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ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. The economic and financial analysis of the project Building Climate Resilience in the 
Pyanj River Basin was based on the Asian Development Bank (ADB) Guidelines for the 
Economic Analysis of Projects.1 The economic analysis comprises demand and benefit 
analyses, the identification of full project costs, a determination whether economic benefits 
exceed economic costs and calculation of the economic internal rate of return (EIRR) of the 
project and subprojects, an assessment of the project’s long-term sustainability, sensitivity and 
risk analyses, and an assessment of the unquantifiable effects of the project that may influence 
the investment decision. 
 
2. The proposed project is located along the Pyanj River in southern Tajikistan. The project 
has identified 22 infrastructure subprojects with physical and other adaptation measures in 59 
villages in 19 jamoats (subdistrict) in the Pyanj River Basin. The project has four components: (i) 
more resilient flood protection systems comprising rehabilitation of small scale flood 
management infrastructure, and capacity building of disaster management committees; (ii) more 
resilient irrigation systems comprising rehabilitation of small scale irrigation infrastructure, and 
capacity building of water user associations; (iii) more resilient drinking water supply systems 
comprising rehabilitation of drinking water supply infrastructure in highly vulnerable 
communities, and capacity development of water consumer groups; and (iii) a microfinance 
component to provide financial services to vulnerable groups, especially women, and promote 
climate resilience. The scope of the engineering work will include detailed engineering design, 
earthworks, reinforced concrete structures, drainage, river bank protection, replacement of 
pumping and electrical control equipment, construction of small reservoirs and related facilities. 
Sustainability of the improved infrastructure will be ensured through climate-resilient design, 
operation & maintenance, and community participation. The infrastructure will be climate-
proofed by incorporating information on current climate variability and future change (increase in 
temperature, droughts, floods and other climate hazards projected in the next 20-30 years) in 
the engineering design, operation and maintenance. Over 100,000 people in about 13,000 
households are expected to benefit directly from the proposed project. Some of these people 
will benefit from more than one subproject in different sectors. The project implementation 
period is 2013 to 2019. 
 
B. Economic Methodology 
 
3. Economic analysis adjusted financial costs to economic costs to exclude transfer 
payments such as taxes and duties, as well as to correct for market distortions related to 
imported items and unskilled labor. The present study adopted the following assumptions and 
conventions: 

(i) Revenue, benefit, and cost streams were expressed in real terms using constant 
2012 prices; 

(ii) The project implementation period is 6 years, but individual subprojects may take 
2–3 years to be completed; 

(iii) Economic values were estimated based on the domestic price numeraire. Final 
cost tables and reporting were done in US dollars by converting all the costing at 
the current exchange rate; 

                                                
1
 ADB. 1993. Guidelines for the Economic Analysis of Projects. Manila. 
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(iv) The base project costs were adjusted by applying the shadow exchange rate 
factor to the foreign exchange portion and the opportunity cost of surplus labor to 
unskilled labor. The shadow exchange rate factor was 1.11, which has been 
used in previous studies in Tajikistan. Similarly, the shadow wage rate factor for 
rural labor was 0.80, which reflects high unemployment; 

(v) Equipment costs were based on the cost of delivery to the project site. Taxes and 
import duties were not included in the base cost but were included in the financial 
costs to determine full subproject costs and the government’s cofinancing share; 

(vi) The cost of pumping water to farmland is directly proportional to the cost of 
electricity. The current financial price of electricity is TJS 0.012 per kilowatt-hour, 
but the economic price adopted for this project is the long-run marginal cost of 
electricity, which is TJS 0.063 per kilowatt-hour; 

(vii) Operation and maintenance (O&M) costs were assumed to be 2.5% of the 
investment costs for equipment and civil works for irrigation and flood protection 
subprojects, and 6% for water supply subprojects. This maintenance costing 
approach was assumed to provide for the sustainability of subproject 
infrastructure and services over the long run; 

(viii) Life spans were assumed to be 15 years for water supply subprojects, 25 years 
for irrigation subprojects, and 30 years for embankments. This is considered to 
be a reasonable life for the type of infrastructure proposed if there is adequate 
maintenance. No residual value at the end of the project life was considered; 

(ix) Population growth for the project area was assumed to be 1.7%, based on the 
current rate; 

(x) Domestic and non-traded goods were valued at their local market rates by using 
official sources, data from farms in each district, and market prices; 

(xi) Benefits from flood protection subprojects were based on the reduced risk of 
flooding and damage to crops, houses, roads, and other assets in the subproject 
area. Flood damage was determined by the severity and frequency of past floods 
in the project area; 

(xii) The real economic opportunity cost of capital employed in the analysis was 12% 
per annum, to represent the social opportunity cost of capital for Tajikistan in line 
with ADB practice; and 

(xiii) An exchange rate of $1=TJS4.8 was used, reflecting the rate in May 2013.  
 
C. Economic Analysis 
 
4. The proposed project is multifaceted, intended to establish the physical and 
socioeconomic conditions required to initiate sustainable, climate-proof development. The 
economic analysis was based on benefits from (i) improved flood embankments and bank 
protection works; (ii) agricultural production and employment opportunities; (iii) new or 
improved, sustainable drinking water supply; (iv) microfinance; and (v) capacity building.  
 
5. The project will bring social benefits, particularly for poorer beneficiaries, by reducing (i) 
losses of agricultural land, personal property, houses, livestock, and the consequent damage to 
family living conditions; (ii) income losses; (iii) the emergence of disease; (iv) agricultural yield 
losses; (v) the deterioration of drinking water quality, and (vi) outmigration rates. The project is 
likely to have a significant positive impact on agricultural productivity, soil and water resources, 
public health, and rural livelihoods. 
 
6. The base financial cost estimates are in Table 1. 
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Table 1: Base Financial Cost Estimates  
($) 

Item Local Cost Foreign Cost Total Cost 

Civil works 2,099,283 8,189,900   10,288,300   
Equipment 210 1,576,600   1,786,600   
Survey and Design 383,978 0 383,978 
Consulting Services 0 2,379,900 2,379,900 
Administration charges 0 353,400 353,400 
Incremental Staff 0 365,400 365,400 
Taxes and Duties 551,200 319,800 871,000 
Operation and Maintenance 140,900 109,700 250,600 
Microfinance Lending 282,300 2,874,000 3,156,600 
Physical contingencies 150,400   712,100   862,500 
Price contingencies 999,300 847,800 1,847,100 
Total 4,817,300   17,885,400   22,702,700   
Source: ADB estimates. 

 
7. The economic internal rate of return (EIRR) of the overall project, including infrastructure 
and microfinance, was estimated at 18%. The economic net present value at the discount rate 
of 12% was $7.8 million, as shown in Table 2, along with cost and benefit streams. 
 

Table 2: Economic Internal Rate of Return and Economic Net Present Value 

Year Total Costs ($) Total Benefits ($) Net Benefits ($) 

2014 3,540,988 15,630 -3,525,358 
2015 7,324,123 123,725 -7,200,397 
2016 8,700,981 200,989 -8,499,993 
2017 2,749,621 4,449,326 1,699,705 
2018 1,263,720 4,908,516 3,644,796 
2019 442,301 4,916,179 4,473,878 
2020 442,302 5,139,308 4,697,006 
2021 742,303 5,332,265 4,589,962 
2022 442,304 5,407,324 4,965,020 
2023 442,305 8,884,049 8,441,744 
2024 442,306 4,401,284 3,958,978 
2025 1,042,307 4,429,343 3,387,036 
2026 442,308 4,457,715 4,015,407 
2027 442,309 4,486,408 4,044,099 
2028 442,310 4,515,427 4,073,116 
2029 742,311 4,544,776 3,802,465 
2030 442,312 4,574,462 4,132,150 
2031 442,313 4,604,490 4,162,177 
2032 442,314 4,634,866 4,192,552 
2033 855,510 3,256,493 2,400,983 
2034 255,511 3,256,493 3,000,982 
2035 255,512 3,256,493 3,000,981 
2036 255,513 3,256,493 3,000,980 
2037 555,514 3,256,493 2,700,979 
2038 255,515 3,256,493 3,000,978 
2039 255,516 3,256,493 3,000,977 
2040 255,517 3,256,493 3,000,976 
2041 855,518 3,256,493 2,400,975 
2042 255,519 3,256,493 3,000,974 
2043 109,832 1,990,721 1,880,888 
2044 109,832 1,990,721 1,880,888 
2045 109,832 1,990,721 1,880,888 
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Year Total Costs ($) Total Benefits ($) Net Benefits ($) 

2046 109,832 1,990,721 1,880,888 
2047 109,832 1,990,721 1,880,888 
    
  EIRR 18.0% 
  ENPV $7,828,604 

( ) = negative. 
Source: ADB estimates. 

 
8. The EIRR of the infrastructure subprojects only was estimated at 19.3%, and their 
economic net present value (ENPV) at the discount rate of 12% was $7.7 million. The result of 
the sensitivity analysis as shown in Table 3. The EIRR and ENPV for each individual 
infrastructure subproject are reported in Table 4. 
 

Table 3: Sensitivity Analysis of Infrastructure Subprojects  

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

 
Table 4: Economic Internal Rate of Return and Economic Net Present Value of Infrastructure 

Subprojects 

Subprojects by Function EIRR (%) ENPV ($) 

Flood Protection   
Vishharv 14.3 51,359 
Trich 16.7 83,353 
Jerkala 49.5 1,480,205 
Yokhsuchion 25.0 574,650 
Tucyen 26.5 76,006 
Bunai  13.0 27,627 
Vahdat  17.5 243,686 
Tugay 48.8 2,635,128 
Javrez  16.8 320,586 
Sari Angur  15.6 333,692 
Irrigation   
Zong  12.5 39,013 
Tucyen  72.0 206,478 
Barushan  20.5 166,462 
Pyanj  21.2 795,650 
Drip irrigation 19.9 827,586 
Water Supply   
Dahana  22.5 352,923 
Ziraki  15.5 99,984 
Kommunism  14.5 112,393 
Kuldimon  14.8 120,683 
Toskala  24.1 285,626 
Tugarak  15.0 117,035 
Michurin 13.1 20,942 
EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: ADB estimates. 
 

Base case and sensitivity analysis EIRR (%) ENPV ($) 

Base case 19.3 7,749,676 
Capital cost increased by 10% 17.4 6,141,588 
Benefits reduced by 10% 16.4 4,784,029 
Capital costs increased by 10% and benefits reduced by 10% 14.7 3,176,173 
Delay in benefits for 2 years 13.7 2,238,582 
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9. Table 5 shows the results of the sensitivity analysis of the microfinance component. 
 

Table 5: Microfinance Component 

Item EIRR (%) ENPV ($) 

Base case 13.5 338,525 
Capital cost increased by 10% 12.7 172,207 
Benefits reduced by 10% 11.9 (15,883) 
Capital costs increased by 10% and benefits reduced by 10% 11.2 (182,200) 
Delay in benefits for 2 years 11.3 (182,631) 
( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: ADB estimates. 

 
10. The EIRR of the microfinance component is above 12%. Sensitivity analysis shows that 
cost overrun combined with a fall in benefits would reduce the economic value of this 
component. Delays in project implementation and consequent delays in achieving benefits 
would also threaten economic viability. However, considering that the benefits and costs were 
estimated in a conservative way, economic viability is still likely.  
 
11. O&M are critical to project sustainability. O&M costs were assumed to be 2.5% of the 
equipment and civil works investment costs for irrigation and flood protection subprojects, and 
6% for water supply subprojects, based on similar infrastructure projects and discussions with 
technical experts. The government is expected to meet the O&M requirements of the flood 
protection infrastructure, as indicated in the grant agreement. Khochagii Manziliyu Kommunali 
(KMK), the state unitary enterprise for housing and communal services, is required to meet the 
O&M requirements of the water supply facilities, as covenanted in the project agreement. In 
addition, the project has a number of measures to further strengthen its sustainability. 
 
12. To ensure the financial sustainability of flood projection and irrigation infrastructure, the 
project includes the following measures: (i) the replacement of existing Ministry of Land 
Reclamation and Water Resources stock of fully depreciated and inefficient machinery 
(bulldozers, excavators, cranes, and trucks) for desilting drainage channels and repair works of 
irrigation canals and flood embankments; (ii) an O&M budget for heavy machinery to be 
gradually phased out from under ADB support and supported by the government budget; (iii) 
building the capacity of disaster risk management committees and water user associations to 
facilitate communities’ direct participation in flood risk management and the O&M of irrigation 
infrastructure in secondary systems and on farms; (iv) advice on irrigation water management 
and climate resilient agricultural practices provided to farmers to increase farm incomes and 
consequently increase the affordability to farmers of the recovery of O&M costs; and (v) a strong 
commitment from the government to provide sufficient budget for the O&M of facilities and fuel, 
lubricant, and spare parts for machinery, as detailed in the grant agreement. 
 
13. To ensure the financial sustainability of the water supply facilities, the project will (i) 
establish a sustainable structure for cost recovery and fees after completion based on an 
estimate of the O&M cost and affordability to the community, (ii) build the capacity of water 
consumer groups and local KMK units on the O&M of the schemes, and (iii) receive 
commitments from KMK units on O&M as covenanted in the project agreement.  
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D. Financial Analysis of Water Supply Facilities 
 
14. To ensure sustainability, a monthly tariff based on the full recovery of O&M costs will be 
established, which is assumed to be 6% of the capital cost for the water supply subprojects 
based on similar experience elsewhere and discussions with technical experts. This cost may 
also be estimated for each household based on the number of people in the household and the 
average cost of providing a given volume of water (Table 6). The monthly cost of water is below 
5% of the median income of vulnerable groups for all sample schemes in six communities. 
However, in Kommunism, in Pyanj District, it would be 24% of monthly household income. 
Supplying these villages with potable water unavoidably requires pumping, which increases 
operation costs significantly compared with the other schemes.  
 
15. The village of Kommunism is unique in that villagers pay to have water delivered in 
trucks or take their own cars down the hill to collect it. The actual marginal cost that people 
currently pay is very high. The distance to water is about 3 kilometers, and they are paying 
TJS50 per cubic meter for delivery by truck or car. The cost of the new scheme is high but 
justified on the grounds that people pay a very high price now. The economic value of water to 
the villagers is very high. 
 

Table 6: Estimated Monthly Cost of Drinking Water 

District  
Household 

Size 

Monthly Household 
Consumption with the 

Project (m
3
) 

Cost of Supply 
(TJS/m

3
) 

Monthly Cost of 
Supply per 

Household (TJS) 

Ziraki  9.0  16.3  0.73  11.89  
Dahana 8.6 15.4 0.49 7.56 
Kommunism 9.3 16.8 4.28 71.90 
Kuldimon 5.9 10.6 1.36 14.40 
Toskala 9.7 17.4 0.75 13.05 
Tugarak 8.6  15.5  0.89  13.75  
Michurin 9.1  16.4  0.99  16.22  

m
3
 = cubic meter, TJS = somoni. 

Source: ADB estimates. 

 

16. Table 6 shows the cost of providing water at an assumed service level of 60 liters per 
person per day, which is the accepted figure for use in rural Tajik communities. It is calculated 
by dividing the annual cost of system operation by the volume produced at the stated level of 
service, and then expressed by household cost by dividing by the given household sizes. 
 
17. Using the poverty and social assessment survey carried out during project preparation, a 
profile was obtained of each community household income. The affordability of water supply 
systems was estimated as a percentage of income of vulnerable groups. The result is shown in 
Table 7. 
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Table 7: Affordability of Water Supply Systems as a Percentage of Income of Vulnerable Groups 

District  

Mean Annual 
Household 

Income (TJS) 

Median Annual 
Household Income 

(TJS) 

Median Household 
Monthly Income 

(TJS) 

Water Cost as % 
of Monthly 

Income 

Ziraki  6,466  6,000  500  2.4 
Dahana 6,466 6,000 500 1.5 
Kommunism 7,440 3,600 300 24.0 
Kuldimon 7,440 3,600 300 4.8 
Toskala 9,482 8,400 700 1.9 
Tugarak 9,482  8,400  700  2.0 
Michurin 9,482  8,400  700  2.3 

TJS = somoni. 
Note: Income is in cash and in kind. 
Source: ADB estimates. 

 
18. The current tariff for water supply is TJS0.4 per person per month, which is well under 
what would be required for reasonable cost recovery. This is the figure set for rural areas of 
Tajikistan and was obtained from the Anti Monopoly Agency. It is not being applied in the project 
areas as, hitherto, KMK has not been responsible for water supply and in most cases there is no 
functioning system. The tariff needs to be between TJS0.89/person/month in Dahana and 
TJS7.8/person/month in Kommunism to recover costs.  
 
19. Although the marginal cost of water is different in each network, a water utility would 
charge customers across its supply area one of a number of uniform tariffs—for domestic, 
commercial, or industrial consumers—such that those living in areas requiring high pumping 
costs are partly cross-subsidized by those living in areas where the marginal cost of water is 
lower. 
 
20. Each of the communities was assessed during the socioeconomic baseline survey, 
using a 5% sample of households, for their willingness to pay for potable water. Table 8 shows 
that the willingness to pay figures are all considerably higher than the recovery cost. 
 

 Table 8: Cost versus Willingness to Pay (WTP) 

District  Cost (TJS/m
3
) WTP Average (TJS/m3) 

Ziraki  0.73 3.69 
Dahana 0.49 3.33 
Kommunism 4.28 18.53 
Kuldimon 1.36 4.96 
Toskala 0.75 6.00 
Tugarak 0.89 4.80 
Michurin 0.99 4.02 
m

3
 = cubic meter, TJS = somoni. 

Source: ADB estimates. 

 

21. It will be necessary for rural drinking water tariffs to increase over time to achieve cost 
recovery across the whole network. Willingness to pay indicates that this will be acceptable to 
the participating communities, but only if acceptable service is maintained to justify the 
increases.  
 
22. The project addresses this risk by (i) establishing and supporting community water 
consumer groups; (ii) training local units of agencies responsible for water supply on the O&M of 
the schemes; (iii) establishing a fee structure for full cost recovery after completion based an 
estimate of the O&M cost and affordability to the community; and (iv) demanding strong 
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commitment from the KMK to maintain the facilities fully operational, as covenanted in the 
project agreement.  
 
23. Under the recently completed ADB-financed Irrigation Rehabilitation Project, water 
supply committees were established, the necessary works were constructed in timely manner, 
and a fee structure for cost recovery was established based on an estimate of the O&M cost 
and affordability to the community. Although the fee structure differs in target communities in 
each district, a high rate of water service fee collection, at 95%, was achieved in a target 
community in Pyanj District paying TJS3 per person per month.2 

                                                
2
  ADB. 2011. Completion Report: Irrigation Rehabilitation Project in Tajikistan. Manila. 


