the Danau Sentarum 
National Park. Also, by strategic selection of agroforestry sites in the boundary areas of primary 
forests, local communities can become more conscious of forest resources and resist 
encroachment and illegal logging of nearby pristine forests.  
 
13. The project is estimated to reduce GHG emissions in the project area by 3.7 million tons 
of carbon dioxide equivalent (MtCO2e) from the baseline GHG emissions of 12.4 MtCO2e. The 
reduced emissions are attributable to (i) avoided deforestation, degradation, and forest fire 
prevention; and (ii) carbon sequestration through assisted natural regeneration and agroforestry. 
In addition to reducing GHG emission, forest preservation will also bring benefits to the 
ecosystem such as watershed protection, soil erosion prevention and biodiversity conservation. 
In addition, incremental income is expected to be $8.2 million in present value. Table 1 below 
shows with- and without-project conditions for key indicators of the project outcome. 

                                                
6
  Indonesian REDD+ Task Force. 2012. REDD+ National Strategy, Jakarta, Indonesia. 
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Table 1: With- and Without-Project Situation  
 Benefits Category Impact Valuation 

Quantified  
 1. GHG Emissions Reduction 

   - GHG emission reduction of 3.7 MtCO2e - Valuated at $10/tCO2e
a
  

 2. Improved Ecosystem Services
b
  

  - 5,171 ha of deforested and degraded area 
- 3,105 ha of avoided forest fire 
- 6,000 ha of assisted natural regeneration 
- Collection of NTFPs and raw materials in 
preserved or regenerated forests 

- Environmental benefits 
valuated at $125/ha/year 
 
- NTFPs valuated at 
$83/ha/year 

 3. Land Based and Non-land Based Livelihood Interventions 
   - Increase income in 17 villages, benefiting at 

least 10,000 individuals (5,000 women) 
- Increase in incremental 
income by $8.2 million  

Non-Quantified  
 4. Tenure rights clarified - Reduced conflicts 
 5. Improved quality of life - Clean water and improved village roads in 17 villages  
 6. Sustainable forest management practices    
 7. Increased local awareness of ecosystem benefits of the forest  
  8. Improved coordination and communication among national, provincial and local staff for REDD+ 
implementation 

 
Table 2: Project Costs and Associated Benefits by Categories of Activitiesa 

Activities 
 % 

tradable 
% non-

tradable 
% labor Benefits Category  '000 

USD 

I. Fire Prevention  1,703 54% 23% 22% (A) GHG emissions; (B) ecosystem services 

II. Ecosystem Services Improvement       
 a. Assisted natural regeneration  1,580    (A) GHG emissions; (B) ecosystem services 

 b. Agroforestry (land based interventions)  5,964    (A) GHG emissions; (C) Improved livelihood 

  c. Miscellaneous  479    (D) Benefits not quantified 

 Subtotal  8,023 15% 85% 0%  

III. Livelihood Support          
 a. Non-land based interventions

b
  330      (C) Improved livelihood 

 b. Miscellaneous
c
 

c. Clean water facilities, power generation, improved road
d 

 571 
1,635 

     (C) Improved livelihood  
(D) Benefits not assessed 

 Subtotal  2,537 46% 54% 0%   

IV. Capacity Building (community and KPH) 2,507 26% 10% 64% (D) Benefits not assessed 

V.  Project Management   3,671 24% 13% 63%   

Total Costs   18,441 26% 51% 23%   
     Note: a/ Include physical contingencies; b/ Honey bee keeping (apiculture), fresh water fish cultivation (aquaculture), handicrafts, ecotourism; c/ Coffee and latex processing, and  
                      marketing support; d/ Village road rehabilitation, clean water facilities, micro-hydropower generation, and limited off-grid solar power 
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IV. PROJECT DESIGN 

14. The Directorate General of Social Forestry and Environmental Partnerships of the Ministry 
of Environment and Forestry (MOEF) will be the executing agency. Implementing agencies will be: 
the Directorate of Business Development for Social Forestry and Customary Forestry, the 
Directorate of Environmental Services of Conservation Forest, and the Directorate of Production 
Forest Management Unit. The expected impact will be environmental and livelihood benefits 
increased. The outcome will be REDD+ implementation in project areas of West Kalimantan 
province improved. The project will have three outputs: 

 
(i) Community-focused and gender-responsive REDD+ pilot projects in Kapuas Hulu 

and Sintang districts implemented; 
(ii) Provincial REDD+ strategy in West Kalimantan effectively implemented; and 
(iii) Subnational fiscal policies on REDD+ harmonized with national policies. 
 

15. The project sites were selected after consultation with the MOEF, provincial government 
of West Kalimantan, district governments of Sintang and Kapuas Hulu, and FMUs in Sintang and 
Kapuas Hulu by considering the following criteria: 
 

(i) Selected sites will not be inside forest concessions to avoid conflict of interest with 
other parties; 

(ii) Selected sites do not receive similar support by other development partners; 
(iii) Selected sites, particularly in Kapuas Hulu district, will be in strategic locations that 

protect two national parks, Betung Kerihun and Danau Sentarum; 
(iv) Selected sites for agroforestry will target degraded forest lands and bare lands; 
(v) Selected villages will show strong interest and commitment to implement the 

proposed activities; 
(vi) Selected villages for community-based forest fire management (Masyarakat Peduli 

Api, MPA) have experienced and/or are vulnerable to forest and land fires. 
 

16. There are five categories of activities in this project: 
 
(i) Fire Prevention  

a. Community-based forest fire management: 10 villages in Kapuas Hulu with 
an estimated coverage of 5,000 ha, including seven villages located inside 
the Danau Sentarum National Park. 

(ii) Improved Ecosystem Services 
a. Assisted natural regeneration targeting 6,000 ha of degraded land in Kapuas 

Hulu and Sintang districts; 
b. Land-based livelihood interventions: agroforestry and community forest 

plantations, covering 1,880 ha in 17 villages (13 in Kapuas Hulu, four in 
Sintang); agroforestry will not involve conversion of natural forests but 
become part of rehabilitation scheme of degraded lands.    

(iii) Improved Livelihood Activities to improve community welfare and reduce pressure 
on forests 
a. Non-land based livelihood interventions: beekeeping, fish culture, handicraft 

and ecotourism in 17 villages (13 in Kapuas Hulu, four in Sintang); 
b. Provision of clean water facilities, power generation, and village road 

rehabilitation in selected villages. 
(iv) Capacity Building – activities for community-based forest management (CBFM) to 

prevent deforestation and degradation 
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a. Capacity building for local communities and facilitation of CBFM agreements; 
b. Capacity building for FMUs: to enforce legislation regarding sustainable 

forest management, REDD+ implementation, monitoring, reporting and 
verification, and safeguards. 

(v) Project management – activities related with the implementation and coordination 
of the project, including administrative activities  
a. Consulting services supporting project implementation;  
b. Operational activities such as office support and logistics. 

 
17. Table 2 shows cost estimation by categories of activities.7 In keeping with the community-
based forest management theme, the funding is to provide material inputs and capacity building 
to finance initial investment costs of establishment to attract community participation through in-
kind labor contribution to land based and non-land based livelihood interventions.  
 

V. OVERALL PROJECT BENEFITS 

18. The project will focus on customary communities that rely on forest resources as the 
dominant source of economic, cultural and environmental services. The project is expected to 
directly benefit at least 10,000 village habitants from 13 villages in Kapuas Hulu and four villages 
in Sintang in four FMUs. Other direct beneficiaries include forestry officials of four FMUs, two 
districts and one province, besides selected national staff, through training programs on REDD+ 
and sustainable forest management.  
 
19. Table 3 presents the major benefits from the project. Besides direct economic benefits 
through livelihood interventions and environmental benefits such as GHG emissions reduction 
and ecosystem conservation, the project will generate additional benefits that have not been 
monetized. These include (i) sound REDD+ models for forest management; (ii) strengthened 
institutional and human capacity in SFM and biodiversity conservation; (iii) increased ownership 
and involvement of local communities in protection and conservation of forest resources against 
forest fires and encroachment.  
 

VI. KEY ASSUMPTIONS AND PARAMETERS  

20. The project is expected to generate multiple monetary and non-monetary benefits. The 
quantified benefits include (i) reduced GHG emissions; (ii) enhanced forest biodiversity and 
watershed protection; (iii) increased income for villagers from improved livelihood interventions. 
In the economic analysis, only aforementioned benefits are included as benefits, while costs of all 
activities, including capacity building and project management, are included as costs.  
 
21. Key assumptions include the following: 

(i) The analysis was undertaken in 2015 constant prices. All prices are in domestic 
price numeraire. The project life is assumed to be 10 years.8  

(ii) For the land-based livelihood interventions, economic prices of non-timber forest 
products (NTFP) (rubber, gaharu, coffee) from agroforestry used an average price 
for the past 10 years (2006-2015) in Sintang and Kapuas Hulu. Economic input 

                                                
7
  Annexes 1 to 4 provide the detailed estimates for each category of activities.  

8
  A 10-year horizon was chosen to comply with FIP and UNFCCC guidelines and to align with FMUs’ 10-year 

business plans. While several project activities (assisted natural regeneration and agroforestry) have a long maturity 
period, the benefit streams from many activities, including fire prevention, forest degradation and deforestation 
prevention, and non-land based livelihood interventions, can be realized early with proper training of the 
communities and FMU members. 
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prices were collected on site. For the non-land based interventions, both input and 
output prices were collected on site. 

(iii) Value Added Tax (VAT) for agricultural products in Indonesia is 10%.  
(iv) It is assumed that 50% of the FIP area is located in the degraded forest area 

(kawasan hutan) and the rest at bare lands. All produce in forest area are subject 
to Provisi Sumber Daya Hutan (PSDH), a forest tax. The PSDH tax rate is 6% of 
government stipulated prices.9   

(v) In the economic analysis, investment costs exclude price contingency. Tax and 
other transfer payment calculations are also excluded. 

(vi) In economic analysis, the implicit cost of surplus labor is computed by converting 
the prevailing daily wage rate using a conversion factor for labor of 0.90. 

(vii) In the base case analysis, the GHG emissions reduction is valuated at 
$10/tCO2e.10  In a supplementary analysis, the GHG emissions reduction benefit is 
not monetized  

(viii) The sum of forest’s environmental benefits is valuated at $125/ha per year. The 
collection of NTFPs and raw materials is valuated at $83/ha per year. 

(ix) The shadow exchange rate factor is estimated at 1.15. The economic opportunity 
cost of capital is 12%.  

 
Table 3: Project Benefits 

 Benefits Category Impact Valuation 

Quantified  
 1. GHG Emissions Reduction 

   - GHG emission reduction of 3.7 MtCO2e - Valuated at $10/tCO2e
a
  

 2. Improved Ecosystem Services
b
  

  - 5,171 ha of deforested and degraded area 
- 3,105 ha of avoided forest fire 
- 6,000 ha of assisted natural regeneration 
- Collection of NTFPs and raw materials in 
preserved or regenerated forests 

- Environmental benefits 
valuated at $125/ha/year 
 
- NTFPs valuated at 
$83/ha/year 

 3. Land Based and Non-land Based Livelihood Interventions 
   - Increase income in 17 villages, benefiting at 

least 10,000 individuals (5,000 women) 
- Increase in incremental 
income by $8.2 million  

Non-Quantified  
 4. Tenure rights clarified - Reduced conflicts 
 5. Improved quality of life - Clean water and improved village roads in 17 villages  
 6. Sustainable forest management practices    
 7. Increased local awareness of ecosystem benefits of the forest  
  8. Improved coordination and communication among national, provincial and local staff for REDD+ 
implementation 

  Note: a/ Minister of Environment Regulation (Peraturan Menteri Lingkungan Hidup) 7/2014 on Environmental Loss and Economic   
             Value. The economic price of carbon is based on the value of restoration of carbon stock. 

     b/ Environmental benefits include watershed protection ($54/ha/year), biodiversity conservation ($9/ha/year) and crop   
pollination ($62/ha/year). Environmental benefits and NTFS collection ($83/ha/year) estimates are extracted from Van  
Beukering et al. 2002. ‘Economic valuation of the Leuser National Park on Sumatra, Indonesia’. Ecological Economics 44(1): 
43-62. 

 

                                                
9
  Government Regulation No. 12/2014 on tariffs of non-tax revenues for the Ministry of Forestry. Stipulated prices are 

different from actual market prices. 
10

  Minister of Environment Regulation (Peraturan Menteri Lingkungan Hidup) 7/2014 on Environmental Loss and  
  Economic Value. The economic price of carbon is based on the value of restoration of carbon stock. 
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VII. BENEFITS ESTIMATION 

22. Forest fire is one of the key drivers of deforestation and forest degradation as well as 
GHG emissions in Sintang and Kapuas Hulu districts. The project will support community-based 
fire management activities, particularly in villages around and inside Danau Sentarum National 
Park that have experienced frequent forest fires.  There are a few fire patrol groups tasked with 
preventing and eradicating fires in the park, but their numbers are not adequate, resulting in 
frequent occurrence of fires. The project will provide training of patrol groups, equipment for fire 
suppression, geospatial systems for early fire detection, and engage local communities in fire 
patrol and prevention. Ten villages in Kapuas Hulu – seven inside the Danau Sentarum National 
Park – are strategically selected to receive support on community-based fire management. The 
total strategic coverage area under forest fire management will be 5,000 ha, but it will contribute 
to forest fire protection efforts in the national park, with an area of 130,000 ha.  
 
23. Table 4 presents the incremental GHG emission reduction and carbon sequestration 
benefits. The bulk of the reduced emissions are due to direct interventions that prevent 
deforestation, degradation and forest fire, while agroforestry accounts for a small share of carbon 
sequestration. Detailed projections of GHG emissions and removals for the with- and without-
project scenarios are presented in Annex 6. 

 
Table 4: Incremental GHG Emission Reduction over 10 years (‘000 tCO2e) 

Project Year 1 2 3 4 5 6 7 8 9 10 Total 

Incremental Reduction            
 Reduction from Prevention Activities           
 Avoided deforestation 48 63 77 92 107 121 136 150 165 179 1,138 
 Avoided degradation 1 1 2 2 2 2 2 3 3 3 21 
 Avoided forest fires 149 156 164 171 179 186 194 201 208 216 1,824 
 Carbon Sequestration            
 Assisted natural regeneration 22 45 67 67 67 67 67 67 67 67 605 
 Agroforestry 2 5 8 12 16 20 20 20 20 20 141 

Total Incremental Reduction 223 270 318 344 370 396 419 441 463 485 3,730 
Economic Valuation at $10 ton/CO2e (present value in million $)      

 2.0 2.2 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 19.6  

 
24. GHG Emissions Reduction: In the base case analysis, the benefit from GHG emissions 
is monetized at a valuation of $10/tCO2e, and is estimated to be $19.6 million. This benefit is 
assigned to the environment in the stakeholder analysis. In the supplementary analysis, this 
benefit stream is not monetized. 
 
25. Ecosystem Services Improvement: At project maturity, an estimated 8,300 ha of forest 
area would have been protected from deforestation (4,940 ha), forest degradation (240 ha), and 
forest fire (3,105 ha) in the direct project impact area. In addition, about 6,000 ha of degraded 
forest will be rehabilitated through assisted natural regeneration and an additional 1,880 ha of 
agroforestry will be established. The projects total (i) promotes biodiversity conservation 
($9/ha/year); (ii) expands habitats for local species that aid pollination ($62/ha/year); (iii) protect 
the watershed in forest area, particularly in Danau Sentarum National Park and Betung Kerihun 
National Park ($54/h/year); and (iv) allows for NTFPs collection ($83/ha/year). The total improved 
ecosystem service is valuated at $4.7 million. In the stakeholder analysis, the NTFPs collection 
benefit stream is assigned to local communities, while the rest is assigned to the environment. 
 
26. Land Based and Non-land Based Livelihood Interventions: In Kapuas Hulu, 
agriculture is the dominant occupation, while collecting NTFP is a significant supplementary 
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source of income. In Sintang too, agriculture is the dominant occupation among villagers, with 
rubber as the most favored commodity. Village level surveys in project areas showed that the 
source of income for local communities is 70% from non-forest areas, and 30% from forest areas. 
As of 2015, the per capita income in Kapuas Hulu is $492, and 9,608 individuals reside in the 
project sites. In Sintang, the per capita income is $1,102, and the population in project areas is 
4,070 individuals. Based on this information, the total annual income for these two districts is 
about $9.2 million, $6.4 million from non-forest area and $2.8 million from forest area. In the 
without project scenario, the annual income is assumed to grow 5% annually. The total income 
over 10 years amounts to $54.7 million in present value. 
 
27. With the project, the improved livelihood interventions will divert villagers from engaging in 
unsustainable income-generating activities in natural forests. At project maturity, the villages are 
assumed to forego two-third or $1.9 million (2/3 of $2.8 million) of their existing income from 
forest areas. The annual income from remaining sources is thus $7.3 million, and the total 
income over 10 years amounts to $50.5 million. As compensations, improved livelihood 
interventions will provide alternative sources of income. The project will fund the initial setup 
costs, but the communities are expected to defray all labor costs, subsequent operating costs as 
well as equipment replacement costs. The interventions would generate an economic present 
value of $17.4 million. The with-project total earning, consisting of remaining earning from 
existing sources, and the net-earning from the livelihood interventions is $67.9 million, and the 
incremental income is thus $13.2 million.         
 
28. As noted earlier, there are non-quantified benefits. For example, various capacity building 
activities contribute to sustainable community-based forest management, while provisions of 
water and electricity lead to significant labor time savings and improvement in the quality of life 
for villagers. These benefits however are not included in the benefit streams.  
 
29. At a discount rate of 12%, the economic net present value (ENPV) for the whole project is 
$19.5 million, and the economic internal rate of return (EIRR) is 45.2%. Without accounting for 
benefits from reduced GHG emission, the ENPV is -$0.13 million and the EIRR is 11.8%. The 
estimates are conservative since the project benefit streams extend well beyond the 10-year 
horizon in this analysis.  

 
Table 5: Economic Benefits and Costs (Base Case, ‘000 US$) 

Project 
Year 

Costs Benefits Net Benefits 

Investment O&M Total 
GHG 

emissions  
Ecosystem 

services 
Improved 
livelihood

a
 

Total 
Emissions at 

$10/tCO2e 
Emissions 
excluded 

1 2,527 33 2,560 2,230 0 -684 1,546 -1,015 -3,244 
2 5,794 129 5,924 2,702 138 -490 2,350 -3,573 -6,276 
3 6,060 230 6,290 3,180 540 -679 3,041 -3,249 -6,429 
4 4,953 311 5,265 3,439 962 -820 3,581 -1,684 -5,122 
5 2,094 339 2,433 3,703 1,301 2,538 7,542 5,109 1,406 
6 0 886 886 3,965 1,418 2,973 8,355 7,470 3,505 
7 0 886 886 4,187 1,418 4,590 10,195 9,323 5,136 
8 0 886 886 4,409 1,418 6,486 12,312 11,426 7,017 
9 0 886 886 4,631 1,418 13,650 19,699 18,813 14,182 

10 0 886 886 4,853 1,418 8,038 14,309 13,423 8,571 

ENPV 15,525 2,499 18,024 19,610 4,745 13,147 37,502 19,478 -132 
EIRR               45.2% 11.8% 

Note: a\ Gaharu agroforestry has a 8-year growth cycle, and gaharu collection is scheduled to be in year 9. This accounts for the  

          increase in livelihood benefit for that year.    
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VIII. FINANCIAL AND SUBSTANTIALBILITY ANALYSIS 

30. Financial analyses were undertaken from both the local communities and the 
government’s perspective. First, the local communities who are expected to take ownership of 
livelihood interventions, including implementation and making continuous investments after initial 
sponsorship by the FIP-ADB project. For the project to be sustainable, these interventions must 
generate sufficient financial returns for the communities to ensure their long term support. 

 
31. Financial analyses used the discounted cash flow method with several assumptions. 
Project grant will be delivered within the first five years of project. While project life cycle for the 
land based livelihood interventions is 25 years, it is 5 years for all non-land based interventions, 
except for ecotourism which is analyzed on a 10 year project cycle.  

 

32. Table 6 shows financial analysis of land based and non-land based interventions. The 
financial internal rates of return (FIRR) for various land-based interventions range from 20.2% to 
32.1%. The FIRRs of non-land based interventions also suggest that the proposed interventions 
are financially attractive. Local community involvement, and the distribution of financial benefits 
at the local level, helps to secure the project’s long-term sustainability. 
 
33. Although gaharu agroforestry (combination of gaharu and coffee) has the highest FIRR, it 
is important to note that gaharu cultivation carries more risk because gaharu inoculation 
technology is not completely mature. In addition, the gaharu market itself is volatile. Rubber 
agroforestry (combination of rubber and coffee) has a higher FIRR than community rubber 
plantation. It may be thus desirable to develop rubber agroforestry rather than community rubber 
plantation. In addition, rubber agroforestry is ecologically preferable due to its higher land 
coverage as compared with rubber plantation.  
 

Table 6: Financial Analysis of Livelihood Interventions  
    Sintang Kapuas Hulu  
    Area FNPV FIRR Area FNPV FIRR 

Local Communities             
  Land base

a
             

    Rubber Agroforest 410 ha 3,701 27.6% 1170 ha 14,698 32.1% 
    Gaharu Agroforest 70 ha 948 31.5% 110 ha 1,266 27.6% 
    Community Rubber Plantation 120 ha 323 20.2% 0 ha - -    
  Non-land base             
    Beekeeping

b
 4 unit 60 142.9% 6 unit 56.42 77.8% 

    Fish Cultivation
b
 4 unit 10 50.6% 6 unit 15.81 49.2% 

    Handicraft
b
 4 unit 2 34.1% 6 unit 0.81 18.4% 

    Ecotourism
c
 0 unit - - 2 unit 0.004 25.2% 

Government             
  Average annual tax revenues from livelihood interventions    $542,000 
  Average annual O&M            $298,000  

FIRR = financial internal rates of return; FNPV = financial net present value        
Note: a/ 25-year project cycle; b/ 5-year project cycle; c/ 10-year project cycle 

 
34. The returns for land-based livelihood interventions are more than those from community 
oil palm plantation, the main cause for deforestation in Kapuas Hulu and Sintang. The estimated 
FIRR for oil palm plantation is only 15.68%, but it has several advantages, such as a ready 
output market and access to credit. In fact, oil palm plantation is currently the only agribusiness in 
Indonesia that enjoys easy access to credit. Thus, in order to compete with oil palm, the project 
interventions should consider ways to strengthen market access through improvement of both 
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physical and institutional infrastructure, and price stabilization measures that reduce risks for the 
communities.   
 
35. From the government’s perspective, a large part of the investment under this project will 
have little fiscal implications after project completion, beyond ensuring retention of trained FMU 
staff in target areas. Financial sustainability of the project was assessed by comparing the 
incremental recurrent costs with the budget allocation available to cover those costs. Estimated 
to be 2% of capital cost per annum, the annual recurrent cost is $0.30 million per annum. Since 
MOEF has substantial capacity to cover these recurrent costs, the project is considered 
financially sustainable. In addition, improved livelihood interventions will also raise additional tax 
revenues, estimated to be $0.54 million on average, which will be channeled to forest protection, 
as specified in Resource Provision Levy of the government. 
 
36. In addition, institutional sustainability will be addressed through a comprehensive program 
of technical assistance, training, and study tours to strengthen existing capacity of district and 
provincial staff and ensure the development of long-term business and management skills in 
FMUs, extension institutions, and beneficiaries. In addition, the project relies on existing 
administrative and organizational structures, especially for implementation of REDD+ at local 
levels.    

 
IX. SENSITIVITY ANALYSIS 

37. Sensitivity analysis was conducted to evaluate the impact of variations in a set of 
parameters on the ENPV and EIRRs. Results of the sensitivity analysis are shown in Table 7. In 
the base case analysis, when the total investment costs increase by 10%, the ENPV reduces 
from $19.5 to $18.1 million, and the EIRR becomes 40.3%. When the GHG emissions reduction 
benefit is reduced by 10%, the ENPV is $17.5 million, and the EIRR is 40.4%. Similarly, when the 
ecosystem services benefit is reduced by 10%, the ENPV is $19.0 million, and the EIRR is 
44.3%.  
  
38. An additional set of tests was conducted to gauge the impacts of adverse change in the 
operating costs and output prices of the livelihood interventions on the project’s overall economic 
feasibility. When output prices reduce by 10%, the ENPVs are in the range of $18.4 to 
19.3 million, and the EIRRs are between 43.8% and 45.0%. When the variable costs of the 
improved livelihood interventions increase by 10%, the ENPV is $17.7 million and the EIRR is 
42.0%. When there is a one-year delay in the realization of the project benefit, the ENPV drops to 
$13.5 million and the EIRR to 42.4%. For completeness, the second panel in Table 7 presents 
the sensitivity analysis results when GHG emission reductions are included as a benefit.  
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Table 7: Sensitivity Analysis 

  
  Scenario 

Variable 
Change 

ENPV  
($ million) 

EIRR (%) SI
a
 SV

b
 

Base Case    19.5 45.2%     
a. Investment Costs  +10% 18.1 40.3% 1.1 93% 
b. Environmental Benefits           
    GHG emission reduction -10% 17.5 40.4% -1.0 -95% 
    Ecosystem benefits -10% 19.0 44.3% -0.2 -539% 
c. Livelihood Interventions           
    Coffee price -10% 18.4 43.8% -0.3 -341% 
    Gaharu price -10% 19.3 45.0% 0.0 -2659% 
    Rubber price -10% 18.4 43.9% -0.3 -343% 
d. Variable costs  +10% 17.7 42.0% 0.7 142% 
e. One-year project delay 1 yr 13.5 42.4% n/a n/a 

Supplementary (excluding GHG reduction) -0.1 11.8%     
a. Investment Costs  +10% -1.5 10.2% -1.4 -72% 
b. Environmental Benefits           
    GHG emission reduction -10% n/a n/a n/a n/a 
    Ecosystem benefits -10% -0.6 11.2% -0.5 -196% 
c. Livelihood Interventions         n/a 
    Coffee price -10% -1.2 10.4% -1.2 -84% 
    Gaharu price -10% -0.3 11.6% -0.2 -413% 
    Rubber price -10% -1.2 10.4% -1.2 -83% 
d. Variable costs  +10% -1.9 9.5% -1.9 -52% 
e. One-year project delay 1 yr -2.6 7.8% n/a n/a 

 Note: a/ SI = Switching Indicator, the percentage change in the EIRR due to one percentage change in the variable;               

           b/ SV = Switching Value, the inverse of SI 

 
X. DISTRIBUTION ANALYSIS AND POVERTY IMPACT RATIO   

39. In 2014, West Kalimantan registered a poverty rate of 8.5%, the highest in the island of 
Kalimantan. The poverty rates in Sintang and Kapuas Hulu are higher than the provincial 
average, at 8.9% and 10.0% respectively. For simplicity, the poverty rate at project areas is taken 
to be the simple average of the district level poverty rates, which is 9.4%. Based on these 
assumptions, it is estimated that $3.2 million or 9.7% of the incremental net benefits will be 
transferred to the poor in project area 
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40. For completeness, Table 88 presents the distribution of project benefits to stakeholders.  

 
Table 8: Distribution Analysis and Poverty Impact Ratio ($ million) 

      

Fin. Econ. Externality 
FIP 

grant 

Allocation of Externalities 

  
    GOI Environment Labor Community 

Private 
Sector 

Project Benefits                   
  GHG emissions reduction 0.00 19.61 19.61 0.00 0.00 19.61 0.00 0.00 0.00 
  Ecosystem services                   
  Environment 0.00 2.85 2.85 0.00 0.00 2.85 0.00 0.00 0.00 
  NTFPs 0.00 1.89 1.89 0.00 0.00 0.00 0.00 1.89 0.00 
  Improved livelihood 0.00 13.15 13.15 0.00 2.74 0.00 0.00 9.38 1.02 
Total Benefits 0.00 37.50 37.50 0.00 2.74 22.46 0.00 11.27 1.02 
Project Costs                   
  Investment costs                   
    Tradable -3.49 -4.01 -0.52 -3.49 -0.52 0.00 0.00 0.00 0.00 
    Non-tradable -6.74 -6.74 0.00 -6.74 0.00 0.00 0.00 0.00 0.00 
    Labor

a
 -5.31 -4.78 0.53 -3.12 0.00 0.00 0.31 -1.97 0.00 

    Subtotal -15.53 -15.52 0.01 -13.34 -0.52 0.00 0.31 -1.97 0.00 
  O&M costs                   
    Tradable 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    Non-tradable -0.30 -0.30 0.00 0.00 -0.30 0.00 0.00 0.00 0.00 
    Labor

a
 -2.44 -2.19 0.24 0.00 -1.20 0.00 0.12 -1.11 0.00 

    Subtotal -2.74 -2.49 0.24 0.00 -1.50 0.00 0.12 -1.11 0.00 
Total Costs -18.27 -18.02 0.25 -13.34 -2.02 0.00 0.43 -3.08 0.00 
Net Economic Benefits -18.27 19.48 37.75 -13.34 0.72 22.46 0.43 8.19 1.02 

Poverty Analysis (excluding GHG 
emissions reduction) 

              

  Proportion of Poor       - 8.5% 8.5% 100.0% 9.4% - 

  
Net Economic Benefits for 
Poor 

  
  

3.18 - 0.06 1.92 0.43 0.77 0.00 

  Poverty Impact Ratio     9.7%             
 Note: a/ Include community’s labor contribution. 

 
XI. CONCLUSION 

41. The project can bring multiple tangible and intangible benefits to local communities, FMUs 
and more broadly to Indonesia. Results from economic analysis indicate that the project is 
economically viable. The livelihood interventions are also financially attractive to ensure long 
term sustainability. The results are also robust to adverse situations. In addition, the project will 
generate social benefits which accrue to communities, FMUs, the private sector and non-
government organizations. Such benefits come in the form of stakeholder empowerment 
resulting from the project’s institutional and capacity building interventions. In addition, the project 
can instill among the project stakeholders the sense of accountability in sustaining and managing 
forest resources. In conclusion, the project will deliver substantial benefits in the form of improved 
local livelihoods, reduced GHG emissions, enhanced biodiversity and watershed protection, 
improved forest management and governance, and sustainable economic development.
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ANNEX 1: COMMUNITY-BASED FOREST FIRE MANAGEMENT (CBFM) 
 

1. Community-based forest fire management (Masyarakat Pedul Api, MPA) is central to fire 
prevention in the project design. The scheme calls for the retrofitting and upgrading of eight 
existing fire management units (FMUs), plus the establishment of two new FMUs. These FMUs 
are run jointly by villagers, national park staff and/or FMU management. Each FMU consists of 
15 people,11 who will receive training and necessary equipment and protective gears to carry out 
fire prevention and suppression. Each unit is tasked with monitoring approximately 500 hectare 
(ha) of forest in the vicinity of participating villages. In total, 5,000 ha of forest inside or in areas 
bordering the Danau Sentarum National Park will be monitored and protected from forest fire by 
the 10 FMUs. The proposed locations of the FMUs are presented in Table A1-1. 
 

Table A1-1: MPA Establishment Locations 

No. Villages in Kapuas Hulu Location 

1 Laut Tawang Danau Sentarum National Park 
2 Gudang Hulu Danau Sentarum National Park 
3 Gudang Hilir Danau Sentarum National Park 
4 Leboyan Danau Sentarum National Park 
5 Dalam Danau Sentarum National Park 
6 Vega Danau Sentarum National Park 
7 Pulau Mayang Danau Sentarum National Park 
8 Bunut Hulu Kapuas Hulu District (new unit) 
9 Nanga Tuan Kapuas Hulu District (new unit) 
10 Sibau Hilir FMU Kapuas Hulu 

Total expected fire area coverage: 5,000 ha 
 

2. Over a 10-year interval, the forest fire management units can prevent 3,105 ha of forest 
fire or around 310 ha per year.12 In the economic analysis, the benefits of fire prevention include 
(i) reduced GHG emissions; and (ii) conserved ecosystem services (biodiversity and watershed 
protection) in the 3,105 ha that would otherwise have been destroyed by fire without the project. 
Table A1-2 below presents the investment and recurring costs of FMUs.  
 

Table A1-2. Costs Components for a Forest Fire Management Unit 
No. Items   Per unit 10 units 

1. Investment Costs 
  

 1.1 Firefighter hand equipment package 15,000 150,000 
1.2 High compression pump package 400,000 4,000,000 
1.3 Transportation vehicle package 500,000 5,000,000 
1.4 Communication equipment package 10,000 100,000 
1.5 Logistics package 15,000 150,000 
1.6 Fire fighter safety equipment package for 15 persons 60,000 600,000 
1.7 Early warning equipment 

  
 

a. Observatory tower package 250,000 2,500,000 

 
b. Patrol equipment package 35,000 350,000 

Total Investment Costs 
 

1,285,000 12,850,000 
2. Recurring Costs 

   
2.1 Equipment maintenance per year 10,000 100,000 
2.2 Patrol Operational Cost per year 24,000 240,000 
Total Recurring Costs 

 
34,000 340,000 

Total Cost   1,319,000 1,319,000 

  * Standard Data by Regional Environmental Agency Riau 2015  

                                                
11

 Per Director General Forest Conservation and Nature Protection MOEF P.2/IV-SET/2014 on MPA establishment 
and training.   

12
 Historically, over the past five years (2010-2014), on average 379 ha of forest was destroyed by fire each year 
according to official data by Balai Besar Danau Sentarum National Park. 
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ANNEX 2: ASSISTED NATURAL REGENERATION 
 
1. Rehabilitation through assisted natural regeneration will target degraded land. The Project 
will support the establishment of three seedling nurseries, one for each forest manage unit (FMU) 
selected to implement assisted natural regeneration activities. Seedlings will be provided at no 
cost to local communities, which are responsible for the actual planting. 
  
2. Similar to fire prevention, the benefits of assisted natural regeneration stems from carbon 
sequestration and improved ecosystem services. The cost estimates for a nursery, with a 
capacity to produce 500,000 seedlings per year, are provided by the Ministry of Environment and 
Forestry (MOEF). The different cost components are presented in Table A2-1. 
 

Table A2-1: Costs Components for Nursery (Rp ‘000) 

No. Items 
 

Quantity Per unit 3 units 

1. Investment Costs 
    

 Shading house (15mx10m) package 1 135,000 135,000 
 Office (5mx10m) package 1 45,000 45,000 
 Workshop (5mx10m) package 1 45,000 45,000 
 Warehouse (5mx10m) package 1 45,000 45,000 
 Seed drying area (15mx20m) package 1 18,000 18,000 
 Water installation (15mx20m) package 1 60,000 60,000 
 Germination beds package 30 700 21,000 
 Polypot beds package 60 700 42,000 
 Shading net meter 7,500 5 37,500 
 Operational equipment package 1 20,000 20,000 

Total Investment Costs 
  

369,405 468,500 
2. Variable Costs 

    
 Manure ton 40 1,000 40,000 

 Seed 
500,000 
seedlings 2 2,000 4,000 

 Fertilizer kg 1,100 5 5,500 
 Media (eg. Coconut husks) ton 40 200 8,000 
 Top soil ton 20 150 3,000 
 Transportation package 1 6,000 6,000 
 Administration package 1 7,600 7,600 
 Polybag package 1,000 25 25,000 
 Labor cost FTE 8 20,400 163,200 

Total Recurring Costs 
  

37,380 262,300 

Total Costs     406,785 730,800 

             * Kurniaty R, Danu. 2012. Nursery Technique. Bogor: FORDA 

 
3. The cost for planting is based on the Ministry of Forestry’s planting guideline.13 The 
average cost for planting activity including maintenance is Rp11.0 million per hectare (ha). The 
Project however will only sponsor the initial planting activity, and subsequent plant care will fall 
upon the FMUs. Consequently, for this activity the actual cost funded by the Project is estimated 
to be Rp2.8 million per ha. Table A2-2 presents the costs associated with planting activity. 
  

                                                
13

  Decree No.64/2009 about Standard Cost for Establishment of Timber Estate and Community Forest Plantation.   
   Original name in Bahasa: Peraturan Menteri Kehutanan Nomor 64 Tahun 2009 tentang  Standar Biaya 

Pembangunan Hutan Tanaman Industri dan Hutan Tanaman Rakyat. 
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Table A2-2: Costs Components for Planting Activity in Assisted Natural Regeneration 

Items Per ha 

1. Planning and Administration 
 

 
Administration 81 

 
Forest Inventory 16 

 
Area delineation and arrangement 274 

2. Infrastructure   

 
Tentative forest lodging 194 

 
Maintenance cost 38 

3. Planting   

 
Seedling* 1,519 

 
Land preparation 3,721 

 
Planting 792 

4. Plant Care   

 
Year 1 1,253 

 
Year 2 986 

 
Year 3 866 

 
Year 4 493 

 
Year 5 246 

5. Forest Protection and Safeguarding   

 
Pest and Disease controlling 301 

 
Forest fire  controlling 128 

 
Safeguarding 142 

Total Costs 11,050 

         Note: * Ministry of Forestry Decree No.64/2009 (Standard  
            Cost for Establishment of Timber Estate and Community 
             Forest Plantation) 
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ANNEX 3: ECONOMIC AND FINANCIAL ANALYSIS OF LAND-BASED AND NON-LAND 
BASED INTERVENTIONS 

 
I. Rationale and Price Assumptions For Economic And Financial Analysis of Land-
Based and Non-Land Based Interventions 

1. Table A3-1 shows the area and tentative locations of the land based and non-land based 
improved livelihood interventions. 
 

Table A3-1: Details of Land Based and Non-land Based Interventions 

Site 

Land base activities (ha) Non-land base activities (villages) 

Total 
area 

Rubber*  Gaharu**  
Community 

Rubber (HTR) 
Bee 

keeping 
Fish 

Cultivation 
Handcraft Ecotourism 

Sintang 
    

  
   

1 Radin Jaya 210 80 10 120 Yes Yes Yes No 

2 Tanjung Sari 130 110 20 0 Yes Yes Yes No 

3 Kayu Dujung 130 110 20 0 Yes Yes Yes No 

4 Senangan Jaya 130 110 20 0 Yes Yes Yes No 

Subtotal - Sintang 600 410 70 120 4 4 4 0 

Kapuas Hulu 

    
  

   1 Rantau Prapat 110 100 10 0 No No Yes No 

2 Nanga Nyabau 110 110 0 0 Yes No No No 

3 Sibau Hulu 110 100 10 0 Yes No No No 

4 Sibau Hilir 110 100 10 0 Yes No No No 

5 Banua Tengah 110 100 10 0 No Yes Yes No 

6 
Sungai Uluk 
Palin 110 100 10 0 No Yes Yes No 

7 Tanjung Lasa 110 100 10 0 Yes Yes Yes No 

8 
Padua 
Mendalam 110 100 10 0 Yes Yes No No 

9 Batu Lintang 110 100 10 0 Yes Yes Yes No 

10 Bunut Hulu 90 80 10 0 No No No No 

11 Nanga Tuan 90 80 10 0 No No No No 

12 Tanjung Lokang 55 50 5 0 No Yes No Yes 

13 Bungan Jaya 55 50 5  0 No No Yes Yes 

Subtotal - KH 1,280 1,170 110 0 6 6 6 2 

Total - Sintang & 
KH 

1,880 1,580 180 120 10 10 10 2 

  
2. World Agroforestry Center defines agroforestry as a generic term for land-use systems 
and technologies where woody perennials (trees, shrubs, palms, bamboos, etc.) are cultivated 
under the same land-management units as agricultural crops and/or animals, in some form of 
spatial arrangement or temporal sequence. A typical agroforestry system has the following 
features:  
 

(i) It involves two or more species of plants and/or animals, at least one of which is a 
woody perennial;  

(ii) it has two or more outputs;  
(iii) the growth cycle is always more than one year; and  
(iv) even the simplest agroforestry system has more complex ecological and economic 

structure than a monocropping system.  
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3. Agroforestry should be designed based on landscape function. For this project, the 
proposed agroforest sites shall follow the basis forest functions, i.e. production area, protection 
area, and rehabilitation area. The practices have been developed primarily in response to the 
special needs and conditions of tropical developing countries that have not been satisfactorily 
addressed by advances in conventional agriculture or forestry.   
 
4. The project proposes two types of agroforestry, namely rubber agroforestry (1,580 ha, 
rubber trees combined with coffee trees) and gaharu agroforestry (180 ha, gaharu trees 
combined with coffee trees). In selected community timber forest area (HTR), rubber trees 
(120 ha) will be grown.  
 
A. Rubber 

5. Rubber tree (Hevea brasiliensis) or called locally “karet” is one of the most common 
commodities cultivated by locals in West Kalimantan, especially in Sintang and Kapuas Hulu. 
Native to the Amazon rainforests, rubber trees were introduced to Indonesia in the late 
nineteenth century. In West Kalimantan, there are totally 379,038 ha of rubber tree plantation, 
scattered in the districts of Bengkayang, Kapuas Hulu, Ketapang, Landak, Melawi, Sambas, 
Sanggau, Sekadau, Sintang, Kota Pontianak, and Kota Singkawang.14 
 
6. FAO defines forest as land spanning more than 0.5 ha with trees higher than 5 meters 
and a canopy cover of more than 10%, or trees able to reach these thresholds in situ. Its 
definition does not include land that is predominantly under agricultural or urban land use, but in 
an explanatory notes, rubberwood is considered as forest area.15 In Indonesia, rubber is 
categorized as wooden cultivation plant that can be planted in forest area.16 
 
B. Gaharu 

7. Also known as agarwood, gaharu is one of the most valuable NTFPs collected in West 
Kalimantan forests, especially in Sintang and Kapuas Hulu. Gaharu is a dark resinous heartwood 
that forms in Aquilaria trees when infected by fungus. Gaharu is widely used in Asia for 
fragrance, incense and perfumes. The commodity can be an income source for people living 
close to or inside the forest area in Indonesia. Typically, people extract gaharu from natural 
forests and work in groups of four to eight. Gaharu collection generates nearly Rp37.0 million 
annually, or an average of Rp6.0 million per household. Gaharu contributes significantly to 
household income. If the resource is depleted in its natural habitat, the financial wellbeing of 
gaharu collectors and their families will suffer. A gaharu rehabilitation program is underway, 
initiated by the forestry agency which has been distributing Aquilaria seedlings to communities 
across districts.17 
 

8. Although not all aspects of gaharu formulation are well understood, gaharu cultivation is a 
promising business given the high overseas demand. In Kalimantan, however, gaharu production 
is low. Most of the gaharu formation usually relays on natural infection, and only limited groups of 
farmers practice artificial inoculation. There is thus a promising opportunity for forest farmers to 
establish gaharu plantation in Kapuas Hulu and Sintang. 

                                                
14

 Nurhakim, Y.I & Hani, A. (2014) Perkebunan Karet Skala Kecil Cepat Panen.  Intra Pustaka.  Depok 
15

 FAO. 2010. Global Forest Resources Assessment 2010: Terms and Definition. Page 6. 
16

 Ministry of Forestry Decree No. 62 Year 2011 about Guidelines for Plantation Forest Establishment with Various 
Species at Timber Plantation Concession 

17
 Shantiko et al. (2013) Socio-economic considerations for land-use planning. The case of Kapuas Hulu, West    

    Kalimantan.  Working Paper 120, CIFOR. Bogor. 

http://en.wikipedia.org/wiki/Amazon_Rainforest
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C. Coffee 

9. The coffee plant is a woody perennial evergreen dicotyledon that belongs to the 
Rubiaceae family. Coffee plants can grow to a height of 10 meters if not pruned, but farmers 
usually keep the plant at a reasonable height for ease of harvesting. While there are many coffee 
species, the dominant Arabica coffee accounts for 75% to 80% of global production, and Robusta 
coffee accounts for about 20%. Compared to the Arabica coffee plant, the Robusta variety is 
more tolerant to adverse conditions, but produces an inferior tasting beverage due to its higher 
caffeine content.  
 
10. Indonesia stands against the global trend in that Arabica coffee plant accounts for only 
10% to 15% of the national coffee production. Arabica coffee is usually smaller than Robusta 
coffee, needs more shading trees, and is more suitable for cultivation in high altitude.18 Due to 
these characteristics Arabica coffee is considered as suitable commodity for agroforest in 
combination with wooden trees, especially to rehabilitate degraded forestlands. 
 

II. BENEFIT-COST ASSUMPTIONS FOR ECONOMIC AND FINANCIAL ANALYSIS 
LAND BASED INTERVENTIONS 

 
A. Rubber Agroforestry 
 
11. In rubber agroforest systems, rubber trees are planted among coffee plantations. 
Revenue generation from rubber latex begin in year 4. The yields reach full production in year 9 
for rubber trees and in year 8 for coffee trees. For rubber trees, the yield will decline after 
year 20. In the 25th year, the trees will be harvested and sold. 300 m3/ha of rubber wood can be 
harvested, according to data from rubber plantation regeneration in state plantation.  
 

12. Coffee trees begin to bear fruits from year 4 and reach maturity by year 8. By year 14, the 
yield continues to decline until year 17 when the old trees are uprooted, and new trees are 
replanted for a new planting cycle. Table A3-2 provides the annual yield of coffee and rubber per 
hectare over a planting cycle.  

 
Table A3-2: Annual Yield of Coffee and Rubber Trees Over One Planting Cycle 

Year 
Yield (kg/ha) 

Year 
Yield (kg/ha) 

Rubber* Coffee** Rubber* Coffee** 

1 0 0 13 4,400 1,600 
2 0 0 14 4,400 1,600 
3 0 0 15 4,000 1,500 
4 2,000 850 16 4,000 1,250 
5 2,500 1,050 17 4,000 1,050 
6 3,000 1,250 18 4,000 
7 3,500 1,500 19 4,000 
8 4,000 1,600 20 4,000 - 
9 4,400 1,600 21 3,500 - 

10 4,400 1,600 22 3,000 - 
11 4,400 1,600 23 2,500 - 
12 4,400 1,600 24 2,000 - 

Note: *Agromedia. 2012. 19 Peluang Investasi Kayu, Tanaman Perkebunan, danTanaman Buah/Investment 
Opportunities for Wood, Plantation and Horticulture Commodity. Jakarta: PT Agromedia Pusaka. 

           ** Rahardjo P. 2013. Kopi/Coffee. Jakarta: Penerbit Swadaya.  
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13. The assumed price of rubber-latex in the analysis is 8,575 Rp/kg, the average price for 
the past 10 years (2006-2015). Rubber wood price is 300,000 Rp/m3, while coffee price is 20,000 
Rp/kg. Table A3-3 presents the investment and variable costs of rubber agroforestry: 
 

Table A3-3: Cost Components for Rubber Agroforestry (Rp ‘000) 
Items   Quantity Price Per ha 1,580 ha 

1. Investment Costs 
   

    

 
1.1 Hand sprayer (15 L)* package 2 295 590 932,200 

 
1.2 Hoe* package 10 65.0 650 1,027,000 

 
1.3 Fork* package 8 47.0 376 594,080 

 
1.4 Water pump & hose* package 1 460 460 726,800 

 
1.5 Wheel borrow* package 3 500 1,500 2,370,000 

 
1.6 Bucket* package 10 6.0 60 94,800 

 
1.7 Sickle* package 5 30.0 150 237,000 

 
1.8 Tools & sap bowl** package 1 1,000 1,000 1,580,000 

 
1.9 Stick marker (rubber)* package 500 0.5 250 395,000 

 
1.10 Bucket (caffee)* package 10 6.0 60 94,800 

 
1.11 Sickle* package 5 30.0 150 237,000 

 
1.12 Stick marker (coffee)* package 1,600 0.5 800 1,264,000 

Total Investment Costs 
   

6,046 9,552,680 
2. Variable Costs 

     
2.1 Inputs 

   
  

 
2.1.1 Rubber seedlings 

(unit)* 
per year 500 7 3,500 5,530,000 

 
2.1.2 Coffee seedlings (unit)* per year 2,000 2 4,000 6,320,000 

 
2.1.3 Manure (kg)* per year 1,000 1 500 790,000 

 
2.1.4 Urea (kg)* per year 250 3 625 987,500 

 
2.1.5 TSP/SP-36 (kg)* per year 150 4 600 948,000 

 
2.1.6 KCL (kg)* per year 100 9 850 1,343,000 

 
2.1.7 Pesticide (liter)* per year 4 73 292 461,360 

 
2.1.8 Herbicide (liter)* per year 4 63 252 398,160 

 
2.1.9 Fertilizer NPK (kg)* per year 640 13 8,000 12,640,000 

Subtotal - Inputs 
   

18,619 29,418,020 
2.2 Labor (Mandays)** 

   
    

 
2.2.1 Land preparation per year 1 3,000 3,000 4,740,000 

 
2.2.2 Making holes for 

planting 
per year 30 41 1,219 1,925,625 

 
2.2.3 Planting per year 25 41 1,016 1,604,688 

 
2.2.4 Enrichment planting per year 5 41 203 320,938 

 
2.2.5 Fertilization per year 25 41 1,016 1,604,688 

 
2.2.6 Weeding per year 36 41 1,463 2,310,750 

 
2.2.7 Pest & diseases mgt. per year 8 41 325 513,500 

 
2.2.8 Pruning per year 23 41 934 1,476,313 

 
2.2.9 Latex tapping per year 180 41 7,313 11,553,750 

 
2.2.10 Cutting rubber trees per year 30 41 1,219 1,925,625 

 
2.2.11 Making holes for 

planting 
per year 25 41 1,016 1,604,688 

 
2.2.12 Planting coffee 

seedlings 
per year 22 41 894 1,412,125 

 
2.2.13 Enrichment planting per year 5 41 203 320,938 

 
2.2.14 Harvesting per year 96 41 3,900 6,162,000 

 
2.2.15 Post harvest per year 850 41 34,531 54,559,375 

Subtotal - Labor 
   

58,250 92,035,000 
Total Variable Costs       76,869 121,453,020 

      Note: * Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura University (2014) 
               ** Nurhakim YI. 2014. Perkebunan KaretSkala Kecil CepatPanen/ Small scale fast harvesting    
       rubber plantation. Jakarta: PT Intra Pusaka. 
             ***  Labor cost in Kapuas Hulu and Sintang in financial and economic analysis is different  
       according to standard minimum wages in Kapuas Hulu that is Rp1.6 million while in Sintang is  
      Rp1.7 million (BPS West Kalimantan 2014). 
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14. All rubber agroforestry products, including rubber-latex, rubber wood and coffee, are 
subject to VAT (10%) and PSDH (6%). While the tax base of VAT is the products’ market prices, 
the tax base of PSDH are stipulated government prices.19 For rubber-latex, the stipulate price is 
5.0 million Rp/ton; for rubber-wood, it is 100,000 Rp/m3; for coffee, it is 10,000 Rp/kg. Tax 
liabilities are included in the financial analysis but excluded in the economic analysis. 
 
B. Gaharu Agroforestry 

15. In gaharu agroforestry, gaharu trees are grown among coffee trees to provide shade. The 
yield of coffee plants is described in Table A3-2. Gaharu collection occurs at the eighth year after 
the initial planting. Over the 25-year project cycle, latex collection will occur three times, i.e. in the 
8th, 16th, and 24th year. There are different kinds of gaharu trees, but the most common in 
Kapuas Hulu and Sintang is the kemedangan variety.20 A gaharu tree can produce about 2.0 kg 
of gaharu per year, and a reasonable planting density is 400 trees/ha. Given an inoculation 
success rate of 30%, the production of gaharu would be 240 kg/ha/year. There are three grades 
of kemedangan garahu. Grade I is of top quality and commands the highest price (5.0 million 
Rp/kg), although on average only 10% of a tree’s gaharu production meet this quality standard. 
90% of the garahu are of grade II and III, and their prices are 2.0 million and 0.5 million Rp/kg, 
respectively. 
 

Table A3-4: Annual Yield and Prices of Gaharu by Grade 

Quality Productivity per-ha* 
Price  

('000 Rp/kg) 

Gaharu kemedangan I 10% (24 kg) 5,000 
Gaharu kemedangan II 40% (96 kg) 2,000 
Gaharu kemedangan III 50% (120 kg) 500 

  * Based on a 30% inoculation success rate 

 
16. As indicated in Table A3-1, the Project will support the establishment of 110 ha in Kapuas 
Hulu and 70 ha of gaharu agroforest in Sintang. The initial investment costs and variable costs 
for gaharu agroforestry are presented in Table A3-5.  
 
  

                                                
19

 Government regulation (GR) No. 12/2014 on tariffs of non-tax revenues for the Ministry of Forestry. 
20

 Roslinda and Tanjungpura University team (2014). 
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Table A3-5: Cost Components for Gaharu Agroforestry (Rp ‘000) 

Items   Quantity Price Per ha 180 ha 

1. Investment Costs 
   

    

 
1.1 Hand sprayer (15 L)* package 2 295 590 106,200 

 
1.2 Hoe* package 10 65.0 650 117,000 

 
1.3 Fork* package 8 47.0 376 67,680 

 
1.4 Water pump & hose* package 1 460 460 82,800 

 
1.5 Wheel borrow* package 3 500 1,500 270,000 

 
1.6 Bucket* package 10 6.0 60 10,800 

 
1.7 Sickle* package 5 30.0 150 27,000 

 
1.8 Stick marker package 1,600 1 800 144,000 

Total Investment Costs 
   

4,586 825,480 
2. Variable Costs 

     
2.1 Inputs 

   
  

 
2.1.1 Gaharu seedlings* per year 1 2,000 2,000 360,000 

 
2.1.2 Coffee seedlings (unit) per year 2,000 5 10,000 1,800,000 

 
2.1.3 Manure (kg) per year 1000 1 500 90,000 

 
2.1.4 Urea (kg)* per year 1 125 125 22,500 

 
2.1.5 TSP/SP-36 (kg)* per year 1 350 350 63,000 

 
2.1.6 KCL (kg)* per year 1 300 300 54,000 

 
2.1.7 Innoculant gaharu per year 1 20,000 20,000 3,600,000 

 
2.1.8 Shading tree seedlings per year 88 3 264 47,520 

 
2.1.9 Herbicide (liter)* per year 2 63 126 22,680 

 
2.1.10 Fertilizer NPK (kg) per year 640 13 8,000 1,440,000 

 
2.1.12 Pesticide (kg) per year 2 73 146 26,280 

Subtotal - Inputs 
   

41,811 7,525,980 
2.2 Labor (Mandays)** 

   
    

 
2.2.1 Land preparation per year 1 3,000 3,000 540,000 

 
2.2.2 Making holes for 

planting 
per year 38 41 1,544 277,875 

 
2.2.3 Planting gaharu per year 25 41 1,016 182,813 

 
2.2.4 Planting coffee 

 
22 41 894 160,875 

 
2.2.5 Enrichment planting per year 5 41 203 36,563 

 
2.2.6 Land cultivation 

 
36 41 1,463 263,250 

 
2.2.7 Fertilization per year 25 41 1,016 182,813 

 
2.2.8 Weeding per year 30 41 1,219 219,375 

 
2.2.9 Pest & diseases mgt. per year 8 41 325 58,500 

 
2.2.10 Pruning per year 40 41 1,625 292,500 

 
2.2.11 Maintaining shading 

trees 
 

4 41 163 29,250 

 
2.2.12 Harvesting per year 96 41 3,900 702,000 

 
2.2.13 Post harvest per year 850 41 34,531 6,215,625 

Subtotal - Labor 
   

50,897 9,161,438 
Total Variable Costs       92,708 16,687,418 

    Note: * Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura University (2014). 
             ** Labor cost in Kapuas Hulu and Sintang in financial and economic analysis is different according  
      to standard minimum wages in Kapuas Hulu that is Rp1.6 million while in Sintang is Rp1.7  

    million (BPS West Kalimantan 2014). 

 
17. Similar to rubber agroforestry, gaharu agroforestry is subject to 10% VAT and 6% PSDH, 
as gaharu and coffee are forest area products. Recall that the tax base for PSDH are not actual 
market prices but rather are stipulated government prices. For kemendangan gahara, the 
stipulated price is 25,000 Rp/kg and it is 10,000 Rp/kg for coffee. Tax liabilities are included in 
the financial analysis but excluded in the economic analysis. 
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C. Community Rubber Plantation   

18. 70 ha of community rubber plantations will be established in community timber forest 
areas (Hutan Tanaman Rakyat, HTR). With the exception that the plantations will grow rubber 
exclusively, all aspect of rubber tree cultivation, including the growth cycle, the price and tax 
assumptions are as described in the section on rubber agroforestry. Table A3-6 presents the 
investment and variables cost of community rubber plantations.  
 

Table A3-6: Cost Components of Community Rubber Plantation (Rp ‘000)  

Items   Quantity Price Per ha 120 ha 

1. INVESTMENT COSTS 
   

    

 
1.1 Hand sprayer (15 L)* package 2 295 590 70,800 

 
1.2 Hoe* package 10 65.0 650 78,000 

 
1.3 Fork* package 8 47.0 376 45,120 

 
1.4 Water pump & hose* package 1 460 460 55,200 

 
1.5 Wheel borrow* package 3 500 1,500 180,000 

 
1.6 Bucket* package 10 6.0 60 7,200 

 
1.7 Sickle* package 5 30.0 150 18,000 

 
1.8 Tools & sap bowl** 

 1 1,000.0 1,000 120,000 

 
1.8 Stick marker package 500 0.5 250 30,000 

Total Investment Costs 
 

  

5,036 604,320 

2. Variable Costs 
 

    2.1 Inputs 
 

    
 

2.1.1 Rubber seedlings* per year 500 7.0 3,500 420,000 

 
2.1.2 Manure (kg) per year 800 0.5 400 48,000 

 
2.1.3 Urea (kg)* per year 250 2.5 625 75,000 

 
2.1.4 SP-36 (kg)* per year 150 4.0 600 72,000 

 
2.1.5 KCL (kg)* per year 100 8.5 850 102,000 

 
2.1.5 Pesticide (liter)/ Round up per year 2 73 146 17,520 

 
2.1.6 Herbicide (liter)  

Gramoxone 
per year 

2 63 126 15,120 

Subtotal - Inputs 
 

  

6,247 749,640 

2.2 Labor (Mandays)** 
 

  

    

 
2.2.1 Land preparation per year 1 3,000 3,000 360,000 

 
2.2.2 Making holes for planting per year 30 41 1,219 146,250 

 
2.2.3 Planting   per year 25 41 1,016 121,875 

 
2.2.5 Enrichment planting per year 5 41 203 24,375 

 
2.2.7 Fertilization per year 25 41 1,016 121,875 

 
2.2.8 Weeding per year 36 41 1,463 175,500 

 
2.2.9 Pest & diseases mgt. per year 8 41 325 39,000 

 
2.2.10 Pruning per year 23 41 934 112,125 

 
2.2.11 Tapping latex 

 180 41 7,313 877,500 

 
2.2.12 Cutting rubber trees per year 30 41 1,219 146,250 

Subtotal - Labor 
 

  

17,706 2,124,750 

Total Variable Costs       23,953 2,874,390 

   Note: * Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura University (2014). 
     ** Nurhakim YI. 2014. Perkebunan Karet Skala Kecil Cepat Panen/Small scale fast harvesting-  
     rubber plantation. Jakarta: PT Intra Pusaka. 
         *** Labor cost in Kapuas Hulu and Sintang in financial and economic analysis is different according  
      to standard minimum wages in Kapuas Hulu that is Rp1.6 million while in Sintang is Rp1.7  
                 million (BPS West Kalimantan 2014). 
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III. NON-LAND BASED INTERVENTIONS 

A. Bee Keeping 

19. Traditionally people in Sintang and Kapuas Hulu districts collect honey from wild bee 
colonies in the forests. Honey collection is usually done by subduing the bees with smoke and 
breaking open the tree or rocks where the colonies are located, resulting in the physical damage 
of the hives. The use of smoke and fire is also an important cause of inadvertent forest fire in 
West Kalimantan. 
 
20. Despite high demand, the collection of wild honey is difficult to scale up as a business to 
provide higher income for locals. The traditional practice also increases the risk of forest fire. 
From both the financial and environmental perspectives, bee keeping or apiculture is an 
attractive alternative to wild honey collection. Sintang and Kapuas Hulu are suitable for 
beekeeping business because of their rich varieties of flowering plants and crops that pollinate 
throughout the year.  
 
21. Productivity of honey production is around 36 kg/year/colony. Thus, honey production is 
around 1,800 kg/year for 50 bee colonies.21 The current market price of honey is Rp 64,000 in 
Kapuas Hulu and Sintang.22 In addition to selling honey, byproducts such as pollen and bee wax 
can bring additional income.  
 
22. By and large, the investment costs of beekeeping are similar in the two districts, except 
for labor cost, transportation and distribution cost which are more expensive in Kapuas Hulu than 
in Sintang. A cost breakdown of beekeeping is provided in Table A3-7. 
 

                                                
21

 Nurhasanah. 2007. Financial Feasibility Analysis of Apismellifera Beekeping.  Bogor: Bogor Agricultural University. 
22

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura University (2014). 
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Table A3-7: Cost Components of Bee Keeping 

Items   Quantity Price Per Unit 10 Units 

1. Investment Costs 
   

    

 
Bee's colony per unit 50 200 10,000 100,000 

 
Foundation per unit 550 2.0 1,100 11,000 

 
Queen bee per unit 50 15.0 750 7,500 

 
Queen partition per unit 50 20 1,000 10,000 

 
Box equipment per unit 50 40 2,000 20,000 

 
lever knife per unit 5 10.0 50 500 

 
bee's brush per unit 5 3.5 18 175 

 
Extractor per unit 1 3,000.0 3,000 30,000 

 
bee's drum per unit 20 50.0 1,000 10,000 

 
bee's filtering per unit 5 5.0 25 250 

 
Mask per unit 5 5.0 25 250 

 
Pollen Trap per unit 50 15.0 750 7,500 

Total Investment Costs 
   

19,718 197,175 
2. Variable Costs 

     
 
Sugar* kg/yar 750 2.3 1,725 17,250 

 
Colony's health costs* box 50 26 1,300 13,000 

 
Bottles* bottles 1000 3.5 3,500 35,000 

 
Worker** person 1 19,200 19,200 192,000 

 
Transportation*** month 12 200 2,400 24,000 

 
Distribution*** month 12 1,200 14,400 144,000 

 
Admin & communication*** package 1 6,000 6,000 60,000 

  Stationary*** package 1 250 250 2,500 
Total Variable Costs       48,775 487,750 

Note: *  Nurhasanah. 2007. Financial Feasibility Analysis of ApismelliferaBeekeping.  Bogor: Bogor   
Agricultural University. 

        **  Labor cost in Kapuas Hulu and Sintang in financial and economic analysis is different  
             according to standard minimum wages in Kapuas Hulu that is Rp1.6 million while in Sintang is 

Rp1.7 million (BPS West Kalimantan 2014). 
      ***  General estimation according to data survey conducted by Dr. Emi Roslinda and team from         
  Tanjungpura University (2014). Transportation cost in Kapuas Hulu assumed to be higher  
      according due to further geographical location. 
    ****  Honey as agriculture product is also subjected to VAT 10%. 

 
B. Fish cultivation 

23. West Kalimantan has a huge potential for freshwater aquaculture. For the financial and 
economic analysis of fish cultivation, the cost estimates are based on a pond area of 200 m2 with 
a capacity to hold 5,000 fish. Freshwater fish can be harvested twice a year, each time producing 
3.5 tons or 7.0 tons of fish a year. The price of freshwater fish varies, but averages 
12,000 IDR/kg according to Ministry of Marine and Fisheries of Indonesia.23 
 
24. Similar to beekeeping, the costs of fish cultivation is largely identical in Kapuas Hulu and 
Sintang, except for labor costs and transportation costs. The cost breakdown is provided in Table 
A3-8. 
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 Ministry of Marine and Fisheries. 2012. Fish Cultivation Enterprises Analysis. 
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Table A3-8: Cost Components for Fish Cultivation (Rp ‘000) 

Items   Quantity Price Per Unit 10 Units 

1. Investment Costs 
   

    

 
Building establishment per unit 1 25,000 25,000 250,000 

 
Pond preparation per unit 1 300 300 3,000 

  nursery pond per unit 1 500 500 5,000 

 
water tank per unit 1 2,000 2,000 20,000 

 
Blower machine per unit 1 1,500 1,500 15,000 

 
pipe installation per unit 1 500 500 5,000 

 
Bucket per unit 3 50 150 1,500 

 
Drum per unit 2 200 400 4,000 

 
weight scale per unit 1 3,000 3,000 30,000 

 
Hoe per unit 4 100 400 4,000 

 
Cleaver per unit 2 50 100 1,000 

Total Investment Costs 
  

  33,850 338,500 
2. Variable Costs 

  
  

  
 
Pond maintenance* per year 

 
400 400,000 4,000,000 

 
Medicine* per year 

 
200 200,000 2,000,000 

 
Seedling* per year 

 
3,150 3,150,000 31,500,000 

 
Feed* per year 

 
34,493 34,492,500 344,925,000 

 
Manure* per year 

 
500 500,000 5,000,000 

 
Worker** per year 12 1,600 19,200,000 192,000,000 

 
Transportation*** per year 2 750 1,500,000 15,000,000 

Total Variable Costs       59,442,500 594,425,000 
        Note: * Bukit A. 2007. Feasibility Study of Fish Cultivation in Bogor Regency. Bogor: Bogor.  
                      Agricultural University; Minggawati I, Saptono. 2011. Business Analysis Enlargement Catfish  
                      Djambal in a pond in the village Sidomulyo of Kuala Kapuas regency. Media Sains 3: (1).    
                      P24-29. 
         ** Labor cost in Kapuas Hulu and Sintang in financial and economic analysis is different  
                     according to standard minimum wages in Kapuas Hulu that is Rp1.6 million while in Sintang    
                     is Rp1.7 million (BPS West Kalimantan 2014). 
                *** General estimation according to data survey conducted by Dr. Emi Roslinda and team from               
                    Tanjungpura University (2014). Transportation cost in Kapuas Hulu assumed to be higher  
                    according due to further geographical location Catfish culture as agricultural activity also   
                    subject to VAT 10%. 

 
C. Handicraft 

25. Many tourists make a stop to buy weaving fabrics products such as shawls. The 
traditional Indonesia weaving has myriad patterns unique to locality. Weaving is widely practiced 
in by local women. 
 
26. In the analysis, the handcraft business is assumed to take the form of cottage industry 
hiring five artisans weavers at each workshop. 154 items of varying length and sizes can be 
produced each year. The average price of product in Sintang is Rp30,000 for small-sized shawl; 
Rp50,000 for medium-sized shawl; 80,000 Rp/unit for large-sized shawl. Kebat pelangka product 
is Rp500,000 per piece and kebat premium is Rp1.5 million per piece.24 The cost components for 
setting a handicraft workshop of five artisans are presented in Table A3-9.  
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 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura University (2014) 
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Table A3-9: Cost Components of Handicraft Business (Rp ‘000) 

Items   Quantity Price Per Unit 10 Units 

1. Investment Costs 
   

    

 
ATBM (Non-machine weaving equipment)* per unit 5 3,500 17,500 175,000 

  Spinners* per unit 3 500 1,500 15,000 

 
Promotion leaflet** per package 1 5,000 5,000 50,000 

Total Investment Costs 
 

  
 

24,000 240,000 
2. Variable Costs 

     
 

ATBM maintenance* per year 1 800 800 8,000 

 
Yarn lusi* per package 14 100 1,400 14,000 

 
Yarn feed* per kg 7 250 1,750 17,500 

 
Textile Coloring** per package 40 35 1,400 14,000 

 
Soda** per package 20 10 200 2,000 

 
Salt** per package 20 2 40 400 

 
Distribution** Year 12 200 2,400 24,000 

Total Variable Costs       7,990 79,900 

    Note: * Effendi. 2003. Kajiandan Program PengembanganIndustri Kecil Kerajinan Tenundalam Upaya       
                  Pembangunan EkonomiKerakyatan di DesaSebaukKecamatanBengkalis/ Study and Program    
                 of Small Scale Weaving Industry Development for Community based Economy Development in        
                 Sebauk Village Bengkalis Regency. Bogor Agricultural University. 
              ** General estimation according to data survey conducted by Dr. Emi Roslinda and team from    
                  Tanjungpura University (2014). Distribution cost in Kapuas Hulu assumed to be higher  
                  according due to further geographical location. 

 
D. Ecotourism25 

27. Community based ecotourism can be developed into a sustainable conservation-based 
enterprise. For ecotourism to yield positive overall impacts, there must be an enabling 
environment that allows the communities to retain their autonomy; determine the kind and 
intensity of tourist activities; and develop tourism in accordance with local interests in social and 
cultural conservation, and also with environmental conservation.  
  
28. Ecotourism require the support of financial institutions and professional tour operators. 
Banks and other financial institution (e.g. credit unions, cooperatives) can offer microfinance, 
provided the initiative is part of a greater integrated plan that includes an assessment of 
environmental and social risks. Tour operators and hosting communities can enter into long-term 
contracts, which allows for long term planning for both parties.    
 
29. In addition to income generation and employment diversification, ecotourism can bring an 
important co-benefit, namely forest conservation. Ecotourism relies on the aesthetical appeal of 
nature. In order to attract tourists, the villages have a financial incentive to preserve the forests, 
the ecosystem and biodiversity. Well-planned ecotourism can be a strong deterrence against 
deforestation. In the analysis, it is estimated that an ecotourist company in Kapuas Hulu typically 
receive 180 visitors each year, at a cost of Rp1.3 million per person.26 Table A3-10 presents the 
cost components for setting an ecotourism business, most of which relate to financing the 
necessary infrastructure and equipment. 
 
  

                                                
25

 http://www.hobgreeneconomy.org/staticpages/table_ecotourism.html. Downloaded 12.02.2015. 
26

 General estimation according to data survey conducted by Consultant team (2014-2015). 

http://www.hobgreeneconomy.org/staticpages/table_ecotourism.html
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Table A3-10: Cost Components of Ecotourism in Kapuas Hulu (Rp ‘000) 

Items   Quantity Price Per Unit 2 Units 

1. Investment Costs 
   

    

 
Institution preparation costs* package 1 146,000 146,000 292,000 

 
Infrastructure establishment* package 1 132,500 132,500 265,000 

  Capacity building* package 1 250,000 250,000 500,000 

 
Media promotion** package 1 5,000 5,000 10,000 

Total Investment Costs 
  

  533,500 1,067,000 
2. Variable Costs 

  
  

  
 

Infrastructure maintenance** per year 1 5,000 5,000 10,000 

 
Promotion** per year 1 5,000 5,000 10,000 

 
Visitor consumption** per visitor (2 day) 180 100 18,000 36,000 

 
Guide** per visitor 180 100 18,000 36,000 

 
Administration and communication** per year 1 5,000 5,000 10,000 

Total Variable Costs       51,000 102,000 

     Note: * Data proposed from Azwar W, Head of FMU Kapuas Hulu. 
           ** General estimation according to data survey conducted by Consultant team (2014-2015). 
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ANNEX 4: OTHER LIVELIHOOD SUPPORT ACTIVITIES 
 
A. Microhydro and Solar Panels 

1. Currently, three of the 17 villages in the project areas do not have access to electricity, 
despite the fact that electricity can bring many technological conveniences to people’s lives. The 
Project will pay for the purchase and installation of micro-hydro generators in two villages. 
Hydropower in the third village is inappropriate since there is no suitable water source nearby. 
Instead, 200 watt solar panels will be built for each household in this village. For all three villages 
trainings will be provided on generator maintenance and operations. Tables A4-1 and A4-2 
present the indicated costs for micro-hydro generator and solar panels, as prepared by the 
procurement team. 
 

Table A4-1: Costs Components for 40 kv Microhydro Generator (Rp ‘000) 

Items Unit Quantity Price per unit Per Unit 2 Units 

Investment cost 
     

Field survey package 1 10,000 10,000 2,0000 
Micro-hydro turbine 40 kva 1 425,000 425,000 85,0000 
Land preparation 

(5mx5m) 
package 25 100 2,500 

5000 
Building (3mx3m) 9 2,000 18,000 36000 
Assembling package 1 5,000 5,000 10000 
Training 

 
2 500 1,000 2000 

Total Investment Costs 
  

461,500 923,000 
Variable costs 

   
    

Distribution 
 

40000 6 240,000 480000 
Total Costs       240,000 480,000 

 
Table A4-2: Costs Components for 500 Watt Solar Panels Generator (Rp ‘000) 

Items Unit Quantity Price per unit Per Unit 250 Units 

1. Investment cost 
     

Solar panel equipment package 1 3,000 3,000 750,000 
Solar panel, cable, jack 

   
 Electric box system  

   
 LED lamp 

    
 Bulb lamp 

    
 Cable clamp & reserved fuse 

   
 Total Investment Costs 

   
 2. Shipping and assembling  package 1 3,000 3,000 750,000 

Total Costs       6,000 1,500,000 

 
B.  Handcraft Gallery and Village Road Improvement 

2. The Project will sponsor setting up small galleries in the district capitals to promote and 
sell handcraft products. In addition, in all 17 villages, the project will rehabilitate village roads 
connecting to the main roads in order to increase access to the outside world. Tables A4-3 and 
A4-4 present the cost estimates for handcraft galleries and village road improvement, also 
prepared by the procurement team. 
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Table A4-3: Costs Components for Handcraft Gallery (Rp ‘000) (size 10m x 5m) 

Items Unit Quantity Price per unit Per Unit 2 Units 

Investment cost 
     

Field survey package 1 10,000 10,000 20,000 
Furniture package 1 150,000 150,000 300,000 
Land preparation (15mx10m) package 1 15,000 15,000 30,000 
Garden establishment  and 

fence 
package 1 25,000 25,000 50,000 

Building (10mx10m) package 1 300,000 300,000 600,000 
display, packaging, branding package 1 282,800 282,800 565,600 

management and labor person 8 20,400 163,200 326,400 
Total Costs       946,000 1,892,000 

 
Table A4-4: Costs Components for Village Road Improvement (Rp ‘000) 

Items Unit Quantity Price per unit Per Village 17 Villages 

Road construction 
     

Preparation package 1 100 100 1,700 
Field survey 

     
Soil compaction with grader machine 

   
Macadam rock 15 cm 

    
Split rock 4 cm 

     
Cone crusher rock 3 cm 

    
Compaction  

    
Road dimension       m2 
  (2km length x 2.5m width) 

500 100 500,000 8,500,000 

Total Costs       500,100 8,501,700 

 
C. Clean Water Facilities Establishment 

3. The project will finance the installation of two clean water facilities for each village and 
training for their operations, maintenance and management. Table A4-5 below presents the cost 
estimates. 
 

Table A4-5: Cost Components for Clean Water Facilities (Rp ‘000) 

Items Unit Quantity Price per unit Per Unit 34 Units 

Field survey package 1 10,000 10,000 340,000 

Land preparation (6mx7m) m2 42 100 4,200 142,800 

Water Storage Building (4x2x5) m2 20 4,000 80,000 2,720,000 

Distribution equipment package 100 500 50,000 1,700,000 

Total Costs       144,200 4,902,800 

 

D. Home Garden 

4. Home garden provide supplementary income sources for households, reliving their 
reliance on forest resources. Field visit and consultation with community members suggest 
dragon fruit cultivation, supplemented either by durian cultivation or by kemirisunan cultivation as 
a secondary fruit, is the best activity for home gardening.  
 
5. Dragon fruit cultivation is the most frequently proposed home gardening activities by 
villagers. The plant grows well in the project areas and enjoys high market demand.  
Communities currently cultivating dragon fruits have found it profitable. Durian is chosen as one 
of the two side fruits because Kalimantan durian is a specialty but nowadays its market supply is 
decreasing.  As for kemirisunan, biofuels can be produced from its seeds. Kemirisunan 
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cultivation is also supported by the West Kalimantan government under a kemirisunan program. 
Table A4-6 below provides the cost estimates for home gardening. 

 
Table A4-6: Cost Components for Home-Garden (Rp ‘000) 

Items Unit Quantity Price per unit Per Unit Ha Total Costs 

Investment Costs 
     

Durian seedlings (side plant) 40 50 2,000 20 40,000 
Kemirisunan seedlings (side plant) 40 15 600 20 12,000 
Dragon fruit seedlings 800 5.0 4,000 40 160,000 
Standing pole 

 
800 60 48,000 20 960,000 

Equipment package 1 1,000 1,000 20 20,000 
Total Investment Costs 

  
55,600 

 
1,192,000 

       Variable Costs 
     

 Manure for kemirisunan kg 1,200 0.2 240 20 4,800 
Manure for dragon fruit kg 24,000 0.2 4,800 40 192,000 
Manure for durian kg 800 0.2 160 20 3,200 
NPK fertilizer for 

kemirisunan 
kg 20 4.5 90 20 1,800 

NPK fertilizer for dragon 
fruit 

kg 800 4.5 3,600 40 144,000 

NPK fertilizer for durian kg 20 4.5 90 20 1,800 
Calcium package 1 50 50 40 2,000 
Pest and disease control  kg 30 40 1,200 40 48,000 

Total Variable Costs     10,230   397,600 
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ANNEX 5: PRICE ASSUMPTIONS’ REFERENCE LIST 
 

1. Land-based activities 
Agroforestry and Community rubber plantation (HTR) in Sintang and Kapuas Hulu 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Books: 
i. Agromedia. 2012. 19 PeluangInvestasiKayu, Tanaman Perkebunan, 

danTanamanBuah/ Investment Opportunities for Wood, Plantation and 
Horticulture Commodity. Jakarta: PT AgromediaPusaka. 

ii. Rahardjo P. 2013. Kopi/Coffee. Jakarta: PenerbitSwadaya. 
iii. Nurhakim YI. 2014. Perkebunan KaretSkala Kecil CepatPanen/ Small 

scale fast harvesting- rubber plantation. Jakarta: PT Intra Pusaka. 
 

2. Non-land based activities 
Beekeeping 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Other references: 
1. Nurhasanah. 2007. Financial Feasibility Analysis of 

ApismelliferaBeekeping.  Bogor: Bogor Agricultural University. 
2. A Yelin. 2008. Financial Analysis of Apismellifera l. Honey Bee Enterprises. 

 Fish Cultivation 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Other references: 
(i) Ministry of Marine and Fisheries. 2012. Fish Cultivation Enterprises Analysis. 
(ii) Bukit A. 2007. Feasibility Study of Fish Cultivation in Bogor Regency. Bogor: 

Bogor Agricultural University. 
(iii) Minggawati I, Saptono. 2011. Business Analysis Enlargement Catfish Djambal 

in a pond in the village Sidomulyo of Kuala Kapuas regency. Media Sains 3: 
(1). P24-29. 

Handicraft: 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Other references: (Effendi. 2003. Kajiandan Program Pengembangan Industri 
Kecil Kerajinan Tenundalam Upaya Pembangunan Ekonomi Kerakyatan di Desa 
Sebauk Kecamatan Bengkalis/ Study and Program of Small Scale Weaving 
Industry Development for Community based Economy Development in Sebauk 
Village Bengkalis Regency. Bogor Agricultural University). 

Tengkawang Seeds: 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Other references: 
Yayasan Riak Bumi. Suara Bekakak Edisi 1 Tahun 2013. Pontianak. 
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Laminated Bamboo: 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Data proposed from W. Azar (FMU Kapuas Hulu). 

 Other references: 
Ministry of Public Works. 2011. Kajian Kelayakan Sosekling Penerapan Bahan 
Bangunan untuk Perumahan Traditional/ Economic, environment and Social 
Feasibility Study of Construction Material for Traditional Houses. 

Ecotourism: 

 Data survey conducted by Dr. Emi Roslinda and team from Tanjungpura 
University (2014). 

 Data survey conducted by consultant team (2015). 

 Data proposed from WelliAzwar (FMU Kapuas Hulu). 
Community Based Forest Fire Management: 

 Standard Data by Regional Environmental Agency Riau 2015 (Consultation with 
expert named Ardhi Yusuf). 

 DanauSentarum National Park Proposal. 
Nursery and Assisted Natural Regeneration: 

 Kurniaty R, Danu. 2012. Nursery Technique. Bogor: FORDA. 

 Ministry of Forestry Decree No.64/2009 (Standard Cost for Establishment of 
Timber Estate and Community Forest Plantation). 

Microhydro: 

 Data survey by procurement consultant team (2015). 
Solar Panels: 

 Data survey by procurement consultant team (2015). 
Gallery Establishment and Village Road Improvement: 

 Data survey by procurement consultant team (2015). 
Clean water facilities: 

 Data survey by procurement consultant team (2015). 

 Simanjutak GEM. 2007.  Community willingness to pay analysis for water 
sanitation improvement through WSLIC Project (Water Sanitation for Low Income 
Community): Case Study, Situ Daun Village, Tenjolaya Regency- Bogor District. 

Home Garden: 

 Data as consultation output with KemiriSunan expert named Toto Suwito (2015) 
Destiarni RP. 2013. The Business Development Feasibility Analysis of Dragon fruit 

(Hylocereussp.) Cultivation in Rombasan Village Pragaan Regency Sumenep 

Sub-district East Java. Bogor Agricultural University. 
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ANNEX 6: EMISSION REDUCTION CALCULATIONS 
 
1. The estimation of the changes in emissions of greenhouse gas (GHG) resulting from the 
interventions by the project takes account of the following: 

(i) Avoided deforestation (4,933 ha): reduced emissions from forest that would have 
been cleared without the project;  

(ii) Avoided degradation (238 ha): reduced emissions from forest that would have 
been degraded; 

(iii) Avoided forest fire (3,105 ha): reduced emissions from forest that would have 
been destroyed by forest fire;  

(iv) Carbon sequestration through agroforestry (1,880 ha);  
(v) Assisted natural regeneration (6,000 ha).  

 

2. Spatial modelling analysis indicates that under the business as usual scenario (without 
project) until 2025, 14,885 ha of forest will be deforested and 1,254 ha would be degraded. In 
addition, 310 ha of forest would be destroyed by fire each year. Table A6-1 presents GHG 
emission projections owing to deforestation, degradation and forest fire. 

 
Table A6-1: GHG Emissions in the Without-Project (Business-As-Usual) Scenario (‘000 tCO2e) 

      Year      
Total 

 
1 2 3 4 5 6 7 8 9 10 

Emission Sources 
         

   

 Deforestation 484 484 484 484 484 484 484 484 484 484 4,844 

 
Degradation 11 11 11 11 11 11 11 11 11 11 112 

 
Forest fires 745 745 745 745 745 745 745 745 745 745 7,446 

Total GHG Emission  1,240 1,240 1,240 1,240 1,240 1,240 1,240 1,240 1,240 1,240 12,401 

 
3. The various activities in this project are expected to reduce deforestation, degradation 
and fire destruction. The effectiveness of the project in countering each of the three sources of 
emissions is derived after consultations with local, national and international experts and in-depth 
reviews of the project´s activities and budget allocations. The effectiveness of the project 
increases over the lifetime, but overall effectiveness values are kept low to be conservative.  
 

4. In the early years, the project is expected to reduce deforestation by 10%, degradation by 
10%, and forest fire by 20%. However, at project maturity the effectiveness will eventually 
increases to 37%, 38% and 29%, respectively.  
 

Table A6-2: Project’s Effectiveness in Preventing Deforestation, Degradation and Forest Fire 

Source of 
emissions 

Project 
Effectiveness  

Prevention at 
Project 
Maturity 

  (%) (ha) 

Deforestation 10-37% 4,933 

Degradation 10-28% 238 

Forest fire 20-29% 3,105 

 

5. In the with-project scenario, emissions will be reduced. In addition, carbon sequestration 
by trees in assisted regenerated forests and agroforests also contributes to reduced emissions, 
in a lesser extent that the avoided emission activities. Table A6-3 presents the GHG emission 
balance in the with-project scenario. The difference in emission projections between the without- 
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and with-project scenarios represents the emission reduction brought about by the project, as 
presented in Table 4 of the main report. That table is also reproduced below for ease of 
reference.    
  

Table A6-3: Balance of GHG Emissions in the With Project Scenario (‘000 tCO2e) 

 
    Year      

Total 
1 2 3 4 5 6 7 8 9 10 

Emission Sources  

         
    

  Avoided deforestation 436 421 407 392 378 363 349 334 320 305 3,705 

  Avoided degradation 10 10 10 9 9 9 9 8 8 8 90 

  Avoided forest fires 596 588 581 573 566 558 551 544 536 529 5,622 

Carbon Sequestration 
          

 

  Assisted natural 
regeneration 

-22 -45 -67 -67 -67 -67 -67 -67 -67 -67 -605 

  Agroforestry -2 -5 -8 -12 -16 -20 -20 -20 -20 -20 -141 

Total GHG Emission  1,018 970 922 896 870 844 821 799 777 755 8,671 

 
Table A6-4: Reduced GHG Emissions (‘000 tCO2e) 

 
    Year      

Total 
1 2 3 4 5 6 7 8 9 10 

Emission Reduction 

         
    

  Avoided deforestation 48 63 78 92 107 121 136 150 165 179 1,138 

  Avoided degradation 1 1 2 2 2 2 3 3 3 3 21 

  Avoided forest fires 149 156 164 171 179 186 194 201 209 216 1,824 

Carbon Sequestration 
          

 

  Assisted natural 
regeneration 

22 45 67 67 67 67 67 67 67 67 605 

  Agroforestry 2 5 8 12 16 20 20 20 20 20 141 

Total GHG Emission  223 270 318 344 370 397 419 441 463 485 3,730 
 

 




