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Supplementary Appendix A3 
Financial and Economic Analysis - Cambodia 

A.  Introduction 

1. The project is designed with four components including: (i) institutional and community 
strengthening in 22 communes in 5 districts and two provinces; (ii) biodiversity corridor 
restoration and ecosystem services protection through delineation,  demarcation, management 
and protection of natural forest areas within the corridor, and restoration of denuded and heavily 
degraded forest land that re-established connectivity between tracts of natural forest and 
provides crucial soil and water conservation services; (iii) livelihood improvement for 
communities within the corridor through support for Commune Investment Planning and the 
provision of funds to communes for investment in agroforestry, cultivation and processing of 
NTFPs, development of ecotourism and other business opportunities and for small-scale 
infrastructure, especially upgrading existing tracks and roads between communes and 
commune centres, provision of domestic potable water supply and sanitation facilities and other 
such priorities identified by communes; and (iv) project management and support services. 

B. Overall Project Benefits 

2.   The Project beneficiaries are primarily communities composed predominantly of poor 
households from ethnic groups living in the 22 target communes, but benefits will also be felt by 
hydro-electric generating utilities using the rivers that rise within the corridor as well as 
downstream irrigation and water supply utilities.  The enhanced trans-boundary cooperation and 
management of forest ecosystems between countries of the Greater Mekong Sub Region 
(GMS) will generate an array of regional and global benefits that include reduced emissions and 
increased sequestration of carbon dioxide.  

3. The project is expected to produce major benefits including: 

(i) There will be direct financial benefits to targeted communities in the form of 
Incremental employment creation estimated at 1.6 million person days of wage generating 
opportunities for households and local communities from proposed investments for 
boundary survey and demarcation and inventory that will provide incentives to engage in 
corridor planning and management activities.  

(ii) An estimated 19,000 individual beneficiaries will benefit from the project through direct 
support for more productive and sustainable livelihoods, innovative mechanisms of 
engaging them in conservation for sustained economic returns and through provision of 
essential rural infrastructure facilities that are prioritized by them to enhance productivity 
and marketability of their produce. They will benefit from enhanced sustainable sources of 
income from their agricultural, livestock rearing and forestry related activities as a result of 
the direct technical support and demonstrations implemented by the Project.  

(iii) Households benefiting from safe drinking water and reduced time spent collecting 
water, as well as avoiding significant water related diseases and health-care related costs; 

(iv) In addition to these onsite benefits to direct beneficiaries, public and private utilities, 
other productive enterprises and downstream farmers will benefit from the enhanced 
ecosystem services generated through the action of direct beneficiaries of the Project. 
Especially enhanced quality and quantity of water from these targeted forests overtime will 
be felt by the downstream users. This will enable them to increase their productivity and 
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avoid some of the costs currently incurred as a result of the irregular flow and polluted 
nature of the water supply.   

C.  Economic Analysis 

1.  Methodology and Assumptions 

4. Since the Project uses a sector financing approach wherein the entire scope of the 
Project activities is not totally known at the preparatory stage, the economic analysis is 
conducted to evaluate the viability of one sample investment that has been prioritized by the 
commune during the preparation of commune profiles by the PPTA, for each of: small-scale 
infrastructure, livelihood and reforestation covering: (i) domestic water supply systems in one 
commune; (ii) livelihood improvement through fish ponds and rattan processing; and (iii) 
reforestation of denuded forest land by a representative commune. Each commune will have 
access to budget under the Project to pursue a investments prioritized by the community that 
are supportive of a livelihoods, revenue-generation and environmental protection and 
improvement.   

5. The financial and economic benefits from the Component 1 activities on delineation and 
demarcation of permanent forest boundaries, preparation of management plans and organizing 
commune protection of forest within their administrative boundaries has been estimated using a 
model that projects the future development of the forest resource with and without these project 
financed measures. With the project and protection of a clearly demarcated forest, the forest 
growing stock will increase gradually and sequester carbon, while log harvesting from 
production forest areas will be reduced to sustainable levels.  There will also be benefits in the 
form of increased biodiversity and improved soil and water conservation, but these have not 
been monetized, since there is insufficient data on current biodiversity levels or on forest cover 
by slope classes.  The value of the net increase in carbon sequestration with project has a 
higher monetary value than the small reduction in the value of the logs harvested, and so there 
is a net positive cash flow.  This net benefit has been allocated between the investments at the 
rate of 1% for the provincial level zonation and delineation, 49% for the demarcation and 50% 
for protection, pro rata to the proportion of the total forest area that is protected. 

6. The economic analysis evaluated incremental benefits and costs attributable only to the 
Project interventions. While a number of benefit streams are observed, the analysis only 
includes benefits attributable to the Project interventions that are readily quantifiable. Financial 
revenue and cost streams were estimated using the constant 2010 prices. Financial farm-gate 
prices were based on findings and information collected during by the PPTA in May and June 
2010 as well as information made available by national agencies. The analyses used a 
domestic price converted to US dollars at the current exchange rate. Labor costs were shadow-
priced at 0.9 of the wage rates while other inputs were adjusted by the SERF of 0.9, as 
applicable to the Cambodia. The economic viability of the Project was evaluated against 
standard benchmarks, i.e., EIRR >12 per cent, benefit-cost ratio (BCR) >1.0, and economic net 
present value (ENPV)> 0. 

 2.  Current Status - ‘Without-Project’ Scenario  

7. The pattern of utilization of Cambodia’s forest resources has been influenced by 
population and economic growth, not only within the country, but also very much by the 
neighbouring countries of Vietnam, Thailand and China, which has imposed very considerable 
pressure on the resources.  These countries have been able to restore their forest cover by 
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displacing their deforestation and forest degradation to Cambodia1. The traditional farming 
system of shifting cultivation practiced by the particular ethnic groups, that form the majority of 
the population within the corridor area combined with illegal logging, largely driven by the 
external factors referred to above, have resulted in serious depletion and degradation of the 
natural resource and especially the biodiversity that was associated with the various natural 
vegetation habitats.. 

8. The main issue therefore in the project area is continuous fragmentation of the forest 
landscape; this seriously affects its ability to provide critical ecosystem services that are 
important for sustaining local livelihoods and managing water resources for hydropower 
generation and industrial and domestic consumption downstream. The main cause for land 
fragmentation is unsustainable farming practices of the rural people living next to forests. When 
there are no clear land tenure rights, poor access to credit, lack of know how on farming/ 
farming practices, and markets, these communes are left with no or limited options other than to 
continue with shifting cultivation. Hence, they remain in the vicious cycle of poverty. To earn 
their living they keep on opening up new areas for shifting cultivation and thereby pass on a 
hidden cost - environmental/economic cost to the nation as a whole. The economic cost of 
forest degradation is the foregone potentially sustainable ecosystems benefits that would have 
been generated by the lost forest. On the other hand, weak enforcement of conservation 
regulations in these areas also leads to forest destruction by entities with commercial interests. 
Therefore without the project, shifting cultivation in the target area will continue to increase, 
fragmentation of the proposed corridor area will be widened.   

9. Many of the species that are threatened by these trends require substantial areas of forest 
to maintain viable communities, although there are as yet no studies on this topic to date.  An 
important outcome of the project will therefore be the delineation and demarcation of forests to 
be conserved and protected in order to limit further encroachment and loss of forest and begin 
the process of restoring forest cover in critical areas that re-establish connectivity and contribute 
to soil and water conservation.  Hence, in the analysis it is assumed that there will be a net 
reduction in converting rich and medium forest into other categories such as plantation and cash 
crops. The government of Cambodia has demonstrated its commitment to forest protection and 
management by very recently promulgating a Prime Minister’s Decree on Protection Forest, 
which brings that third category of forest under the same level of statutory recognition as 
Production forest and Conservation forest (Protected Areas). With protection forest accounting 
for over 40% of the total area of the corridor this new Decree is especially important in giving the 
forest the necessary lagal status to support ptotection and management.  At the present time 
areas within the protection forest and some of the Protected Areas are being cleare prior to 
being inundated by hydro-power reservoirs. 

3.  With-project Scenario  

10. The Project is designed to create an enabling environment through major investments to 
get community participation in sustainable agriculture and forest management and protection. 
These investments are carefully designed to address the issues raised above in forest 
fragmentation and the need to enhance the living standards of the communes directly 
depending on these critical ecosystems.  

4.  Profile and Quantified Benefits of Sample Investment Models 

                                            

1 Meyfroidt, P. and E.F. Lambin,(2009),  Forest transition in Vietnam and displacement of deforestation 
abroad, PNAS Early Edition. 
 www.pnas.org/cgi/contents/full/0904942106/DCSupplemental.  
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11. Investment viability of "representative" investment options in small scale infrastructure, 
livelihoods and forestry were assessed. The Project has identified viable extent of forest 
restoration based on the area in need of restoration, the manpower capacity of the commune 
communities to undertake the work effectively and the available budget. However, the actual 
livelihoods and small scale infrastructure investment composition will be identified by 
participating communes with the involvement of the local authorities. They will determine the 
mix of infrastructure and livelihoods options suitable for the given commune based on 
representative models that the project provides. Each and every commune will have the choice 
of their own with fixed amount of resources made available to them by the project. All models 
assessed have positive ENPV and over 12% EIRR. Packages of investments on alternative 
sustainable farming systems and infrastructure were evaluated by first constructing models of 
interventions and activities to be pursued under the Project. The models with quantifiable 
benefits include small-scale irrigation, rural roads, drinking water supply, agro-forestry, and 
plantation forest. Financial and economic analysis is conducted to establish viability of each of 
these models. 

12. For initial analysis of subproject viability, the evaluation is based on the ability of the 
profitable and quantifiable investments to adequately carry the activities providing more general 
benefits. The summary analysis determines viability of the packaged subproject investments. 
Each subproject is evaluated for economic internal rate of return (EIRR) and net present value 
(ENPV), using a 12% discount rate and standard conversion rate of 0.9. 

13. Domestic potable water supply systems:  Each commune has a block allocation of 
$150,000 (KRI 620 million) for small scale infrastructure development. The selection criteria for 
the choice of infrastructure subprojects are given below. The identified small scale infrastructure 
subproject is:  

a). one of the top three priorities of the beneficiaries in the commune documented through 
participatory, multi-stakeholder consultations conducted by the project; 

b). affordable within the block allocation set aside for the commune; 
c). fulfilling all social safeguard criteria as laid out in section V below; 
d). is complying with all environmental safeguard issues as described in section VI below; 
e). in conformity with land-use plans in the commune and the biodiversity corridor; 
f). brings benefits in the form of income generation or cost savings in terms of money, time, 

and effort and benefits households in the target communes (men, women, or both, and/or 
families/HH) 

g). technically feasible (engineering wise) and satisfies criteria of mountainous area community 
based small scale rural infrastructure; 

h). arrangements satisfactory to the project have been made  for undertaking operations & 
maintenance (O&M); and 

i). not covered under any other on-going programs or projects (duplication avoidance). 

14. As a sample investment a community water supply has been taken that will benefit a target 
of 50 households, using a stream as a source of water intake and constructing a water storage 
tank with a capacity of 64 m3. The total construction cost, including design, is estimated at KRI 
150 million (US$35,755 at an exchange rate of KRI 4,100 to one USD). The operation and 
maintenance (O&M) cost is estimated at KRI 7.3 million annually (equivalent to US$1,787) 

15. In this economic and financial analysis all benefits and costs of the water supply schemes 
are examined in order to assess the viability of the subproject as well as to comment on its 
expected impact on various sectors of the local society, particularly the poor.  To develop a 
model for the analysis, certain assumptions are made regarding future practice and about the 
valuation of inputs and outputs.  These include:  
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i) Project life is counted as 25 years.  That is, assuming adequate maintenance, each water 
supply system should be able to maintain its expected benefits for 25 years before a major 
renovation may be required; 

ii) One water supply scheme is proposed to service 48 households on average; 
iii) Some water access inputs such as labor are provided by the households themselves but are 

valued at the market rate as if hired; 
iv) The economic benefits are considered to be the value of the time saved by not having to 

collect from a river or other source at some distance, an additional revenue that can be 
generated by some households by using the time saved for other productive activities, and 
health benefits from the reduction or avoidance of waterborne diseases that reduce adults 
earning capacity through working days lost and the negative impact on children from missing 
school days and reductions in child mortality. 

v) Values are expressed in constant 2010 prices so as to exclude inflation. 
vi) The KRI is the unit of account. The exchange rate used, where applicable, is KRI 4,100 per 

U.S. dollar. 
vii) For non-traded goods and services, a standard conversion factor (SCF) of 0.9 is used for 

economic valuations.  For rural labor, a shadow wage rate factor (SWRF) of 0.85 is applied. 
The SWRF reflects the productivity of rural labor in the area. 

viii) To calculate the economic net present value of the subproject, a discount rate of 12 percent 
is used as representing the opportunity cost of the capital invested. 

16. The project primary benefits are (i) time saving from hauling water from the stream for 
household consumption, and (ii) access to clean water and health related benefits. The time 
saving is estimated at 15 hours per household per month. This will directly benefit women, who 
are mostly fetching water from streams. Potential benefits of this sub-project for ethnic groups in 
the project area are improved quality of life and food security among ethnic groups through 
provision of clean water supply for household consumption and home gardens, etc. The 
proposed subproject as a whole is expected to be economically viable.  Its economic internal 
rate of return (EIRR) have been calculated to be 17 percent and the net present value (ENPV) 
of the investment (using a 12% discount rate) are KRI 46.6 million ($11,366). 

16 Livelihood improvement investments: The Project has provision for livelihood 
improvements in the form of grants up to $5,000 for support of a particular activity or 
intervention. The total amount available for the Project in Cambodia is $355,000 based on an 
average estimation of covering 22 communes. These grants can be used for non-timber forest 
products (NTFP), agro-processing, marketing or any other livelihood improvements selected by 
beneficiaries. Promotion of rattan cultivation and processing has been selected for evaluation as 
representative of the possible use of the grants for livelihood improvement. The selection 
criteria for the choice of livelihood subprojects are given below. The identified livelihood 
subproject is:  

a) one of the priorities of the beneficiaries in the commune documented through participatory, 
multi-stakeholder consultations conducted by the project; 

b) affordable within the allocation set aside for the commune or number of households 
requesting livelihood improvement support; 

c) directly or indirectly benefiting ethnic groups and priority for poor households;  
d) bringing benefits in the form of income generation and/or other benefits  to households in 

the target communes (men, women, or both, and/or families/HH) 
e) enhancing livelihood systems of ethnic groups (e.g., food production system, natural 

resource management, crafts and trade, employment status); 
f) not creating any physical displacement of ethnic groups from traditional or customary lands 

occupied, owned, or used by ethnic groups; 
g) fulfilling all other social safeguard criteria as laid out in section V below; 
h) complying with all environmental safeguard issues; 
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i) in conformity with land-use plans in the commune and the biodiversity corridor; 
j) technically feasible (for example already practiced elsewhere in the district or province so 

that know-how is locally available and there are established markets); 
k) the siting for the activities will be in consultation of households and commune officials; 
l) making arrangements satisfactory to the project for undertaking operations & maintenance 

(O&M); and 
m) not covered under any other on-going programs or projects (duplication avoidance). 

17 In this economic and financial analysis all benefits and costs of the rattan cultivation and 
processing are examined in order to assess the viability of the activity as well as to comment on 
its expected impact on livelihood enhancement at household level, particularly the poor and 
ethnic groups. To develop a model for the analysis, certain assumptions are made regarding 
future practice and about the valuation of inputs and outputs. These include:  

i) Project life is counted as 25 years.   
ii) Labor inputs are provided by the households themselves but are valued at the market rate 

as if hired; 
iii) Values are expressed in constant 2010 prices so as to exclude inflation. 
iv) The Cambodia KRI is the unit of account. The exchange rate used, where applicable, is KRI 

4,100 per U.S. dollar. 
v) For non-traded goods and services, a standard conversion factor (SCF) of 0.9 is used for 

economic valuations.  For rural labor, a shadow wage rate factor (SWRF) of 0.75 is applied. 
The SWRF reflects the productivity of rural labor in the area. 

vi) To calculate the financial and economic net present value of the subproject, a discount rate 
of 12 percent is used as representing the opportunity cost of the capital invested. 

18. The project primary benefits are (i) additional income from the sale of either, dried and 
stripped rattan or from further processing into domestic furniture and other products. As a rattan 
is already collected from wild stock the communities already have knowledge and skills.  By 
establishing plantations of rattan, this will avoid the need to exploit the wild resource, thus 
reducing disturbance to biodiversity, and it will also reduce the amount of time needed, and 
therefore cost in harvesting and transporting the raw rattan from the forest to the commune for 
processing. The proposed activity as a whole is expected to be both financially and 
economically viable. Its financial internal rate of return (FIRR) is 14.3% while the economic 
internal rate of return (EIRR) has been calculated at 14.9%.  

19. Reforestation investments: During the project, it is planned to reforest 2,400 ha of 
degraded forest within the corridor in Cambodia. This work will be undertaken within most of the 
22 communes that are included in the project and each commune will therefore have an 
average of around 100 ha of reforestation to implement. Denuded or heavily degraded former 
forest will be identified within each commune boundary and areas prioritised for reforestation 
according to the following criteria: 
a). The area establishes connectivity between remaining areas of natural forest, either linking 

large blocks or connecting small outlying blocks to a main corridor. 
b). The area is on ground sloping by more that 20%, where the lack of tree cover increases the 

risk of soil erosion and excessive run-off during heavy rain. 
c). The site conditions are sufficiently good to ensure that planted areas will be fully stocked 

and can achieve reasonable growth.   
d). If grazing or wildfires are a risk, the areas must be capable of being easily protected. 

15. Sites that meet all the criteria will be tackled first followed by sites meeting only some of 
the criteria.  In this way the greatest possible economic benefits can be secured from the 
investment.   The aggregate benefits will depend on the selection criteria that are met by each 
area.  An area that meets all the criteria will have biodiversity, soil and water conservation, 
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climate change mitigation and carbon sequestration, and NTFP benefits.  The value of the last 
two of these can be monetized, and in the future it may be possible to monetize some of the 
value of the first two through ecotourism and payments for water quality services, but in the 
short-term the benefits are primarily economic. There are also benefits in the form of cash 
wages for the community members engaged in the establishment and maintenance of the 
planted areas. Maps of the commune areas with contours are not available and so it is not 
possible to determine the proportion of each commune that falls in different slope classes and 
estimate the magnitude of soil loss with and without the project. 

16. Biodiversity values:  these are intangible in the short-term and can be expressed in a 
number of ways, including reductions in the numbers of endangered species, the levels of threat 
to important species and possibly the return of species thought to have been locally extinct.   In 
the longer term, these achievements may increase the value of ecotourism which will bring 
financial returns, as will the possibility of bio-prospecting.    

17. Soil and water conservation values:   these are site specific, since they depend on the 
proportion of an upper river basin that is protected from soil erosion and the current land-use, 
which determine both the quantity of the soil loss that can be avoided and the scale of the 
overall impact on the seasonal distribution, quality and quantity of water supply within the river 
basin. All the target communes are located in the upper reaches of various river basins and 
therefore the management of the land within the communes will have a direct impact on the 
downstream river flow and water quality, but the magnitude of the benefit will vary from one 
commune to another. In Koh Kong Province, there are 6 hydro dam projects under construction, 
with three of them on the River Russei, and they have a total generating capacity of over 
1,000Mw so that the land-use practices of the communes in the upper reaches of the rivers 
concerned will impact on these dams while protection of the forest will have increasing benefits 
in the future as the reservoirs fill up.  However, loss of topsoil due to erosion is an avoidable 
cost to both the commune in the form of reduced agricultural output or increased input costs and 
to downstream water users in the form of increased suspended solids. These later take the form 
of increased siltation of reservoirs; increased damage to hydro-generator turbine blades 
increased costs of water purification and increased costs for cleaning up after flash floods.   

18. Carbon sequestration and climate change mitigation values: the carbon sequestration 
benefits are more easily quantified, since carbon has a well established market value and the 
quantity of carbon that can be sequestered can be assessed relatively easily.  Other climate 
change mitigation benefits include a reduction in the risk and impact of flash floods, which are 
expected to increase as a result of rainfall becoming more intense and more concentrated in 
fewer months. Improved land management in the uplands will also increase agricultural 
productivity to compensate for the likely decline in lowland agriculture as a result of increasing 
temperatures.  For the corridor area in the two Provinces in Cambodia, forest cover is high, with 
more than 1 million ha in each province.  The forests in Mondulkiri are predominantly deciduous 
and almost the whole area (96%) is classed as disturbed mainly as a result of past logging.  In 
Koh Kong the forests are predominantly evergreen (81%) and more than two thirds (69%) is 
classed as disturbed.  The time series of data on forest areas are inconsistent showing 
increases during some periods and reductions in others, so that it is impossible to discern any 
clear trend, in the past, but both provinces are now experiencing a rapid expansion of the area 
under economic concessions and mining as well as hydro-power.  

19 Because of the large forest area, carbon sequestration is relatively high, and the future 
impact of the project will be through ensuring the protection of the 700,000 ha in the corridor 
which the project will invest in delineating and demarcating. This is about half the overall forest 
area in the two Provinces, and it is estimated that prevention of further decline in the area of 
intact forest and protection to allow natural regrowth, will result in a net sequestration of around 
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300,000 tonnes of carbon dioxide in the short-term rising to over 1 million tonnes by 2020.  With 
the price of CO2 conservatively taken at US$ 5 per tonne the annual value of the carbon 
sequestered is about US$ 1.5 million, rising to over US$ 5 million.  The NPV of the carbon 
sequestered over the next 40 years at 12% is estimated at just over US$ 180 million even with a 
very small differential in the rate of reduction of the forest, because of the large area.  

20. NTFP values: These are the most easily quantifiable values since yields can be forecast 
with some certainty and those that are sold, such as bamboo, rattan, fruit and resins can be at 
valued market prices.  Other products, such as fuelwood and medicines may not be marketed 
but will be used by the local communities directly and will therefore be priced at the market 
value for the product that they substitute. In the type of restoration planting described above, 
different NTFPs will be available at different times. An evaluation of rattan processing is given 
under livelihood investments above. The net revenue generated by NTFPs such as rattan and 
fruit varies considerable between products and over time, but US$ 300 per ha per year is easily 
obtainable from a mixture of crops, and this will give about US$ 45,000 annually for the 
commune. 

21. Cash wage benefits: The cost norm for restoration requires about 330 pd/ha for 
establishment of the plantations and 30 pd/ha for the 2 to 4th years for maintenance giving a 
total of 420 pd/ha.  This is high compared with commercial plantations but allows for the more 
complicated planting pattern and the more difficult terrain where restoration will be undertaken.  
Thus for each commune that establishes around 100 ha over five years and then maintains 
them for a further three years, a total of 25,000 pd of employment will be created.  The planting 
will be undertaken during a one month period and will employ 11 person per ha or 200 persons 
in each commune for a month in the first five years of the project. The total cash wages will be 
US$ 60 per person.   In addition, the maintenance during years 2 and 3 will be needed during 
the four months of the rainy season when growth of competing plants is at a maximum.  The 
work can either be organized with about 3 persons in the first year rising to 22 in the fifth year, 
employed on a part-time basis for about 1 week per month or with about 3, rising to 22 people 
full time over the four month period.  Either way the total labour input for maintenance will incur 
wage payments rising from about US$ 750 in the first year to about US$ 5,250 in the fifth, giving 
about US$ 40 per person for the part-time option or US$ 160 for the full-time.  The maintenance 
work will build up to a maximum in the fourth and fifth years and will then decline as the early 
plantations are fully established.  The schedule of labour requirements and the total cash wages 
are given in Table 1  below. 

Table 1. Labour requirements and cash wage payments for a typical commune.  
(full-time and part-time for maintenance only) 

 Year1 Year2 Year3 Year4 Year5 Year6 Year7 
No. person days 2,750 5,750 9,000 12.250 7,250 1,500 500 
Total  wages (US$) 8,250 17,250 27,000 36,750 21,750 4,500 1,500 
No. person full-time  3 9 16 22 19 6 
No. person part-time  13 38 63 88 75 25 
Wages full time/per  160 160 160 160 160 160 
Wages part-time/per  40 40 40 40 40 40 

18 In this economic and financial analysis all benefits and costs from the reforestation are 
examined in order to assess the viability of the subproject for both social and economic benefits 
that will impact on livelihood enhancement at household level, particularly the poor and ethnic 
groups. The model for the analysis makes assumptions the valuation of inputs and outputs.  
These include:  

i) Project life is counted as 30 years.  That is, assuming adequate maintenance of all the trees 
and NTFPs; 
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ii) The reforestation model is based on the reforestation work being undertaken by the 
community under an arrangement that allows those HH that participate to harvest, utilize 
and market the NTFPs produced; 

iii) Labor inputs provided by the households are valued at the market rate: 
iv) Some outputs may be consumed within the household but are valued as if sold; 
v) Output values include the value of the carbon sequestered by the growing forest, with a 

value of US$ 5 per tonne for CO2. 
vi) Values are expressed in constant 2010 prices so as to exclude inflation. 
vii) The KRI is the unit of account. The exchange rate used, where applicable, is 4,100 per U.S. 

dollar. 
viii) For non-traded goods and services, a standard conversion factor (SCF) of 0.9 is used for 

economic valuations.  For rural labor, a shadow wage rate factor (SWRF) of 0.75 is applied. 
The SWRF reflects the productivity of rural labor in the area. 

19. To calculate the financial and economic net present value of the subproject, a discount 
rate of 12 percent is used as representing the opportunity cost of the capital invested. The 
subproject will be both financially and economically viable with an FIRR of 26% and an EIRR 
that does not include the water conservation and quality benefits of 30%. 

5.  Un-quantified Benefits 
 
20. Apart from quantified benefits mentioned above, there are a number of benefits that 
cannot be readily quantified. The value of improved landscape management includes, among 
others: (i) gains expanded tourism potential and environmental ascetics; and (ii) losses avoided 
such as flood damages from extreme weather events, and costs associated with reduced and 
irregular river flow. While these services are viewed as critical for watershed health (especially 
protection and monitoring), the benefits are not readily quantifiable without a well defined scope 
of the whole Project, in-depth study, and an adequate time series. It is essential that a benefit 
monitoring system be built in the Project to measure and quantify benefit indicators mentioned 
above and others such as water yield, water quality, forest cover, biodiversity, and micro-climate 
improvement2. 
 
21. In addition, it is expected that the Project will generate social benefits which accrue to 
communities, local government units, and private and non-government organizations. These 
benefits may 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 the resources of 
the upper river basins. 

22. It is estimated that the Project will provide $11.5 million to the target communes as cash 
transfers. Out of the total cash benefits, about $5.7 million will be provided as payment for labor 
by the project. It is estimated that these cash payments will enhance the current household 
income from an average $100/month to $150/month for beneficiary households. This is an 
increase of about 50% in monthly household income during Project implementation. In addition, 
the increased income will have a multiplier effect with their increased spending capacity, which 
will trickle down to the society as secondary benefits of the project. The $20,000 will also be 
available to them through the Commune Development Fund (CDF) as a revolving fund for 
sustainable income generating activities.  

                                            
2 Suggested time frame for such economic evaluation is after the mid-term review of the Project when the investment scope of the 
Project is fully defined. One appropriate guideline for the evaluation is: "An introductory guide to valuing ecosystem services" UK 
Department for Environment, Food and Rural Affairs, 2007, www.defra.gov.uk. 
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6. Summary Economic Indicators 

23. The economic viability of proposed interventions was assessed by adopting appropriate 
models used in other related and recent projects in Cambodia, Lao PDR and Viet Nam. 
Summary findings are presented in the Table 2 below together with a measure of the sensitivity 
of the returns to changes in costs and revenues. The Economic Net Present Value (ENPV) of all 
the sub-projects is positive with current costs and prices. Most sub projects remain positive 
when both costs are increased 10% and revenues are reduced by 10%, except for the fish 
ponds, which is highly sensitive to the revenue stream. The Economic Internal Rates of Return 
(EIRR) of all investment models are greater than the opportunity cost of capital of 12%, 
justifying all project investments for implementation. The Standard Conversion Factor (SCF) 
used is 0.90. 

Table 2. Summary Economic Indicators 

Investment Options EIRR ENPV Remarks  

1. Commune forest management  

Base case    

Forest Restoration with indigenous hard woods  15% $    362.0 > 40 years 

Case 1: 10% increase in cost 14% $    296.3   

Case 2: 10% reduction in revenue 12% $      31.4   

Case 3: Combined case 1 and 2  12% ($     33.6)  
2. Small-scale Infrastructure 
Base case 

Drinking Water Supply  16% $   7,244,3  

Case 1: 10% increase in cost 14% $   4,664.8  

Case 2: 10% reduction in revenue 14% $   3,939.1  

Case 3: Combined case 1 and 2  13% $   1,359.6  

3. Livelihood improvement 

Base case     

1.  Bamboo/Rattan production 16%  $    244.8   

Case 1: 10% increase in cost 14%  $    144.1  

Case 2: 10% reduction in revenue 14%  $    143.0  

Case 3: Combined case 1 and 2  12%  $      42.1  

2.  Small fish ponds    

Base case 19%  $    132.2   

Case 1: 10% increase in cost 17%  $    112.9  

Case 2: 10% reduction in revenue   8% ($      64.7)  

Case 3: Combined case 1 and 2    8% ($      86.6)  

7. Valuation of Ecosystem Services 

24. Valuation of ecosystem services is in Supplementary Appendix B. 




