
Sustainable Hydropower Project (RRP UZB 50130-002) 

FINANCIAL ANALYSIS 
 
A. Introduction 
 
1. The financial analysis of the Sustainable Hydropower Project used 2018 constant prices 
and is based on the Financial Management and Analysis of Projects of the Asian Development 
Bank (ADB).1 Cost streams, such as capital investment and operation and maintenance (O&M), 
reflect the cost of delivering the estimated benefits (i.e., sales of power) by the project, based on 
a with-project and without-project scenario comparison. The analysis period extends more than 
35 years after project commissioning to match the expected project life. Sensitivity analysis 
examined the financial viability when costs increase and revenue decreases. 
 
B. Assumptions 
 
2. Project. The project, located in the south of Uzbekistan, is a cascade of three run-of-the 
river hydroelectric power stations with no reserve capacity on the Aksu River with total capacity 
of 25 megawatts (MW) as baseload power supply and annual energy output of 97.5 gigawatt-
hours through the national grid.2 The project also consists of (i) an associated 22-kilometer, 35–
110-kilovolt transmission line to export power generated from the cascade to Kashkadarya 
Province in Uzbekistan, and (ii) a capacity development program for Joint-Stock Company 
Uzbekhydroenergo. The project includes the installation of three mini hydropower plants with 1 
MW total capacity at an estimated investment of 1% of total project cost. 
 
3. The executing agency is Uzbekhydroenergo, a vertically integrated state-owned holding 
company responsible for the (i) management of hydropower plants (HPPs) and associated 
infrastructure, (ii) development and implementation of new hydropower projects, and (iii) dispatch 
and control of HPPs in Uzbekistan. Uzbekhydroenergo has 1,862 MW of available capacity across 
37 HPPs, which produced about 7,930 gigawatt-hours or about 18% of the country’s total 
consumption in 2017.3 All of Uzbekhydroenergo’s power generation plants are merged into 12 
unitary enterprises with limited management and financial authorities.4 The new project is 
incorporated as a unitary enterprise; Uzbekhydroenergo holds full control over the cascade of 
HPPs on the Aksu River and is financially responsible for project implementation. Therefore, this 
financial analysis was carried out from the perspective of Uzbekhydroenergo. 
 
4. The financial analysis covers the design, supply, installation, testing, and commissioning 
of the cascade of three run-of-the river power stations, the associated infrastructure, and the mini 
HPPs. As the project components of each power station are interrelated, costs and benefits were 
considered on a total project level. 
 
5. Revenue stream. Revenue will come from the sale of electricity generated from the 
project. Under an existing arrangement, Uzbekhydroenergo sells 100% of output to Uzbekenergo, 

                                                
1 ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2 The three run-of-the river hydroelectric power stations are the Rabat small hydropower plant (HPP) with 6 MW 

capacity, the Chappasuy small HPP with 8 MW, and the Tamshusu small HPP with 10 MW. 
3 Before 2017, Uzbekistan’s hydropower generation was owned partly by Uzbekenergo and the Ministry of Agriculture 

and Water Resources. In 2017, the government set up Uzbekhydroenergo by merging the HPPs under Uzbekenergo 
with the HPPs under the Ministry of Agriculture and Water Resources. 

4 A joint-stock company has property rights, and the decision-making authority belongs to stakeholders. A unitary 
enterprise does not have independent property rights, and Uzbekhydroenergo has authority over the entity’s business 
activities. Detailed analysis of the legal differences between a unitary enterprise and a joint-stock company is in 
Financial Management Assessment (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=50130-002-3
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a vertically integrated state-owned electricity utility (generation, transmission, and distribution) 
and the country’s single buyer of electricity.5 Uzbekenergo also controls the national dispatch 
center that determines the timing and quantity of electricity to be sold by each generation plant in 
the country, and the national distribution grid owned by Uzbekenergo will carry the generated 
power to serve domestic demand. The project’s supply output considers the cascade’s own 
consumption (0.1% of gross output). Full operation (i.e., full revenue generation) is expected from 
2024, following partial operation after a 48-month construction period. 
 
6. Under existing arrangements, the tariff for hydropower generation has a feed-in tariff 
equivalent to 85% of the retail tariff approved for Uzbekenergo, providing Uzbekhydroenergo with 
sufficient profit and liquidity for its investment commitment.6 At present, the unit sales price of 
power is derived from an estimated SUM238 per kilowatt-hour in 2018 constant prices ($0.029 
per kilowatt-hour at the average exchange rate of 2018).7 The government will be increasing 
electricity tariffs to achieve the cost recovery level as recommended in the Financial Recovery 
Plan prepared under ADB’s technical assistance program.8 As the plans and commitments of the 
government for implementing new cost recovery tariffs for Uzbekenergo are to be met, this 
analysis adopted conservative assumptions of real increases of 4.4% for 2020–2030 based on 
historical trends in tariff adjustments from 2010 to 2017.9 
 
7. Cost streams. The project financial capital costs include the estimated turnkey contract, 
consulting services and physical contingency, and taxes and duties. The financial internal rate of 
return analysis excluded price contingencies and financing charges by financiers. The capital 
outlay of the project extends over 5 years, including a 1-year retention period. The O&M cost is 
proportionate to the volume of power generation and includes (i) salaries of administrative 
managers and workers; (ii) equipment maintenance, including spare parts replacement; (iii) asset 
maintenance for the building and other assets; and (iv) scheduled major maintenance of the 
generation equipment. Taxes and duties considered are property tax (5% of total fixed assets), 
income tax (7% of net income), and infrastructure development tax (8% of net income). 
Depreciation is calculated using the straight-line method over 35 years after commissioning. 
 
C. Weighted Average Cost of Capital 
 
8. The project’s estimated weighted average cost of capital (WACC) in real terms is 1.5%. 
The ADB ordinary capital resources loan has a 6-month United States dollar-denominated London 
interbank offered rate (LIBOR) plus 50 basis points and a 25-year repayment period, including a 
5-year grace period. The cost of Uzbekhydroenergo's internally generated fund is estimated at 

                                                
5 In March 2019, Uzbekenergo was unbundled into generation, transmission, and distribution entities. The 

transmission company will be acting as a single power purchase market operator. 
6 Commercial and tariff arrangements are discussed in Financial Management Assessment (accessible from the list 

of linked documents in Appendix 2 of the report and recommendation of the President). 
7 In September 2017, the government unified all foreign exchange rates, which raised the United States dollar rate 

from SUM3,600 to SUM8,120 (on average). 
8 ADB. 2017. Report and Recommendation of the President to the Board of Directors: Proposed Loan and 

Administration of Technical Assistance Grant to the Republic of Uzbekistan for the Power Generation Efficiency 
Improvement Project. Manila. 

9 Estimated real tariff adjustments in 2007–2017 were 5.9% for electricity and 5.7% for fuel prices. The government 
adopted a new tariff methodology in April 2019. Based on this, ADB proposed a 3-year tariff increase cycle to 2028 
to ensure tariffs are increased gradually to full cost recovery level. The government is reviewing the level of tariff 
increase for July 2019, and envisaged the tariff increase level to be much higher than the ADB proposal. 
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17%, which is a typical proxy for long-term capital in the country.10 Table 1 summarizes the cost 
derivation of WACC. 
 

Table 1: Weighted Average Cost of Capital of the Project 
(%) 

 Financing Component  

 ADB Uzbekhydroenergo Government  

Description OCR Loan Equity Equity Total 

A. Weighting 79.8 12.3 7.5 100% 

B. Nominal cost 2.6 17.0 17.0  

C. Tax rate 16.3 0.0 0.0  

D. Tax adjusted nominal cost [B x (1 – C)] 2.1 17.0 17.0  

E. Inflation rate 1.6 11.0 11.0  

F. Real cost [(1 + D)]/(1 + E) – 1) 0.6 8.6 8.6  

G. Weighted cost (F x A) 0.5 1.1 0.6 1.5 

Weighted average cost of capital (real)    1.5 

ADB = Asian Development Bank, OCR = ordinary capital resources. 
Source: ADB estimates. 

 
D. Financial Internal Rate of Return 
 
9. The financial analysis indicates that the project can generate sufficient revenue to meet 
all costs—including O&M, depreciation, and debt servicing—while providing a financial internal 
rate of return of 2.7%, which is higher than the project WACC of 1.5%, supporting the viability of 
the project (Table 2). 
 

Table 2: Financial Internal Rate of Return Estimates  
(SUM billion) 

Year Capital Expenditure Operating Outflows Revenue Net Benefits 

2020 (94.08) – – (94.08) 

2021 (158.76) – – (158.76) 

2022 (188.16) – – (188.16) 

2023 (141.12) (2.30) 23.43 (119.99) 

2024 – (2.30) 27.57 25.27 

2025 – (8.90) 28.78 19.87 

2026 – (8.81) 30.04 21.24 

2027 – (8.71) 31.37 22.66 

2028 – (8.62) 32.75 24.13 

2029 – (13.53) 34.19 20.66 

2030 – (8.39) 34.19 25.80 

2031 – (8.25) 34.19 25.94 

2032 – (8.11) 34.19 26.08 

2033 – (7.97) 34.19 26.21 

2034 – (12.84) 34.19 21.35 

2035 – (7.70) 34.19 26.49 

2036 – (7.56) 34.19 26.63 

2037 – (7.42) 34.19 26.77 

2038 – (7.28) 34.19 26.90 

2039 – (12.15) 34.19 22.04 

                                                
10 World Bank, 2016, Project Appraisal Document for Modernization and Upgrade of Transmission Substations project, 

Washington D.C. This study estimated the cost of equity for Uzbekenergo at 16.96%. 



4 

Year Capital Expenditure Operating Outflows Revenue Net Benefits 

2040 – (7.01) 34.19 27.18 

2041 – (6.87) 34.19 27.32 

2042 – (6.73) 34.19 27.46 

2043 – (6.59) 34.19 27.59 

2044 – (11.46) 34.19 22.73 

2045 – (6.32) 34.19 27.87 

2046 – (6.18) 34.19 28.01 

2047 – (6.04) 34.19 28.15 

2048 – (5.90) 34.19 28.28 

2049 – (10.77) 34.19 23.42 

2050 – (5.63) 34.19 28.56 

2051 – (5.49) 34.19 28.70 

2052 – (5.35) 34.19 28.84 

2053 – (5.21) 34.19 28.97 

2054 – (10.08) 34.19 24.11 

2055 – (4.94) 34.19 29.25 

2056 – (4.80) 34.19 29.39 

2057 – (4.66) 34.19 29.53 

2058 – (4.52) 34.19 29.66 

2059 – (9.39) 34.19 24.80 

  Financial internal rate of return 2.7% 

 Financial net present value at the weighted average cost of capital SUM132.0 billion 

( ) = negative. 
Source: Asian Development Bank estimates. 

 
E. Sensitivity Analysis of the Base Case 
 
10. The sensitivity analysis examined the effect on financial viability and tariff rates of (i) a 
10% increase in capital investment costs, (ii) a 20% increase of in capital costs, (iii) a 20% 
decrease in revenue, and (iv) a 1-year delay in construction. The sensitivity analysis indicated 
that the project is most sensitive to revenue decrease and capital cost escalation (Table 3). 
 

Table 3: Sensitivity Analysis of the Project 
(%) 

Item Financial Internal Rate of Return 

Base case 2.7 

10% increase in capital cost 2.2 

20% increase in operation and maintenance 2.4 

20% decrease revenue 1.0 

1-year delay in construction 2.4 

Source: Asian Development Bank estimates. 

 


