
Namangan 500-Kilovolt Power Transmission Project (RRP UZB 46007-002) 

 

ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. The economic and financial analysis of the proposed project has been carried out in 
accordance with the Financial Management and Analysis of Projects1 and Guidelines for the 
Economic Analysis of Projects 2  of the Asian Development Bank (ADB). All economic and 
financial costs and benefits have been expressed in constant 2011 prices. Cost streams used to 
determine the financial internal rate of return (FIRR) and economic internal rate of return 
(EIRR)—capital investment and operation and maintenance (O&M)—reflect the cost of 
delivering the estimated benefits and have been projected for 25 years after project 
implementation.3  
 
B.  Regional Context 
 
2. The project is located within the Fergana Valley region of Uzbekistan. This region 
encompasses the three electricity distribution areas of Andijan, Fergana, and Namangan; and is 
predominately an agricultural area with some major industry, including car assembly. Based on 
data from the National Statistical Review,4 the three areas combined account for 28.5% of 
Uzbekistan’s total population (8.4 million of a total of 29.6 million). The region’s per capita power 
consumption in 2011 was 1,131 kilowatt-hours (kWh), which is about 15% lower than the 
national average. This partially reflects the frequent outages, as well as the agricultural-based 
nature of the regional economy.  
 
C. Methodology and Major Assumptions 
 

1. Project Components 
 

3. The economic and financial analysis covers the following project components:  
(i) 500 kilovolt (kV)/220 kV Namangan Substation, including rerouting of 220 kV Kuzyl–

Ravat–Sardor and Sardor–Crystal overhead transmission lines (OHLs) into 
Namangan Substation (total length of 32 kilometers); and 

(ii) 175 kilometers of 500 kV OHL from Novo Angren Thermal Power Plant to 
Namangan Substation, including reconstruction of outdoor switchgear 500 kV at the 
Novo Angren Thermal Power Plant. 

 
4. The costs and benefits accruing to the capacity building are not considered in this 
analysis. 
 

2. Overall Approach and Methodology 
 

5. The economic and financial analysis, including the determination of the EIRR and FIRR, 
is based on streams of benefits and costs resulting from the construction, installation, and 
operations of the above-mentioned project components over their economic lives. The benefits 

                                                
1
 ADB. 2005. Financial Management and Analysis of Projects. Manila. 

2
 ADB. 1993. Guidelines for the Economic Analysis of Projects. Manila. 

3
 The useful life of a substation is typically estimated at 25 years (with electronic components having a life of less 

than 15 years); for 200 kilovolt (kV) and 500 kV lines, a useful life of 40 years is a generally applied assumption. 
The use of an average economic life of 25 years reflects the mix of different components. 

4
 ZSTAT. 2012. Statistical Review of the Republic of Uzbekistan. Tashkent.  
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and costs and the EIRR and FIRR have been determined separately where project components 
provide different types of benefits. 
 
6. The potential project benefits for each component are projected over its economic life 
and presented in quantitative terms. In the economic and financial analysis, the economic and 
financial performance of the proposed project components are evaluated by comparing the with-  
and without-project scenarios, i.e., the economic value of, and financial revenue associated 
with, the supply of electricity that the components will provide compared with the existing 
patterns of energy use with existing equipment. 
 
7. The financial revenues, and therefore the computation of the FIRR, have been restricted 
to those accruing to Uzbekenergo and are compared with the weighted average cost of capital 
(WACC) of the project. The economic benefits of the project are calculated as those that accrue 
to Uzbekistan’s economy. The economic benefits are adjusted to reflect the true economic 
benefits/costs and inflows/outflows based on the ADB guidelines. 
 
D. Least-Cost Solution 
 
8. The project is designed as a least-cost solution to increase power supply security and 
reliability in the Fergana Valley through the diversification and expansion of energy supply 
routes. Because of the poorly designed power transmission grid and associated capacity 
constraints, it is currently impossible to meet power demand within the region, with the most 
basic N-1 reliability criteria not fully met. The outcomes are overload and voltage drops on the 
220 kV transmission system, a need to disconnect customers on a daily basis in the summer 
months to reduce the load by an average of 150 megawatts (MW), and an inability to undertake 
planned maintenance without disconnecting the customers.  
 
9. The project specifications have been designed to minimize economic costs. The 500 kV 
line route was chosen to take advantage of the lower costs of constructing the line within the 
existing 500 kV Novo–Angren line corridor. The use of this route avoids additional costs of 
constructing new lines in mountainous terrain and minimizes costs to the environment without 
altering the project benefits. Moreover, the prices used in estimating the costs of the various 
components reflect the outcome of recent competitive tender processes run by Uzbekenergo. 
 
10. The project will involve compensation costs to farmers for permanent land acquisition 
under the towers, temporary use of farmland for stringing the lines during construction, and for 
the loss of trees that will need to be cut. The cost of these activities is estimated at about 
$2.0 million, which is included as an additional cost in the base costs that comprise the 
construction costs of the 500 kV and 220 kV lines in the economic and financial analysis.  
 
11. No environment costs are expected under the project. 
 
E. Project Benefits 
 
12. The benefits of the substation construction, line rerouting, and construction of the new 
220 kV and 500 kV OHLs are complementary as all parts of the investment are designed to 
enhance the reliability of supply to customers, allow increased load to be met, and reduce 
transmission line losses. The increased security and reliability of supply, and the ability to meet 
new load, are incremental benefits, while the reduction in line losses is considered non-
incremental.  
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1. Incremental Benefit – Enhanced Reliability 
 

13. The proposed investment in the substation, line rerouting, and construction of the new 
lines will enhance the reliability of the transmission network and thereby reduce the un-served 
energy to customers supplied by the distribution systems. The project will eliminate the need for 
load shedding during peak hours and eliminate the need for disconnection to undertake regular 
maintenance. This will result in fewer emergency breakdowns of the network.5 
 
14. Based on the findings of the technical due diligence, the project will reduce annual 
outages in the Fergana Valley resulting from emergency breakdown and the inability to 
undertake short-term scheduled work by up to 265 hours a year on each of the three 220 kV 
lines.6 In addition, the project will eliminate the need to disconnect about 150 MW of load for 
1 hour a day for 3 months in summer. The total estimated reduction in undelivered energy 
caused by the project is estimated at 167 gigawatt-hours (GWh) per year.  
 
15. The economic benefits are estimated by valuing the reduction in undelivered electricity 
at the value of un-served energy, estimated at the cost of alternative supply sources—in this 
case, the operating cost of back-up quick-start diesel generation, for which a value of 
$0.23/kWh is adopted. 7  The financial revenues also allow for an increase in revenue to 
Uzbekenergo resulting from the additional volume of energy sold. These benefits are valued at 
the average domestic end-user tariff. 
 

2. Incremental Benefit – Facilitate Load Growth 
 
16. The limited transmission capacity in the Fergana Valley region is a major constraint to 
connecting new customer load. Although the existing line can facilitate some increased energy 
volumes during the construction period, it will not be possible to meet demand growth in the 
region without major investment. Most of this growth will not be compensated in other regions, 
for example, industrial plants that cannot easily relocate despite constraints on their ability to 
grow, and demand from agricultural and residential customers who are geographically immobile. 
Important economic benefits and financial revenue will arise through the project from the 
potential for the upgraded transmission network to facilitate new load growth without 
endangering quality of service. There is a reasonable variation in estimates of future load 
growth and, hence, the size of the benefits and the speed at which they can be realized. The 
analysis adopts Uzbekenergo’s forecast, under which that electricity demand will grow by about 
1% per annum in the foreseeable future. 8  The need for additional power generation to 
accommodate this load growth is also assumed, and the cost of incremental power supply 
($0.03/kWh) to meet the incremental future demand is taken into account. 
 
17. The economic benefits can be represented by the willingness to pay of those customers 
that would either not connect to the electricity network, or would consume less from the 

                                                
5
 Other related benefits include (i) reduced voltage drops to consumers by increased the operating voltage of up to 
220 kV (not less of 205 kV at the time of maximum consumption); (ii) increased energy security for the Fergana 
valley region; and (iii) ensured safety of electricity power transit by reinforcing and supporting the closure of the 
500 kV ring between Uzbekistan–Kazakhstan–Kyrgyz Republic. 

6
 This is broken down as follows: short-term scheduled work – 40 hours; emergency works breakdown – 225 hours. 

7
 World Bank. 2012. Project Appraisal Document on a Proposed Loan to the Republic of Uzbekistan for the 
Talimarjan Transmission Project. Washington DC (in the amount of $110 million, Report No. 55663-UZ, page 10). 

8
 ADB’s most recent estimate, prepared for the Regional Power Sector Master Plan (TA 7558-REG), forecasts a 
higher rate of energy growth of about 2.7% per annum. This analysis adopts a more conservative growth 
assumption of 1% by taking a conservative approach to estimating benefits.   
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interconnected grid in the absence of the project. The energy volumes facilitated by the project 
are based on power consumption in the Fergana Valley region. 9  The incremental power 
consumption by the end of the 25-year period will be 1,543 GWh, or about 19% more that the 
without-project scenario.10 The economic benefit is valued at the assumed willingness to pay net 
of the additional cost of power supply ($0.20/kWh). The financial revenue reflects the increased 
net sales that can be facilitated by the project and is valued at the average domestic end-user 
tariff minus the cost of additional power supply. 
 

3. Non-Incremental Benefits – Loss Reduction 
 

18. A secondary impact of the proposed works will be to reduce energy losses on the 
transmission network. A consequence of the increased system reliability will be a reduction in 
the average load of the 220 kV systems (especially in the eastern part of the power system) 
and, hence, reduced losses. Based on engineering estimates, losses in the Fergana Valley will 
be reduced annually by about 90 GWh throughout the project.11  
 
19. The key economic benefit from reducing technical losses lies in the value of saved 
energy (gas) from lower use of Uzbekenergo’s thermal power plants. The value of the reduced 
transmission losses was calculated as the marginal cost of avoided additional electricity supply 
needed to make up for the losses in the long term if the project is not implemented. An estimate 
for the avoided economic cost is the contract price for sales of gas to Kazakhstan, which is 
valued at $250 per 1,000 cubic meters of gas. The key financial revenue from reducing 
transmission losses to Uzbekenergo is the avoided cost of power supply to the Fergana Valley 
region, valued at the gas purchase price to Uzbekenergo.  
 
F. Project Costs 
 
20. The project costs comprise the following: 

(i) Capital costs incurred during the 5-year installation and construction period 
covering all the components discussed in para. 3 (2013–2017), including works 
undertaken by Uzbekenergo. The base year is assumed as 2011, which means 
all costs are based on 2011 prices. 

(ii) Finance under ADB’s ordinary capital resources terms. 
(iii) Annual additional O&M costs of the system during the life of the project (analysis 

period).  
(iv) Taxes and duties on equipment supplied under the ADB contract and duties on 

equipment procured directly by Uzbekenergo to be paid by the Government of 
Uzbekistan. 

(v) Provision for physical contingency in accordance with ADB data. 
 
21. Costs and benefits have been expressed in constant 2011 prices and in US dollars. 
Capital costs include physical contingencies but exclude taxes, price contingencies, and 
financial charges and duties during construction. The total capital cost for the project in financial 
terms, excluding interest during construction, is estimated at $228.7 million. Annual operating 
and maintenance costs are estimated at 1% of the total capital cost, with an annual cost inflator 

                                                
9
 Demand in the distribution regions of Andijan, Namangan, and Fergana are summed up to represent regional 
demand affected by the project.  

10
 This value is within the maximum increased load that can be facilitated by the project, which is about 550 MW and 
equates to additional maximum energy volumes of 2,890 GWh based on a load profile of 60%.  

11
 The project draft report estimates the following breakdown of loss reduction by lines in the Fergana Valley: Kristal 
to Ulduz – 42 GWh; Kristal to Sardor – 19 GWh; and Kristal to Kizil-Ravat – 30 GWh. 
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of 1% applied, which is equivalent to a total cost of $69.3 million up to 2042. To determine an 
economic cost, investment and O&M costs in financial prices are adjusted to reflect the 
economic resource cost of project inputs in terms of the domestic price numeraire. Costs are 
allocated into traded goods/services, non-traded goods/services, labor, and transfer payments 
(taxes and duties), and are adjusted by the appropriate conversion factors for Uzbekistan. The 
investment cost allocation is 45% for traded goods/services, 25% for non-traded goods and 
services, 15% for labor, and 15% for taxes and duties. The O&M cost allocation is 30% for 
traded goods/services, 15% for non-traded goods/services, 40% for labor, and 15% for taxes 
and duties. Traded goods/services are multiplied by the shadow exchange rate factor of 1.1. 
Non-traded goods are assumed to reflect the economic prices, so no conversion is applied. 
Labor costs are multiplied by the shadow wage rate factor of 0.9. Application of the conversion 
factors to the financial costs gives an overall economic capital cost of $201.3 million and 
economic O&M costs of $58.2 million up to 2042. 
 
G. Weighted Average Cost of Capital and Financial Internal Rate of Return 
 
 1. Weighted Average Cost of Capital and Financial Internal Rate of Return 
 
22. To compute the WACC, it is assumed that the financing sources consist of 
Uzbekenergo’s equity contribution financed through retained earnings. Based on Uzbekenergo’s 
expected return on equity and 10-year borrowing rate, the cost of Uzbekenergo’s equity is 
calculated at 12% in nominal costs. The other assumptions are a domestic inflation rate of 
11.71% and tax rate of 17%, consisting of 9% corporate income tax and an 8% infrastructure 
development tax. The WACC for the project is 0.84%. 
 

Table 1: Weighted Average Cost of Capital (%) 
Description Financing Component 

  ADB Loan Government Total 
    (OCR) Equity   

A. Weighting 51.60 48.40 100.00 

B. Nominal cost 2.30 12.00  

C. Tax rate 17.00    0.00  

D. Tax-adjusted nominal cost [B x (1 - C) ] 1.91 12.00  

E. Inflation rate 0.53 11.71  

F. Real cost [(1+D)/(1+E)-1] 1.38 0.26  

G. Weighted component of WACC [F x A] 0.71 0.13  

  Weighted Average Cost of Capital     0.84 

ADB = Asian Development Bank, OCR = ordinary capital resources, WACC = weighted average cost 
of capital.  
Source: Asian Development Bank estimates. 

 

23. The FIRR is calculated at 4.8% for the project. This rate compares favorably with the 
estimated WACC of 0.84%, substantiating the financial viability of the project (Table 4). 
 
 2. Sensitivity Analysis 
 
24. A separate analysis was carried out to examine the sensitivity of the FIRR and financial 
net present value to adverse changes in key variables. Three variables were considered for the 
sensitivity analysis: (i) a 20% increase in operating expenditure, (ii) a 20% increase in capital 
costs, and (iii) a 20% reduction in project revenues (Table 2). In all cases, the rates compared 
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favorably with the estimated WACC value of 0.84%, substantiating the financial viability of the 
project. The sensitivity analysis shows that project viability is most susceptive to changes to the 
revenue that can be earned by Uzbekenergo.  
 

Table 2: Financial Results of Sensitivity Analysis (%) 

Item  Total 

Base Case FIRR = 4.8 

Increase in O&M costs by 20% FIRR = 4.6 

Increase in capital costs by 20% FIRR = 3.7 

Decrease in revenues by 20% FIRR = 3.2 
FIRR = financial internal rate of return, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
H. Economic Model and Evaluation 
 

1.  Economic Internal Rate of Return 
 
25. To test the economic viability, the EIRR was calculated based on the incremental cost 
and benefit streams associated with the project. The benefit estimates, originally calculated in 
financial terms, have been converted to economic prices. Since the non-incremental benefit 
represents cost savings, they have a different set of coefficients (the factor for traded is 0.85, for 
non-traded 0.05, and for labor 0.10) from those applicable to the incremental benefit (the factor 
for non-traded is 1). As energy is internationally traded, the traded component of the non-
incremental component is high. The incremental benefit reflects willingness to pay, which is 
treated as non-traded. 
 
26. The EIRR is calculated at 23.1% for the project, which compares favorably with the 
12.0% benchmark, substantiating the economic viability of the project (Table 5). 

 
2.  Sensitivity Analysis 

 
27. The sensitivity of the project’s economic performance to changes in key variables was 
tested. The results are summarized in Table 3. The sensitivity analysis shows that the cases 
with increased capital expenditure and reduced benefits are the most critical. However, in all 
cases, the EIRR is well above the benchmark value. 
 

Table 3: Sensitivity of the Economic Internal Rate of Return 
(%) 

Item  Total 

Base Case EIRR = 23.1 
Increase in O&M costs by 20% EIRR = 23.0 
Increase in capital costs by 20% EIRR = 21.0 
Reduce project benefits by 20% EIRR = 20.5 
EIRR = economic internal rate of return, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
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Table 4: Financial Internal Rate of Return ($’000) 
 

 
  ( ) = negative, FIRR = financial internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 

Year

Avoided Enhanced Increased Total Capital Cost O&M Cost Total Costs

2013 0 0 0 0 17,229 0 17,229 (17,229)

2014 0 0 0 0 69,908 0 69,908 (69,908)

2015 0 0 0 0 97,490 0 97,490 (97,490)

2016 0 0 0 0 29,262 0 29,262 (29,262)

2017 0 0 0 0 14,817 0 14,817 (14,817)

2018 2,141 8,360 0 10,501 0 2,452 2,452 8,049

2019 2,141 8,360 0 10,501 0 2,477 2,477 8,024

2020 2,141 8,360 0 10,501 0 2,501 2,501 8,000

2021 2,141 8,360 146 10,647 0 2,526 2,526 8,121

2022 2,141 8,360 1,468 11,969 0 2,552 2,552 9,417

2023 2,141 8,360 2,803 13,303 0 2,577 2,577 10,726

2024 2,141 8,360 4,151 14,651 0 2,603 2,603 12,049

2025 2,141 8,360 5,512 16,013 0 2,629 2,629 13,384

2026 2,141 8,360 6,887 17,388 0 2,655 2,655 14,733

2027 2,141 8,360 8,276 18,777 0 2,682 2,682 16,095

2028 2,141 8,360 9,679 20,180 0 2,709 2,709 17,471

2029 2,141 8,360 11,096 21,597 0 2,736 2,736 18,861

2030 2,141 8,360 12,527 23,027 0 2,763 2,763 20,264

2031 2,141 8,360 13,972 24,473 0 2,791 2,791 21,682

2032 2,141 8,360 15,432 25,932 0 2,819 2,819 23,114

2033 2,141 8,360 16,906 27,407 0 2,847 2,847 24,560

2034 2,141 8,360 18,395 28,896 0 2,875 2,875 26,021

2035 2,141 8,360 19,899 30,400 0 2,904 2,904 27,496

2036 2,141 8,360 21,418 31,919 0 2,933 2,933 28,986

2037 2,141 8,360 22,952 33,453 0 2,962 2,962 30,491

2038 2,141 8,360 24,502 35,002 0 2,992 2,992 32,011

2039 2,141 8,360 26,067 36,567 0 3,022 3,022 33,546

2040 2,141 8,360 27,647 38,148 0 3,052 3,052 35,096

2041 2,141 8,360 29,244 39,745 0 3,083 3,083 36,662

2042 2,141 8,360 30,856 41,357 0 3,113 3,113 38,244

Total 53,523 209,000 329,832 592,355 228,707 69,254 297,960 294,394

NPV 213,316

FIRR 4.8%

Total Net 

Revenue

CostsSources of increased revenue
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Table 5: Economic Internal Rate of Return ($’000) 
 

 
( ) = negative, EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 

Non 

Incremental

Avoided 

System 

Losses

Enhanced 

Reliability

Increased 

Consumption

2013 0 0 0 0 15,162 0 15,162 (15,162)

2014 0 0 0 0 61,519 0 61,519 (61,519)

2015 0 0 0 0 85,791 0 85,791 (85,791)

2016 0 0 0 0 25,751 0 25,751 (25,751)

2017 0 0 0 0 13,039 0 13,039 (13,039)

2018 8,220 38,456 0 46,676 0 2,060 2,060 44,616

2019 8,220 38,456 0 46,676 0 2,080 2,080 44,595

2020 8,220 38,456 0 46,676 0 2,101 2,101 44,574

2021 8,220 38,456 1,464 48,139 0 2,122 2,122 46,017

2022 8,220 38,456 14,679 61,354 0 2,143 2,143 59,211

2023 8,220 38,456 28,025 74,701 0 2,165 2,165 72,536

2024 8,220 38,456 41,506 88,181 0 2,186 2,186 85,995

2025 8,220 38,456 55,121 101,796 0 2,208 2,208 99,588

2026 8,220 38,456 68,872 115,547 0 2,230 2,230 113,317

2027 8,220 38,456 82,761 129,436 0 2,253 2,253 127,183

2028 8,220 38,456 96,788 143,464 0 2,275 2,275 141,188

2029 8,220 38,456 110,956 157,632 0 2,298 2,298 155,334

2030 8,220 38,456 125,266 171,941 0 2,321 2,321 169,620

2031 8,220 38,456 139,718 186,394 0 2,344 2,344 184,050

2032 8,220 38,456 154,315 200,991 0 2,368 2,368 198,623

2033 8,220 38,456 169,059 215,734 0 2,391 2,391 213,343

2034 8,220 38,456 183,949 230,625 0 2,415 2,415 228,210

2035 8,220 38,456 198,989 245,664 0 2,439 2,439 243,225

2036 8,220 38,456 214,179 260,854 0 2,464 2,464 258,390

2037 8,220 38,456 229,520 276,196 0 2,488 2,488 273,708

2038 8,220 38,456 245,016 291,691 0 2,513 2,513 289,178

2039 8,220 38,456 260,666 307,341 0 2,538 2,538 304,803

2040 8,220 38,456 276,472 323,148 0 2,564 2,564 320,584

2041 8,220 38,456 292,437 339,113 0 2,589 2,589 336,523

2042 8,220 38,456 308,561 355,237 0 2,615 2,615 352,622

Total 205,490 961,400 3,298,317 4,465,206 201,262 58,173 259,435 4,205,771

NPV 292,682

EIRR 23.1%

Total

Net Benefit
Year

Incremental

Benefits

Total

Costs

Capital Cost O&M Cost Total




