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ECONOMIC ANALYSIS 
 

A. Introduction 
 
1. The Agricultural Value Chain Competitiveness and Safety Enhancement Project aims to 
increase value addition for five competitive agricultural value chains: cassava, mangoes, cashew 
nuts, vegetables, and poultry.  
 
B. Sector Assessment 

 
2. The income-generation potential of agricultural value chains is becoming increasingly 
important given the widening disparity in income opportunities between urban and rural areas in 
Cambodia. Agriculture remains a key sector for creating sustainable jobs in rural areas and 
achieving inclusive growth. However, there is a stark rural–urban divide, with about 90% of the 
poor living in the countryside. In addition, with the spread of the coronavirus disease (COVID-19) 
pandemic, the country’s gross domestic product growth rate is expected to fall to –5.5% in 2020 
and 5.9% in 2021, mainly because of low growth in the People’s Republic of China, the collapse 
of tourism, and reduced access to export markets. 
 
C. Economic Rationale 
 
3. The novel feature of this project will be its demand-driven approach. Farmers will receive 
business and commercial training to be better organized in groups and cooperatives.1 A feasibility 
study preidentified potential private sector corporations and scoped out their future demand in 
raw materials.2 Based on this demand analysis, farmer organizations will be geared toward 
meeting this demand and will receive inputs and knowledge for their production. Hence, project 
investments will focus on enhancing value chains, either directly through the provision of on-farm 
equipment and infrastructure, or indirectly through the promotion of private sector investments in 
agro-enterprises. Investments for cooperatives in on-farm irrigation, drying and storage facilities, 
and solar energy will demonstrate the financial and economic viability of these interventions to 
farmers, cooperatives, and the government. It is expected that the demonstration will encourage 
future investments. Lastly, the project will invest in farm-to-market roads to further enhance value 
chain development and promote links between agricultural cooperatives and agro-businesses 
beyond the project. 
 
D. Demand Analysis 

 
4. During project preparation, a preliminary demand analysis of potential private sector 
companies was prepared. For cashew nuts, the project targets 60 participating agricultural 
cooperatives (PACs) organized in the six project provinces with an estimated production of 18,000 
tons (t) per year. In 2019, demand almost doubled with a new processing facility that requires an 
additional 10,000 t per year when operating at full capacity. For mango, about 10 PACs are 
targeted and the forecast demand is about 30,000 t, corresponding to 30% of the current 
production by the existing PAC. For cassava, 100 PACs are targeted with a production of about 
439,000 t per year. New companies entering the cassava and starch market, establishing 

 
1 A total of 230 agricultural cooperatives will be targeted (60 for cashew, 100 for cassava, 10 for mangoes, and 60 for 

vegetables). This brings the total households participating in the project to about 27,000. 
2 The main beneficiaries of the projects consist of about 50 entrepreneurs, of which 31 will be for cashew processing; 

3 for starch production; 4 for mango processing; and 12 for vegetable collection, storage, and distribution. 

http://www.adb.org/Documents/RRPs/?id=50264-002-3
http://www.adb.org/Documents/RRPs/?id=50264-002-3
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production united with an additional demand of over 400,000 t per processing unit. For 
vegetables, about 60 PACs are targeted that are producing about 7,200 t of vegetables per year. 
However, domestic demand far exceeds supply, and Cambodia needs to import large quantities 
of vegetables from neighboring countries every day.3 
 
E. Alternative Analysis 
 
5. The project’s essential focus is on producing high-quality, fresh, and safe agricultural 
products and adding value along the agricultural value chain. On-farm production equipment and 
infrastructure investments had to follow this key premise and were chosen to be both cost-
effective and meet the project’s quality standards. For training and demonstration, a similar 
justification applies. The project will promote the most cost-effective combination of face-to-face 
and virtual capacity building and training given also the restrictions posed by COVID-19.  
 
F. Cost–Benefit Analysis 
 
6. Assumptions. The major assumptions are as follows: (i) the analytical time frame is 25 
years, starting in 2020; (ii) the cultivated area remains the same but harvested area is expected 
to increase because of the type of project interventions; crop yields will increase gradually 
reaching their highest values in the sixth year of completion of project implementation; (iii) the 
analysis uses world price ($) numeraire and the standard conversion factor is 0.984; (iv) data on 
prices were collected in United States dollars during 2019; when prices are in Cambodian riel, an 
exchange rate of KR4,000 = $1 is applied; (v) taxes and duties, interest, and price contingencies 
are excluded from the economic cost, but physical contingencies are included; (vi) the economic 
values of the main tradable agricultural inputs and outputs are estimated based on the World 
Bank’s 2019 commodity price forecasts after adjusting border prices to farm gate prices; (vii) a 
shadow wage rate factor of 0.8 is used for unskilled labor; and (viii) the opportunity cost of capital 
is 9%. 
 

1. Output 2: Agricultural Value Chain Linkage and Safety Strengthened 
 
7. Without-project scenario. Production of the five commodities is hindered mainly by the 
high prices of inputs (such as seeds, fertilizers, and equipment) and fuel; lack of water; lack of 
knowledge of good agricultural practices; lack of access to energy for irrigation; and limited access 
to markets. In addition, primary production is small in scale and fragmented. Average farmland 
holding in the project area is about 1.1 ha per household, and is highest for cashew (1.7 ha) and 
lowest for vegetable production (0.3 ha). Current and projected yields by value chain are detailed 
in para. 10. The government is already establishing PACs, but many of them still lack the 
institutional, technical, and financial capacity to run a cooperative professionally. Qualified and 
skillful PACs can tap into higher priced domestic and international markets by adhering to food 
safety standards and applying good agricultural practices. For the processors, it is assumed that 
enterprises cannot access improved supply chains and additional raw products, and therefore 
cannot run their facilities at full capacity. 
 
8. With-project scenario. The main technical interventions consist of training farmers to 
adopt good agricultural practices in their production processes and supporting processors. In 
general, good agricultural practices address critical points in production, including choosing fields 
that suit the needs of plants, using agro-chemicals and mineral fertilizers correctly, making and 

 
3 For a more in-depth demand analysis, refer to the Detailed Financial and Economic Analysis (available from the list 

of linked documents in Appendix 2). 
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applying of organic fertilizers, employing harvest and post-harvest technologies that ensure 
proper handling of crops and reduce harvest and post-harvest losses, and managing water and 
climate change and disaster risk. Para. 10 describes how the application of improved agricultural 
practices lead to an increase in yields and income for farmers. Output 3 will also help farmers 
benefit from adopting good agricultural practices. Linking farms to market will improve the delivery 
of extension services, reduce post-harvest losses, and improve access to farming inputs such as 
new crop varieties and fertilizers. The overall improved accessibility will facilitate the marketing of 
crops and the links with agro-enterprises. Furthermore, implementing inclusive business 
partnerships will enable farmers to access better-quality inputs and more specific technical advice 
from agro-enterprises.  
 
9. Economic costs. Table 1 summarizes the project costs for output 2 representing 
economic values. The investment costs of output 1 are closely linked to the benefits generated 
by output 2 because the financial support from the project is used by entrepreneurs to realize their 
investments. This analysis only considered direct investment costs, with investments amounting 
to $32.5 million. This includes prorated project implementation and operational costs. 
 
10. Economic benefits. The incremental margin mostly derives from the increase in yields 
for the farmers and the use of processing units at full capacity for processor. There is no double 
counting of benefits from on- and off-farm activities. Table 2 provides details of yield and 
production increases in a with- and without-project scenario. For each targeted value chain, a 
benefit stream was calculated based on future potential and type of project interventions. For 
cassava, farmers are expected to receive an average yield increase of 23% over the current low 
levels, from 22 t per hectare (ha) to 27 t per ha. This increase is to be achieved by promoting the 
use of disease-free varieties (especially those resistant to mosaic cassava disease) and 
improving farmer practices. For cashew, the promotion of good agricultural practices and contract 
farming is expected to lead to yield increases of 20%, from 1.0 t per ha to 1.2 t per ha. For mango, 
yield is expected to increase by 17%, from 15.0 t per ha to 17.5 t per ha. Adopting better 
techniques (type, dose, and application period) for the application of pesticides and flowering 
induction hormones will result in higher yields. For vegetables, yields are expected to increase by 
as much as 75% because of access to greenhouse production, individual on-farm water systems, 
and on-farm energy. For chickens, production is expected to increase from the current average 
of 100–150 chickens per month to 250 chickens per month. The use of feeds of adequate quality 
for local breeds will help achieve this objective.  
 

2. Output 3: Agricultural Value Chain Connectivity Enhanced 
 
11. Without-project scenario. The road traffic for each road section was estimated through 
a traffic survey. A traffic growth rate was applied to calculate future usage and it is assumed to 
have a linear relationship to the economic growth rate of Cambodia. It is assumed that without 
the project, roads will continue to be in poor condition, worsening year by year. 
 
12. With-project scenario. The project will upgrade the existing roads, which are mostly 
laterite and dirt, to double bituminous surface treatment. The evaluation is based on the highway 
development and management tool. A 20% traffic increase for cars and other light vehicles and 
a 15% traffic increase for motorcycles is assumed. The analysis uses the estimation of the 
changes on road conditions, year by year; and determines the threshold to do regular (usually 
annual) and periodic maintenance (every 5 years). For example, roads without maintenance will 
experience a deterioration of the road quality of 1.2 meters per kilometer (km) per year versus 0.8 
meters per km for the project-maintained road. The first rehabilitation is assumed to last 3 years, 
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starting in 2021 and ending in 2024. After improvement, the road is expected to have an 
international roughness index of 3 (good). 
 
13. Economic costs. Table 2 shows the investment cost under output 3, amounting to $19.62 
million. In the analysis, the share of traded road components is set at 60% and nontraded 
components at 40%. Routine (annual) maintenance consists of drain clearance, grass cutting, 
and traffic sign repair. The costs of such interventions are estimated at $1,300 per km per year. 
Period maintenance (every 5 years) involves a much higher volume of work as it involves sealing 
cracks and patching potholes. The estimated costs for each km were set at $3,900. Furthermore, 
one-third of the costs of the project implementation unit will be allocated to output 3 and the 
operational costs of the Ministry of Rural Development, which include the costs of supervision 
and control, and the acquisition of vehicles and office equipment.  
 
14. Economic benefits. The two major benefits included in the analysis are lower vehicle 
operating costs (VOC) and time savings from shorter trips. Residual value of roads (initial 
investment and rehabilitation) and savings in greenhouse gas emission have also been calculated 
but are not included in the overall analysis as they are negligible. VOC includes fuel, lubricants, 
maintenance costs, tires, depreciation of the investment, labor, and insurance. Incremental time 
saved benefits derive from the higher speed reached by vehicles because of the lower 
international roughness index. No benefits are assessed before the end of the construction period. 
 
G. Sensitivity Analysis 
 
15. The results of the economic evaluation for output 2 are in Table 3. Output 2 has an 
economic internal rate of return (EIRR) of 20.6%, with a net present value of $22.57 million. 
Different scenarios for the sensitivity analysis are used to test the robustness of these results. 
Under all tested scenarios (+10% capital cost, –5% yield, +10% agricultural input costs, –10% 
crop prices), the EIRR is above the 9% threshold required by Asian Development Bank. The 
results of the economic evaluation for the individual road sections are presented in Table 4. The 
EIRRs for the six road sections range from 10.9% (PVH-1) to 21.9% (TBK-10). The overall EIRR 
is estimated at 15.4% for 25 years, and net present value is $20.2 million. Similar to output 2, 
these results hold true when conducting a sensitivity analysis. The scenarios include a 10% 
increase in investment cost, a 10% increase in maintenance costs, a 10% decrease in generated 
traffic, and 10% decrease in VOC and time savings. 
 
H. Household and Poverty Impact 
 
16. The average increase of household income is calculated at $214, ranging from $86 for 
cassava growers to $4,619 for vegetable farmers. High-value vegetable farming, however, 
requires higher working capital, and up-front investments (greenhouses), which might deter many 
farmers from expanding or changing to vegetable farming. A sample was also taken to assess 
the financial viability of private sector investments and returns to processors.  
 

Table 1: Detailed Investments 

 
Value Chain Investment 

Amount  
($ million) 

Share of 
Total 
(%) 

 Road 
Investment 

Financial Costs 
—Base  

($ million) 

Tax 
(%) 

Total 
Economic 
($ million) 

Inclusive business partnership  10.75  33.0  KPC-6 3.54 10 3.26 
Food safety and quality of CAP  11.17  34.3  KPT-2 1.46 10 1.34 
Genetic improvement  1.22  3.7  OMC-1 5.36 10 4.93 
ICT and data platform  3.10  9.5  PVH-1 3.54 10 3.26 
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Value Chain Investment 

Amount  
($ million) 

Share of 
Total 
(%) 

 Road 
Investment 

Financial Costs 
—Base  

($ million) 

Tax 
(%) 

Total 
Economic 
($ million) 

Business advisory unit  2.59  8.0  SRP-5 3.16 10 2.91 
Recurrent costs  2.43  7.5  TBK-10 2.56 10 2.36 
Vehicles and equipment  0.46  1.4      
Project implementation cost  0.81  2.5      
Total 32.53   Total 19.62  18.05 

CAP = competitive agricultural products, ICT = information and communication technology. 
Source: Asian Development Bank estimates. 
 

Table 2: Total Production with- and without-Project Scenarios 
 
Value Chain  Area 

(ha) 
No. of 

Farmers 
 

Year 1 
 

Year 2 
 

Year 3 
 

Year 4 
 

Year 5 
Years  
6–20 

Cashew (kg/ha) w/o 17,544  10,320   17,544   17,544   17,544   17,544   17,544   17,544  
 w/ 17,544  10,320   17,544   17,895   18,246   18,948   20,000   21,053  
Cassava (kg/ha) w/o 19,950  13,300  438,900  438,900  438,900  438,900  438,900  438,900  
 w/ 19,950   13,300 438,900  448,875  458,850  478,800  508,725  538,650  
Mango (kg/ha) w/o  1,650   1,500   24,750   24,750   24,750   24,750   24,750   24,750  
 w/  1,650   1,500   24,750   25,163   25,575   26,400   27,638   28,875  
Vegetables 
(kg/ha) 

w/o  600   3,000   7,200   7,200   7,200   7,200   7,200   7,200  
w/  600   3,000   7,200   7,740   8,280   9,360   10,980   12,600  

Poultry (no. per 
farm) 

w/o   20   8,000   8,000   8,000   8,000   8,000   8,000  
w/   20   8,000   8,800   9,600   11,200   13,600   16,000  

Chick producer 
(no. per farm) 

w/o   20   24,000   24,000   24,000   24,000   24,000   24,000  
w/   20   24,000   33,600   43,200   62,400   91,200  120,000  

ha = hectare, kg = kilogram, no. = number of chicken, w/ = with-project, w/o = without-project. 
Source: Asian Development Bank estimates. 
 

Table 1: Economic Viability and Sensitivity Analysis Results for Output 2  
 Output 2 Cashew Cassava Mango Vegetables Chicken 
 
Item 

ENPV 
($ million) 

EIRR 
(%) 

ENPV 
($ million) 

ENPV 
($ million) 

ENPV 
($ million) 

ENPV 
($ million) 

ENPV 
($ million) 

Base Case 22.56 20.63 16.44 19.10 7.04 4.11 0.15 
+10% capital cost 20.30 18.67      
–5% yield 1.80 10.00      
+10% agricultural input cost 17.34 18.07      
–10% crop prices 20.18 20.14      

EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 
 

Table 2: Economic Viability and Sensitivity Analysis Results for Output 3 
 Output 3 KPC-6 KPT-2 OMC-1 PVH-1 SRP-5 TBK-10 
 

Item 
ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

ENPV 
($'000) 

EIRR 
(%) 

Base Case 15.4 20.2 2.6 14.9 2.6 21.8 6.2 18.0 0.67 10.9 3.5 17.8 4.7 21.9 
  +10% 

investment 
cost 

20.1 17.7 2.6 15.3 2.0 17.0 6.2 18.5 0.55 10.6 3.7 19.4 5.0 25.4 

  +10% 
maintenanc
e 

20.7 18.5 2.8 16.0 2.1 17.8 6.4 19.4 0.62 10.9 3.8 20.3 5.1 26.7 

  –10% 
generated 
traffic 

16.9 17.5 2.2 14.9 1.7 16.9 5.3 18.3 0.3 10.1 3.1 19.2 4.4 25.5 

  –10% VOC 
and TS 

19.5 18.1 2.5 15.5 2.0 17.7 6.0 19.0 0.6 10.8 3.5 19.8 4.8 26.0 

   EIRR = economic internal rate of return, ENPV = economic net present value, TS = Time saving, VOC = vehicle operating 
cost. 

   Source: Asian Development Bank estimates. 


