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ECONOMIC AND FINANCIAL ANALYSIS 
 

A. Introduction 
 

1. The Uplands Irrigation and Water Resources Management Sector Project will enhance 
agricultural and rural economic productivity through increased efficiency of irrigation systems 
and improved management of water resources in upland areas (away from Tonle Sap Lake) in 
Kampong Thom and Battambang provinces. Water is the key input in agricultural production, 
productivity increase, and economic growth. Rainfall distribution and river discharges have 
significant seasonal variability in Cambodia, thus adversely affecting sustained agriculture 
production and increasing vulnerability. Climate change is likely to further exacerbate the 
situation. Timely availability of water and its efficient management are of prime importance to 
agricultural productivity and diversifying agriculture and the rural economy. Improving 
agricultural productivity and diversification and managing irrigation systems and water resources 
are among the major thrusts of the government's National Strategy: Rectangular Strategy on 
Growth, Employment, Equity and Efficiency.1 The country partnership strategy of the Asian 
Development Bank (ADB) also focuses on inclusive economic growth through physical 
infrastructure, agriculture, and irrigation, among others.2 
 

B. Methodology 
 

2. The economic analysis of the subproject investment was undertaken in accordance with 
the principles and procedures set out in the ADB guidelines.3 All benefits and costs are 
examined in order to assess the viability of the subproject as well as to identify its expected 
impact on various sectors of the local society, including the poor. For this analysis the costs and 
benefits within the Prek Chik and Taing Krasaing irrigation command area are calculated for two 
alternative situations: with the project, and without the project. In the without-project scenario, 
most of the command areas are not irrigated. The analysis took account of what may be grown 
on the land without the irrigation system. The intent was to identify the incremental value of 
production attributable to the project (over its expected useful life) and compare this value to the 
incremental cost of implementing the project and of operating and maintaining the rehabilitated 
and new infrastructure over time. 
 
3. To develop a model for the analysis, the following assumptions were made regarding 
future practice (in both the with-project and without-project scenario) and the valuation of inputs 
and outputs:   

(i) The project life is assumed to be 25 years. Assuming adequate maintenance, the 
irrigation system should be able to maintain its expected benefits for 25 years 
before another major renovation may be required. 

(ii) The without-project scenario assumes present cultivation patterns and 
technology continue for the life of the project. 

                                                
1
  Government of Cambodia, Ministry of Planning. 2014. National Strategic Development Plan 2014–2018. Phnom 

Penh. 
2
   Asian Development Bank (ADB). 2013. Country Partnership Strategy: Cambodia, 2014–2018. Manila. 

3
  Including ADB. 2013. Cost–Benefit Analysis for Development – A Practical Guide. Manila; ADB. 1997. Guidelines 

for the Economic Analysis of Projects. Manila; ADB. 1999. ADB Handbook for the Economic Analysis of Water 
Supply Projects. Manila; and ADB. 1994. Framework for the Economic and Financial Appraisal of Urban 
Development Sector Projects. Manila. 

http://www.adb.org/Documents/RRPs/?id=44328-013-3
http://www.adb.org/Documents/RRPs/?id=44328-013-3
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(iii) In the with-project scenario, the full command area is expected to be adequately 
irrigated throughout the life of the project, allowing farmers to adopt appropriate 
cropping patterns and technology.4 

(iv) Some agricultural outputs may be consumed by farm households, but are valued 
as if sold. 

(v) Some agricultural inputs such as farm labor are provided by the farm household 
but are valued at the market rate as if hired. 

(vi) Values are expressed in constant 2015 prices so as to exclude inflation. 
(vii) The US dollar is the unit of account. The exchange rate used is KR4,040 = $1, 

which is the average rate for the 6 months prior to the time of this study, 
December 2014 to June 2015. 
 

4. Financial prices used in this analysis were determined through field visits conducted by 
the project preparatory technical assistance (TA) team. These prices have been cross-checked 
with prices identified in other projects and in some secondary sources. To assess the 
subprojects’ contributions (and costs) to the economy of Cambodia, it is necessary to convert 
financial values into their economic equivalents. Economic valuations exclude transfers from 
one part of society to another (i.e., taxes and subsidies) and compare project benefits and real 
opportunity costs to the economy by translating all prices into a common, undistorted value. 
Additional assumptions5 used in the analysis include the following: 

(i) The analysis uses the domestic price numeraire and for traded goods a shadow 
exchange rate factor of 1.1 is applied. 

(ii) For rural labor, a shadow wage rate factor of 0.9 is applied. This reflects the 
productivity of rural labor in the area. 

(iii) Transfer payments such as taxes and subsidies are excluded in the calculation of 
economic values. 

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

C. Existing Situation 
 

5. Prek Chik. The Prek Chik system is located 72 kilometers (km) from the city of 
Battambang and 297 km from Phnom Penh. Construction of the Prek Chik canal was started in 
1977, but it was still unfinished when construction work ceased in the latter part of 1978. After 
the country was liberated in 1979, the partly finished canal was left unutilized until some minor 
repairs were made in 2003.  Major rehabilitation work was done in 2010 with funding from the 
Government of Japan to bring the canal into operation. This construction was completed in 
2012. Current rehabilitation work is focused on the main canal and its irrigation structures. The 
reported potential command area is about 20,000 hectares (ha). However, the current area of 
wet-season rice grown with supplemental irrigation is only about 2,500 ha, while the current dry-
season paddy cultivation is only about 30 ha. Currently, all dry-season irrigation is in Prek Chik 
commune, which is on the upstream reaches of the irrigation system. Water availability from the 
Bassac Reservoir, which has been undergoing gate repairs, is a major issue. Flood problems 
from local run-off require cross-drainage solutions. Along the whole right-hand side of the main 

                                                
4
  It is assumed that whatever changes that will occur in the future (to the economy, climate, etc.) are expected to 

affect the with- and without-project scenarios roughly equally, maintaining the incremental differences in benefits 
and costs associated with the project’s implementation. 

5
  ADB. 2013. Report and Recommendation of the President to the Board of Directors: Cambodia Climate-Resilient 

Rice Commercialization Sector Development Program. Manila (Economic Analysis, available from the list of linked 
documents in Appendix 2 of the RRP). 
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canal looking downstream, the lack of drainage facilities passing under the canal has resulted in 
the main canal being used as drainage through inlets constructed specifically to allow flood and 
drainage waters to enter the canal during medium- to high-intensity storms. The main canal 
becomes the major relief drain to discharge flood waters downstream through offtakes.  The 
system has no water measuring device, inflow records, or cropping season duration, and no 
budget allocation from the government. 
 
6. Taing Krasaing. The Taing Krasaing system is located 25 km southeast of the city of 
Kampong Thom and 185 km from Phnom Penh. It was constructed during 1975–1978, 
underwent rehabilitation in 2000, and had some sections improved and modernized in 2005 and 
2012. The irrigation system is supplied by a single reservoir from the Taing Krasaing River, with 
levee-type protection on one side only and with nonfunctional outlet control gates. The 
watershed upstream is estimated at 1,100 square kilometers. It is linked through a 7-km canal to 
another system, Stung Chinit, located south of the Taing Krasaing system. Stung Chinit, which 
has a proportionately larger watershed, has more water and thus can be used as a 
supplementary source of water for Taing Krasaing. The main canal of Taing Krasaing runs 
alongside a wide maintenance road which is in relatively good condition. The road–canal 
combination runs for 3 km, makes a 90o left turn (at a trifurcation), and runs for another 17 km in 
a straight line. There are 12 gates and/or regulators constructed on the main canal but no 
secondary canals are attached to these. Further downstream, approximately 9 km from the 
headworks, there are three primary left off-take gates which were constructed in 2012, with fully 
constructed secondary canals attached including flow control structures and tertiary outlets to 
level fields. Thus, after a considerable stretch of apparently nonirrigated and undeveloped land, 
irrigation actually commences and covers about 10,000 ha. Currently only Taing Krasaing, 
Korkoah, and part of Chrob are planted during the wet season. During the dry season, only 
about 400 ha are planted with other crops. Flooding problems are experienced in the area 
caused by local run-off floods, and this requires cross-drainage solutions. Two major breaches 
of 1–2 km located on the right embankment, looking downstream, need to be resolved. 
Furthermore, the system has no water measuring device, no inflow and cropping season 
records, and no budget for operation and maintenance (O&M).  
 

D. Proposed Subprojects 
 

7. Prek Chik. The proposed improvement is expected to provide water to four communes 
covering a total area of 8,346 ha or about 80% of the command area of 10,432 ha. Proposed 
physical improvements to the system are as follows: 

(i) Rehabilitation of headworks (including raising of spillway by 1.5 meters). 
(ii) Rehabilitation of 28 km of main canal and installation of all structures for water 

control and distribution, and provision of all drainage works.  
(iii) Construction of 72 km of secondary and tertiary canals. 

 
8. Taing Krasaing. The proposed improvement is expected to provide water to four 
communes covering a total of 9,869 ha. The proposed physical improvements to the system are 
as follows: 

(i) Rehabilitation of headworks (including undersluices and spillway). 
(ii) Rehabilitation of 22 km of main canal and installation of all structures for water 

control and distribution. 
(iii) Provision of all drainage works to resolve flooding and existing breaches in right 

embankment, looking downstream, of 3 km. 
(iv) Construction of 48 km of secondary and tertiary canals. 
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(v) Installation of a pump system and associated distribution channels to lift water by 
a maximum of 3 meters for 2,960 ha of developed rain-fed land. 
 

9. Other components for the two subprojects include the following: 
(i) Installation of hydromet stations in the watersheds for water resources monitoring 

(to be installed with collaboration of ongoing ADB-funded Flood and Drought Risk 
Management and Mitigation Project).  

(ii) Provision of training to the provincial departments of water resources and 
meteorology (PDWRAMs), farmer water user communities (FWUCs), and the 
appropriate government agencies.  

(iii) Organization, mobilization, and training of FWUCs in the command area. 
(iv) Involving FWUCs in the subproject designs and supervision of works, and O&M 

as per their role and responsibilities defined in the recently approved law—Sub-
decree on the Procedures for the Establishment, Dissolution, Role and Duties of 
FWUC, Government of Cambodia, 12 March 2015. 

(v) Design of joint reservoir operations for Stung Chinit and Taing Krasaing 
Reservoirs in Kampong Thom and Dauntri and Bassac Reservoirs in 
Battambang.  
 

E.  Subproject Benefits 
 

10. Economic value of incremental increase in crop production. This was determined 
based on the increased crop production from the without-project to with-project situations. Two 
crops were considered: paddy rice as the main crop covering about 90% of the command area, 
and the other 10% allocated for other crops such as cassava, corn, pineapple, mung bean, and 
water melon. The economic value was computed by multiplying the following factors: area of 
land used in planting (ha), cropping intensity (percentage), average yield (t/ha), and farm gate 
price of crop ($/t). Crop production cost is deducted from the gross production value to derive 
the net benefit.6 Incremental benefit is then calculated by deducting the without-project situation 
from the with-project situation. 
 
11. As discussed, the main economic incremental benefit is the producer surplus. As such, 
the farmers’ willingness to pay (WTP) serves as an enabling condition for the producer surplus 
to materialize. The WTP was established based on a series of focus group discussions 
conducted during the project preparatory TA study. Because there is not yet a functional FWUC 
in both proposed subproject sites, the project preparatory TA team interviewed the farmers’ 
groups in another functional irrigation scheme, Stung Chinit,7 financed by ADB, with a similar 
preproject situation to that of the proposed subprojects. The focus group discussions observed 
that the current irrigation service fee in Stung Chinit is KR60,000/ha per crop. This service fee 
level can be assumed to be the WTP of irrigation water users since the actual collection level 
was reportedly 90%. Based on ADB’s experience in irrigation in Cambodia, with this fee level 
and 90% collection efficiency, O&M can be carried out reasonably to support the producer 
surplus to be achieved. 
 

                                                
6
  This cash flow stream of benefits does change over time in line with the World Bank commodity price projections 

for rice and major inputs such as fertilizer. 
7
  The Stung Chinit Irrigation System, covering 2,803 ha, is located in Kampong Thom province. It was established in 

2002 and received financial and technical support from ADB and Agence Française de Développement. The Stung 
Chinit project was completed in 2008. Thereafter, it received strong support from the Irrigation Service Center, a 
nongovernment organization. 
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12. Avoided flood crop damage. As reported by the farmers, severe flood occurrences 
happen in the area at least once in 5 years. These were computed by multiplying the total area 
affected by flood (ha), average rice production (t/ha), economic price of rice ($/t), number of 
flooding incidents in 5 years, and percentage of crops damaged during flooding incidence. 
 
13. Other benefits that were not quantified and valued in the analysis include (i) improved 
health and nutrition of project beneficiaries; (ii) increased water availability for agricultural 
activities; (iii) training of PDWRAMs, FWUC members, and other agencies; and (iv) more 
efficient management and monitoring of water resources. Furthermore, the design of joint 
reservoir operations for Taing Krasaing and Stung Chinit Reservoirs in Kampong Thom and 
Dauntri and Bassac Reservoirs in Battambang will further provide a sustainable water supply in 
the command areas. 
 
14. A summary of data and parameters used in the valuation of economic benefits is shown 
in Table 1. 
  

Table 1: Summary of Factors and Parameters Used 
Parameter Prek Chik Taing Krasaing 

Command area 10,432 ha 9.869 ha 
     Without project (2015)   
         Cultivated land in wet season (rice) 7,302 ha 3,618 ha 
         Cultivated land in dry season (other crops) 522 ha 493 ha 
         Area affected by severe flooding 256 ha 1,590 ha 
     With project (year 7, 2022)   
         Cultivated land in wet season (rice) 7,302 ha 9.869 ha 
         Cultivated land in dry season (other crops) 1.043 ha 9.869 ha 

Incremental subproject output – rice   
     Without project (2015)   
          Yield 1.8 t/ha 1.5 t/ha 
          Cropping intensity 70% 100% 
          Farm gate price $300/t $300/t 
          Production cost $122/t $122/t 
     With project (year 7, 2022)   
          Yield 5.0  t/ha 3.0–4.0 t/ha 
          Cropping intensity 70% 200% 
          Farm gate price $395/t $387/t 
          Production cost $132/t $261/t 

Incremental subproject output – other crops   
     Without project (2015)   
          Yield 15.0 t/ha 14.9 t/ha 
          Cropping intensity 10% 10% 
          Farm gate price $324/t $324/t 
          Production cost $130/t $130/t 
     With project (year 7, 2022)   
          Yield 21.0 t/ha 20.5 t/ha 
          Cropping intensity 10% 10% 
          Farm gate price $324/t $324/t 
          Production cost $127/t $127/t 

ha = hectare, t = ton. 
Source: Asian Development Bank 
 

F. Subproject Costs 
 

15. Prek Chik. It is estimated that the civil works will cost $16.0 million. The total cost 
including project management, construction supervision and design, on-farm preparation, and 
physical contingency will amount to $25.4 million. In economic prices the total cost is $23.3 
million. 
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16. Taing Krasaing. The civil works base cost of the subproject rehabilitation is estimated at 
$25.5 million. The total cost including contingencies as well as construction supervision and 
design, project management, and on-farm preparation will be $34.6 million. In economic prices 
the total cost is $31.7 million. 
 
17. Operation and maintenance costs. Based on the technical study, annual O&M 
expenditure for the rehabilitated system is expected to amount to $25/ha plus an additional 
$75/ha for the areas in Taing Krasaing that need pumping. The O&M of the main canals will be 
segregated from this during the detailed design process of distribution canals. After 7 years, 
there will be a need for substantial periodic maintenance expenditures amounting to roughly 
30% of the construction cost, or about $4.38 million in economic costs for Prek Chik and $6.97 
million for Taing Krasaing. These amounts will be allocated every 7 years thereafter. The 
Ministry of Water Resources and Meteorology (MOWRAM) has established a sustainable 
funding mechanism for O&M. A comprehensive O&M plan was prepared and integrated with the 
policy and implementation manual for O&M of irrigation schemes prepared under ADB’s Water 
Resources Management Sector Development Program.8 The plan was approved by the Ministry 
of Economy and Finance (MEF) and, subsequently, the ministry allocated $8.0 million 
equivalent for O&M of irrigation schemes in 2015. Trainings for building capacity of the staff of 
MOWRAM and PDWRAMs on budget planning and O&M were also done in 2014 and 2015 
under the program loan. The O&M budgeting has been mainstreamed into the annual budget 
planning of the MOWRAM.  
 
18. Economic cost of land. The irrigation subprojects may involve land acquisition of about 
81 ha in Prek Chik and 34 ha in Taing Krasaing for the construction of the secondary and 
tertiary irrigation canals. Whether the required land will be purchased or donated for the use of 
the project, it has an economic cost because of the change in land use. This change will in turn 
result in loss of agricultural production. For the two subprojects, the net rice production per 
hectare in the without-project situation was used as a parameter to compute the economic cost 
of land. 
 

G. Economic Returns 
 

19. Prek Chik. The Prek Chik irrigation subproject is expected to be economically viable in 
that the calculated economic internal rate of return (EIRR) is 24.0% and the ENPV of the 
investment is $9.5 million at the economic discount rate of 12%.  
 
20. Taing Krasaing. The Taing Krasaing irrigation subproject is expected to be 
economically viable in that the calculated EIRR is 22.7% and the ENPV of the investment is 
$12.7 million (when applying a discount rate of 12%). 
 

21. For both subprojects, sensitivity tests for the EIRR suggest that the economic analyses 
are overall highly robust, i.e., all EIRRs are in the 18.5%–23.8% range for Prek Chik and 
12.7%–22.4% for Taing Krasaing when tested with foreseeable and probable risks such as 10% 
increase each in capital cost and O&M costs; 10% reduction each in overall benefits, command 
area, cropping intensity, yield increment, price of rice, and actual cultivated area; and delays of 
benefits by 2 years.  

                                                
8
 ADB. 2010. Report and Recommendation of the President to the Board of Directors: Proposed Loans, Grant, 

Technical Assistance Grant, and Administration of Loan and Technical Assistance Grants to the Kingdom of 
Cambodia for the Water Resources Management Sector Development Program. Manila. 
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22. As part of the project risk management strategy, two extreme cases are also tested: a 5-
year decrease in project economic life, and a combination of a 5-year decrease in project 
economic life and a 10% reduction in cultivated areas. It is observed that the EIRRs of both 
subprojects are in the 5.4%–11.4% range, suggesting that good O&M is the key to the project’s 
sustainability and, hence, must be emphasized and planned well with all stakeholders right from 
the inception mission of the project.   
 

H. Financial Household Returns 
 

23. Prek Chik. As an impact of the project, it was estimated that farmer households in Prek 
Chik will gain a significant increase in their net revenue from paddy rice production of about 
$2,812 per farmer household per year based on an average landholding of 2 ha. Furthermore, 
starting at year 7 of the subproject, an estimated 116,525 incremental labor-days valued at 
$0.58 million will be required annually in the production of paddy rice and other crops. 
 
24. Taing Krasaing. It was estimated that farmer households in Taing Krasaing will gain a 
significant increase in their net revenue from paddy rice production of about $658 per farmer 
household per year based on an average landholding of 1.5 ha. Furthermore, starting at year 7 
of the subproject, an estimated 181,870 incremental labor-days valued at $0.91 million will be 
required annually in the production of paddy rice and other crops. 
 

I. Distribution of Net Economic Benefits and Poverty Impacts 
 

25. Prek Chik. The subproject will directly affect the 91% of the population that derive their 
main income from rice and vegetable crops. The project will help decrease the poverty rates in 
communes covered within the project area, which ranges from 23.5% to 34.5%. The distribution 
of the economic benefits and costs over and above financial revenues and expenses are 
estimated to determine the extent to which public investment policy can affect the share that the 
various sectors derive from the project. Table 2 on benefit distribution shows the result of this 
analysis. 
 

Table 2: Distribution of Economic Benefits ($ million) 

 

Financial 
Present 
Value 

Economic 
Present 
Value 

Economic 
minus 

Financial 

Govern- 
ment 

Economy Labor Farmers 

Total Project Benefits 0.47  31.40  30.93  
   

30.93  
Project Costs 

            Traded 2.28  2.00  (0.28) 
 

0.28  
       Unskilled labor 2.21  1.07  (1.14) 

  
1.14  

      Non-traded 13.91  6.59  (7.32) 
 

7.32  
  Total Project Costs 18.40  9.66  

     Net Benefits (Losses) (17.93) 21.74  39.66  (17.93) 
   Benefits (Losses)       (17.93) 7.60  1.14  30.93  

Source: Asian Development Bank estimates. 

26. The computed poverty impact ratio for this subproject is 30.8% (Table 3).  

Table 3: Poverty Impact 

Particulars 
Government/ 

Economy 
Labor Community Total 

Benefits (Losses) ($ million) 7.60  1.14  30.93  39.66  
Financial Return to Government ($ million) (17.93) 

  
(17.93) 

Total Benefits (Losses) ($ million) (10.33) 1.14  30.93  21.74  
Proportion of Poor (%) 0.29  0.67  0.29  
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Particulars 
Government/ 

Economy 
Labor Community Total 

Benefits to Poor (2.98) 0.76  8.92  6.70  
Poverty Impact Ratio (%)       30.8% 

Source: Asian Development Bank estimates. 

 
27. Taing Krasaing. In Taing Krasaing, around 83% of the total population of the four 
communes is farmers. The project will help decrease the poverty rates in communes covered 
within the project area, which ranges from 24% to 39%. The distribution of the economic 
benefits and costs over and above financial revenues and expenses are estimated to determine 
the extent to which public investment policy can affect the share that the various sectors derive 
from the project (Table 4).  
 

Table 4: Distribution of Economic Benefits ($ million) 

  

Financial 
Present 
Value 

Economic 
Present 
Value 

Economic 
minus 

Financial 

Govern- 
ment 

Economy Labor Farmers 

Total Project Benefits 1.5  43.6  42.1  
   

42.1  
Project Costs 

            Traded 2.0  2.7  0.8  
 

(0.8) 
       Unskilled labor 1.8  1.6  (0.2) 

  
0.2  

      Non-traded 11.5  9.5  (1.9) 
 

1.9  
  Total Project Costs 15.2  13.9  

     Net Benefits (Losses) (13.7) 29.7  43.4  (13.7) 
   Benefits (Losses)       (13.7) 1.1  0.2  42.1  

Source:  Asian Development Bank estimates. 
 

28. The computed poverty impact ratio for this subproject is 30% (Table 5).  
 

Table 5: Poverty Impact 
  Government /       

Particulars Economy Labor Community Total 

Benefits (Losses) ($ million) 1.13  0.24  42.06  43.43  
Financial Return to Government ($ million) (13.72) 

  
(13.72) 

Total Benefits (Losses) ($ million) (12.58) 0.24  42.06  29.71  
Proportion of Poor (%) 0.30  0.67  0.30  

 Benefits to Poor ($ million) (3.73) 0.16  12.48  8.90  
Poverty Impact Ratio (%)       30.0 

Source:  Asian Development Bank estimates. 
 

J. Conclusion 
 
29. The proposed irrigation systems in both Prek Chik and Taing Krasaing are expected to 
make important contributions to the local economy, increasing paddy production and household 
incomes significantly. The schemes are economically viable. They will also play a role in the 
commercialization of rice production. All of the expected incremental paddy rice production of 
19,508 t/year in Prek Chik and 52,166 t/year in Taing Krasaing will certainly be marketed, given 
the local population already has more than enough for its own consumption. Similarly, crop 
diversification for other crops such as cassava, corn, mung bean, pineapple, and watermelon 
has high potential and will provide good production value to the farmers.9   

                                                
9
  Detailed analysis supporting the economic and financial analysis is in Supplementary Document 17: Detailed 

Economic and Financial Analysis and associated Microsoft Excel models available upon request. 


