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ECONOMIC AND FINANCIAL ANALYSIS 
 

A. Introduction 
 
1. The project will finance the upgrading and rehabilitation of the Chubek Irrigation System 
(CIS) with the following project outputs: (i) water resources in the Pyanj River Basin better 
managed; (ii) CIS water resources management infrastructure modernized and climate-proofed; 
and (iii) farm management capacity and water use skill improved. A component of output 2 in the 
original project was the installation of a sediment excluding basin (SEB). The SEB is expected to 
cost more than the appraisal estimate and will require additional financing and a 2-year extension 
of the project implementation period from 31 December 2021 to 31 December 2023. The 
economic and financial analysis of the project has been updated to incorporate additional project 
costs; the extended project implementation period; and updated information on the benefits, costs, 
and financial sustainability of the project. The updated economic and financial analysis (i) is 
undertaken in 2019 prices; (ii) utilizes the latest World Bank prices for traded commodities; and 
(iii) corrects for errors made in the analysis undertaken at appraisal. The new economic and 
financial analysis is for the overall project, including the original project, the first additional 
financing, and this second additional financing for the larger and costlier SEB. 
 
B. Macroeconomic Context 
 
2. The gross domestic product (GDP) of Tajikistan in 2019 prices was TJS77.3 billion. GDP 
grew 6.0%–7.5% annually during 2014–2019. However, measured in United States dollars, GDP 
per capita declined from $918 in 2015 to $852 in 2019 because of the devaluation of the somoni. 
In 2015, the average exchange rate was $1=TJS6.7; by 2019, the average value of the somoni 
had declined to $1=TJS9.4. During 2015–2019, inflation, as measured by the consumer price 
index, increased at an average of 6.5% per year.1 

 
3. The project area is characterized by productive, fertile soil; gravity and pumped irrigation; 
and a climate that is conducive to producing many types of crops. To increase agricultural 
production and improve socioeconomic conditions, the irrigation potential of the project area 
needs to be fulfilled through the rehabilitation, improvement, modernization, and/or provision of 
irrigation and drainage systems and other physical and non-physical facilities. 
 
4. The target command area is largely cultivated with low-yield traditional crops, while some 
areas are rain-fed. At appraisal, it was expected that project interventions would increase the 
dependability of the irrigation water supply and increase the irrigated area, allowing for increased 
cropping intensity, higher crop yields, and, ultimately, expanded agricultural production. It was 
also expected that the project would reduce the cost of removing sediment from the 
irrigation system in the project area. 
 
C. Major Assumptions 

 
5. General assumptions. The economic and financial reanalysis incorporates the following 
assumptions, which for the most part were also adopted in the appraisal analysis: (i) the project 
has two interdependent components—pump irrigation and gravity irrigation; (ii) the financial and 
economic analysis compares two scenarios—a “with-project” scenario and a “without-project” 
scenario; (iii) yields are assumed to increase by 20.00% for all crops from year 3 to year 12 in the 

 
1 Country Economic Indicators (accessible from the list of linked documents in Appendix 2 of the report and 

recommendation of the President) 

http://www.adb.org/Documents/RRPs/?id=47181-004-2
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with-project scenario, while in the without-project scenario yields are assumed to be unchanged; 
(iv) the project economic life is assumed to be 30 years, as was assumed at appraisal; (v) the 
analysis is carried out in 2019 prices (whereas the appraisal analysis was undertaken in 2015 
prices, requiring adjustments of 28.27% for Tajikistan domestic inflation and 6.01% for 
international inflation where cost and benefit data from the appraisal analysis were used [Table 
1]); (vi) the mid-May 2019 exchange rate of $1=TJS9.4398 was used, compared with a 2015 
exchange rate of $1=TJS6.734 used at appraisal;2 and (vii) a discount rate of 12.00% was used 
as the opportunity cost of capital, which was the same as that used at appraisal; however, in 
addition in sensitivity testing a lower rate of 9.00% was used in the revised economic analysis 
because the 2017 Asian Development Bank (ADB) guidelines set a lower threshold rate for 
additional financing.3 Assumption 3 differs slightly from the appraisal analysis. For the appraisal 
analysis, yield increases in the “with project scenario” were assumed to increase by the same 
20.00%, but from year 1 to year 10 (i.e., the reanalysis assumes a 2-year delay in the delivery of 
project benefits, consistent with the 2-year extension of the project implementation period). 
  

Table 1. Exchange Rates, Inflation Rates, and International Commodity Prices 
     2015 2016 2017 2018 2019    

 
Exchange Rate (TJS per $1)  6.2 7.8 8.6 9.2 9.4 
Tajikistan Inflation   5.1% 6.1% 6.7% 5.4% 7.5%  
International Inflation (MUV index)a 97.9 94.9 97.3 101.9 103.9  
          Av. 2015–2019 

(2019 Prices) 
International Product Prices (2010 Real, $/ton)        

Wheat    209 177 179 206 204  203 
 Cotton    1,590 1,740 1,890 1,980 1,810  1,870 
 Maize    173 169 159 161 162  171 
 Rice    394 421 410 413 395  422 
 Urea    284 206 220 245 241  249 
 DAP    426 336 332 386 356  382 
 Potassium Chloride  303 277 224 212 231  259  

Av. = average, MUV = manufacture unit value. 
a 2010 = 100. 
Sources: ADB. 2019. Asian Development Bank Economic Outlook 2019. Manila; World Bank. 2019. Commodity 
Markets Outlook 2019. New York; and World Bank. 2019. Commodity Price Data (The Pink Sheet). New York. 

   
6. Project investment assumptions. Project capital costs include civil works, mechanical 
equipment, surveys, study and design, training and workshops, and consulting services. Other 
components of project investment costs are salaries of project management office and project 
implementation office staff, office accommodation, equipment operation and maintenance (O&M), 
and vehicles for O&M activities. The investment costs were assumed to be incurred over a 7-year 
period (2017–2023). At appraisal, the investment costs were assumed to be incurred over only a 
5-year period (2017–2021). The additional 2 years are to accommodate the construction of the 
larger SEB. Finally, replacement costs have been added for major repair and maintenance in 
years 12 and 22 at the rate of 5.0% of the capital costs—the same rate used at appraisal, except 
that the replacement costs at appraisal were assumed to be in years 10 and 20.  
 
7. Operation and maintenance cost assumptions. The assumed recurrent costs are $73.8 
per hectare (ha) for the pump component and $25.7 per ha for the gravity component (the same 
as at appraisal, but adjusted to 2019 prices). However, with the project there are incremental 

 
2 During the ADB project review mission of the original project to Tajikistan on 17–28 May 2019. The average rate for 

2019 was $1=TJS9.4 (footnote 1).  
3 ADB. 2017.Guidelines for the Economic Analysis of Projects. Manila. 
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recurrent costs of $1.7/ha to account for the higher O&M costs associated with the more 
expensive SEB now included in the revised project. 4 Without the project and the new SEB, the 
costs of sediment removal by farmers and water users associations are assumed to average 
$34.75/ha, declining to $4.00/ha with the project and the new SEB—these figures are those 
estimated in para. 12 of the appraisal economic and financial analysis, adjusted to 2019 prices. 
Therefore, overall recurrent costs decline for the project as a whole. The materials component of 
the O&M costs is assumed to be 60.0%, while that of labor is assumed to be 40.0% (the same as 
at appraisal). Annual O&M costs per ha in the revised analysis were assumed to be constant over 
time, including an allowance for periodic replacement costs, in both the with and without project 
scenarios.5 
 
8. The cost and benefit analysis concludes that without the project, the government would 
presumably continue to pay the salaries of Agency for Land Reclamation and Irrigation (ALRI) 
staff. Also, funds received by the ALRI from the irrigation system fee (ISF) will finance other O&M 
costs (e.g., electricity for pumping). Rationalizing O&M costs is critical to guiding the level of 
annual, periodic, and emergency maintenance costs required.  
 
9. With the project, the 2015 technical assistance (TA) consultants’ data indicate that for 
long-term sustainability, the new system will require an ISF 15.7% above the 2020 ISF—i.e., the 
ISF must be raised from TJS0.04 per cubic meter (m3) to TJS0.046 per m3. In addition, the 
government is to provide total funding (inclusive of ALRI salaries) of $389,452 x 1.157 = $450,596 
or TJS4.25 million.6 The ISF and the government funding (in somoni) will need to be adjusted up 
every year in line with inflation in Tajikistan, since these amounts are in constant 2019 prices. 
This level of government funding and the increased ISF will need to be in place once the additional 
financing becomes operational. This will ensure that the project and system are sustainable over 
the long term. 
 
10. It is important to note that the government increased the ISF collection rate from 62.6% in 
2015 to 88.7% in 2019 and increased water tariffs. Although positive steps, these remain 
insufficient to ensure the financial sustainability of the project unless additional budget is allocated 
to  ALRI for the irrigation system’s O&M. The project’s financial sustainability is further jeopardized 
by Tajikistan’s overall high debt distress and the impact of the coronavirus disease (COVID-19) 
on the availability of budget funds. The government will need to substantially increase annual 
O&M allocations by increasing the ISF and introducing rigorous and continuous annual tariff- and 
ISF-adjustment mechanisms.  
 
11. Net benefit assumptions. The main quantified benefits of the project are increased net 
additional agricultural returns, and reduced O&M costs because of the investment in the larger 
SEB. Net agricultural returns have been calculated using the same crop budgets identified at 
appraisal for the following crops: wheat, rain-fed wheat, cotton, rice, maize, melon, pulses, fodder, 
barley, vegetables, oilseeds, alfalfa, and orchards. However, 2019 prices were used for crop 

 
4 At appraisal, sediment handling O&M costs were estimated at $1.8/ha (Table 57 of Preliminary Asset Management 

and Operation and Management Plan of Chubek Irrigation Scheme. Note that this report’s data is in 2014 prices and 
that international inflation from 2014 to 2019 fell by 4%. The O&M costs initially estimated in 2014 prices were $25/ha 
for the gravity component and $75/ha for the pump component). With the increased size and capital cost of the SEB 
and related facilities, these costs have been increased by a factor of 2 (on the basis of information provided by ADB’s 
engineering consultant during the field visit in May, 2019) and adjusted to 2019 prices.      

5 This is a conservative assumption in that it is reasonable to expect O&M costs without the project to increase over 
time as pumping equipment and other facilities deteriorate and therefore are less efficient to operate and maintain. 

6 To cover the 15.7% increase, the 2015 TA consultants estimated would be required. 
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outputs and inputs.7 The cropping patterns with and without the project for each of the gravity and 
pump system areas identified at appraisal were again used. With the project under the gravity 
system, the cropping intensity is assumed to increase over 10 years (2019–2028) from 125% to 
175%; while under the pump system, it increases from 124% to 175%. Without the project, the 
cropping intensity is assumed to remain unchanged throughout the analysis period—125% under 
the gravity system and 124% under the pump system.8 As at appraisal, an increase in crop yields 
of 20% is assumed to occur over the same 10-year period. Later in this analysis, consideration is 
given to the impact on results of varying these assumptions about cropping intensity and 
yield increase.  

 
12. Assumptions used in converting financial values into economic values. As at 
appraisal, (i) world prices were used as the numeraire; (ii) import and export parity prices have 
been derived for traded commodities (wheat, cotton, maize, rice, and fertilizers)—see Table 1 for 
the traded commodity world prices, which were subsequently converted to farm-gate prices using 
data from the appraisal  economic and financial analysis updated to 2019 prices; (iii) a standard 
conversion factor of 0.91 was used to convert financial prices to economic prices for non-tradable 
goods; and (iv) a shadow wage rate factor of 0.83 was used for unskilled labor. 
 
D. Project Costs 

 
1. Capital Costs 

 
13. Total project financial costs have been estimated at $48.66 million (TJS459.7 million),9 
including the $2.98 million Japan Fund for Poverty Reduction TA. This includes physical 
contingencies of $1.8 million, price contingencies of $1.5 million, and interest during construction 
of $0.70 million for the proposed ADB Special Funds resources (Asian Development Fund loan) 
of $19.15 million. Duties and taxes were estimated at $5.18 million. For the economic analysis, 
all costs were converted into their respective economic values. In economic prices, the 
recalculated total capital cost is $39.0 million (TJS368.2 million) compared with $26.5 million 
(TJS178.5 million) at appraisal. The phasing of project economic costs is shown in Table 2. 
 

Table 2. Phasing of Project Economic Costs 

Year Percentage (%) 
Total  

(TJS million, 2019 prices) 

1 3.78 15.77 
2 5.71 22.60 
3 6.81 25.07 
4 12.30 45.27 
5 28.18 103.77 
6 32.10 118.20 
7 11.11 40.92 

Total 100.00 368.17 

Source: Asian Development Bank estimates. 

 
 
 

 
7 Generally, prices were increased in line with inflation (28.3% from 2015 to 2019). This was consistent with the view 

of the project implementation consultants for output 3 that agricultural product prices and input costs had increased 
20%–30% on average from 2015 to 2019. However, fertilizer and agricultural chemical prices were increased by 
45%, tractor hire was increased by 40%, and labor costs were increased from TJS9/day to TJS45/day, again on the 
advice of the project implementation consultants for output 3. 

8 Assumes double cropping for orchards and alfalfa as assumed at appraisal. 
9 Compared with $33.7 million (TJS226.9 million) at appraisal. 
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2. Operation and Maintenance Costs 
 
14. With the project, the total O&M costs for the gravity and pump irrigation components 
increase from $2.9 million (TJS27.6 million) per year10 in year 1 to $3.4 million (TJS32.11 million) 
in year 6 as the area of irrigated land increases. However, from year 8, when the SEB is 
operational, O&M costs fall to $2.0 million (TJS18.43 million) per annum. Without the project, 
O&M costs remain at $2.9 million (TJS27.6 million) per annum throughout the analysis period. As 
a result, once the SEB is operational, there are O&M cost savings of $1.0 million (TJS9.22 million) 
per annum.11 
 
E.  Project Benefits 
 
15. Agricultural benefits. The project’s agricultural benefits arise from higher cropping 
intensities, increased irrigated area, and higher crop yields. 
 
16. The benefits represent gains from maximizing the potential command area of the CIS, 
which is 50,163 ha. As of June 2020, the system is only serving 43,210 ha. In addition to the CIS 
command area, the project covers 6,953 ha of rain-fed area, of which 2,381 ha also fall under 
command of the pump irrigation component (Table 3). 
 

Table 3. Estimated Area Benefitted under the Project  
(ha) 

Source of 
Water 

Existing Situation With-Project 

Total 
Command 

Area 

Irrigated 
Area 

Rain-fed 
Area 

Modernization of 
Irrigated area 

Extension 
of Irrigation 
to Rain-Fed 

Area 

Total Area 
Proposed for 
Improvement 

Pump 14,344  11,963  2,381  6,924  1,378  8,302  

Gravity 35,819  31,247  4,572  31,247  4,572  35,819  

Total 50,163  43,210  6,953  38,171  5,950  44,121  

ha = hectare. 
Source: ADB. 2015. Water Resources Management in Pyanj River Basin. Consultant’s report. Manila (TA 8647-TAJ). 

 
17. The key assumptions about the recalculation of agricultural benefits with respect to 
cropping intensities, crop yields, and gross margins are set out in para. 12. The incremental 
agricultural net benefits gradually increase from year 3 (2019) to reach $12.7 million 
(TJS120.22 million)12 in year 12 (2028). 
 
18. Operation and maintenance cost savings. Although the increased area irrigated leads 
to increases in O&M costs for the pump and gravity irrigation systems, these will eventually be 
more than offset by sediment extraction cost savings from the irrigation system’s largest SEB  
(para. 7). 
 
19. Unquantified benefits. The project—through its first additional financing component to 
expand the scope of output 1 of the original project to include capacity building and institutional 
development of the State Agency for Hydrometeorology of Tajikistan (Hydromet)—will lead to 
improved weather and flood information delivery and forecasting by Hydromet. This will support 
more efficient water resources management within the Pyanj River Basin and reduce disaster 

 
10 In economic price terms. 
11 In financial price terms. This converts to $0.9 million (TJS8.08 million) in economic price terms. 
12 In economic price terms. 
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impacts for settlements, water resources infrastructure, and irrigation infrastructure. The project 
will also ease women’s water-fetching chores as it will install 12 water points for household use 
along the main canal and three in each target inter-farm canal.13 Reduced flooding and additional 
sources for household water supply have not been included in the quantitative economic analysis, 
and to this extent the quantitative economic analysis results are conservative. 
 
F.  Economic Analysis Results 
 
20. The economic internal rate of return (EIRR) for the project has been recalculated for the 
overall project (i.e., including both additional financing components). The recalculated EIRR is 
22.7% and the economic net present value (NPV) is $25.4 million (TJS239.94 million) at a 
discount rate of 12.0% (Table 4).14 Therefore, the project remains economically viable. At original 
project appraisal, using a similar discount rate, the EIRR was estimated at 16.3% and the 
economic NPV was $15.7 million (TJS105.7 million).15  The higher EIRR and NPV, despite the 
additional costs for the larger SEB, are largely the result of adjusting the calculation of agricultural 
production without the project, which was overestimated at appraisal.16 
 

Table 4. Base Case Cash Flows of Costs and Benefits—Economic Analysis  
(TJS million, 2019 prices) 

Year Capital Cost 
Agricultural 

Benefits 
O&M Cost Savings 

Net Economic 
Benefits 

1 15.77   (15.77) 

2 22.60   (22.60) 

3 25.07 1.03 (1.17) (25.21) 

4 45.27 3.19 (2.34) (44.42) 

5 103.77 5.36 (3.52) (101.93) 

6 118.20 29.22 (3.91) (92.88) 

7 40.92 63.61 (3.52) 29.90 

8  83.97 8.08 92.04 

9  93.26 8.08 101.33 

10  102.59 8.08 110.67 

11  111.47 8.08 119.54 

12 18.58 120.22 8.08 109.71 

13-30 a 120.22 8.08 128.29 

   EIRR 22.7% 

   NPV (12%, 
discount rate) 

239.9 

( ) = negative, EIRR = economic internal rate of return, NPV = net present value, O&M = operation and 
maintenance. 
a TJS19.65 million replacement investment in year 22 also. 
Source: May 2019 ADB mission estimates based on updating of appraisal data and assumptions and 
incorporating additional project costs and extending the project implementation period by 2 years.  

 
21. Based on the sensitivity analysis, the project viability is observed to be most sensitive to 
benefits being delayed by 2 years, which causes the EIRR to fall to 17.4%.The results of the 
economic analysis and sensitivity testing are summarized as follows: 

 
13 ADB. 2016. Report and Recommendation of the President to the Board of Directors: Proposed Loan, Grant, and 

Administration of Grant and Technical Assistance Grant to the Republic of Tajikistan for Water Resources 
Management in the Pyanj River Basin Project. Manila. 

14 At a discount rate of 9% the NPV is $45.7 million (TJS431.8 million) and the EIRR is 22.7%.  
15 In 2015 prices and using a 12.0% discount rate. 
16 The EIRR for the project at appraisal would have been 28.4% if agricultural production without the project had been 

correctly calculated. There were also other adjustments that needed to be made to the appraisal economic analysis 
model. The most significant of these was to include returns for some new crops (potatoes, carrots, onions, fodder 
maize, soya beans and alfalfa) in the with-project scenario that were omitted from the appraisal analysis.  
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Table 5. Results of sensitivity testing 
EIRR  NPV  

  Base Case   22.7%  $25.3 million (TJS239.4 million) 
  Discount rate of 9%  22.7%  $45.7 million (TJS431.8 million) 
  Capital costs +10%  21.0%  $23.0 million (TJS217.2 million) 
  O&M costs +10%   22.8%  $25.9 million (TJS244.9 million) 

Benefits -10%   20.9%  $20.5 million (TJS193.3 million) 
Benefits delayed 2 years  17.4%  $14.7 million (TJS138.6 million) 

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 

 
22. An increase in O&M costs by 10.0% leads to a slight increase in the NPV17 because O&M 
costs are dominated by the sediment removal costs without the project. Increasing these and the 
other O&M costs means the O&M cost savings with the project increase. Holding sediment 
removal costs without the project constant, while raising other O&M costs, reduces the EIRR 
slightly to 22.6% and the NPV to $25.20 million (TJS238.3 million). However, the economic 
analysis results are not particularly sensitive to the assumptions about future O&M costs. 
 
G. Financial and Poverty Reduction Impacts 
 
23. By year 13 (2028), the project will result in an increase in net farm incomes from increased 
agricultural production of $207/ha (TJS1,952/ha) per annum excluding returns to labor. Including 
returns to labor (both farmers’ own and hired labor) gives increased incomes in the project area 
of $291/ha (TJS2,743/ha) per annum. With an average farm size of 0.5 ha in the command 
area,18a farm household is expected to get an increase in income of $146/ha (TJS1,372/ha) per 
annum including returns to labor and assuming only household family labor is used. Farmers will 
also benefit from reduced costs and reduced time involved in sediment removal from on-farm 
canals (although the ALRI incurs most of these costs off-farm).19 They will also benefit from the 
unquantified benefits of the project—reduced flooding and better access to household water 
supplies (para. 19). 
 
24. The financial sustainability of the project will remain a challenge. Financial analysis 
demonstrated that the government increased the tariff collection rate from 70.0% in 2015 to 88.7% 
in 2019 and increased water tariffs as well. However, these remain insufficient to financially 
sustain the project. Tajikistan’s high debt distress situation and the impact of COVID-19 on budget 
availability and priority allocations exacerbate the situation. The government will need to 
substantially increase annual O&M allocations by increasing the ISF and introducing proper and 
continuous annual tariff and ISF adjustment mechanisms.  

 
25. ADB will continue to work with the government by providing capacity building and grant 
resources to address systemic public financial management issues. ALRI needs to improve its 
asset management and O&M plans and comprehensively review its approach to computing and 
allocating the annual O&M budget. The project covenant will be strengthened to address the 
project’s financial sustainability.20 ALRI will develop a plan for O&M budget needs within 1 year 

 
17 The EIRR does not change because of rounding. 
18 Footnote 13, Detailed Economic and Financial Analysis (accessible from the list of linked documents in Appendix 2). 
19 Footnote 13, Preliminary Asset Management and Operation Plan of CIS (accessible from the list of linked documents 

in Appendix 2). The project implementation consultants for output 3 estimated that only 5% of sediment removal 
costs were incurred directly by the farmers for the removal of sediment from on-farm canals. The TA consultants 
indicated that 10% of sediment settles in fields and 90% settles in the canal system. 

20 ADB. 2016. Report and Recommendation of the President to the Board of Directors: Proposed Loan, Grant, and 
Administration of Grant and Technical Assistance Grant to the Republic of Tajikistan for the Water Resources 
Management in Pyanj River Basin Project. Financing Agreement, Schedule 5, para. 13 (accessible from the list of 
linked documents in Appendix 2). Manila. 
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of the additional financing becoming effective. ADB will access the grant allocations from the 12th 
replenishment of the Asian Development Fund (ADF 13)to improve debt management and O&M 
budget management for irrigation and water resources infrastructure. 
 
H.  Additional Sensitivity Testing 
 
26. The 22.7% EIRR is very high. It is principally driven by two key assumptions: (i) a 40.0% 
increase in cropping intensities across both the gravity and pump system cultivated areas over 
10 years; and (ii) a 20.0% increase in crop yields across both the gravity and pump cultivated 
areas over 10 years.  
 
27. During the May 2019 review mission (footnote 2), it was not possible to reassess the 
reasonableness of the two key assumptions that had been adopted at appraisal driving the very 
high rate of return. However, additional sensitivity testing has been undertaken to gauge the 
impact on the EIRR of changes to either or both of these assumptions. If the cropping intensity of 
irrigated areas is assumed to increase by 20.0% instead of 40.0% over the 10 years, the base 
case EIRR declines from 22.7% to 16.3% (NPV=TJS90.0 million). If crop yields across the project 
area increase by 10.0% instead of 20.0% over the 10-year period, the base case EIRR declines 
from 22.7% to 17.0% (NPV=TJS93.7 million). If the cropping intensity rises by only 20.0% and 
crop yields rise by only 10.0%, then the base case EIRR declines from 22.7% to 10.9% (NPV= –
TJS18.4million). This provides some comfort in that even if the key assumptions made at 
appraisal about project-induced increases in cropping intensity and/or crop yields were over 
optimistic, adopting more conservative assumptions still leaves the project with a satisfactory rate 
of return compared with ADB’s 9.0% threshold rate for additional financing after including the 
additional costs associated with the larger SEB and related facilities.  
 


