
ECONOMIC ANALYSIS 
(Talimarjan Power Project) 

 
A. Introduction 

1. Project. The Talimarjan Power Project is a power generation and transmission project 
undertaken by Uzbekenergo to install an additional 800 megawatts (MW) 1  of generation 
capacity in the southern region of Uzbekistan to accommodate domestic and cross-border 
power demands. The power generation technology adopts energy saving and clean energy 
aspects that seek to reduce carbon emissions as a climate change mitigation measure.  
 
2. Approach. The economic viability of the project was examined based on the Asian 
Development Bank's Guidelines for Economic Analysis of Projects.2 The project takes a least-
cost approach to addressing the impending need to increase available power capacity in the 
country. In comparing “with-” and “without-project” scenarios, the without-project case assumes 
the government continues to rely on old and inefficient power plants for power generation, 
resulting in potentially escalating unmet demands, especially in the southern region of the 
country. All economic costs and benefits are measured in constant 2009 prices. The analysis 
period includes 30 years of operation after construction. Energy savings and carbon emission 
reduction are factored in the economic benefits. The domestic benefits primarily accrue 
domestically, while there are potential regional cross-border benefits.  
 
B. Demand Analysis 

1. Past Supply 

3. Despite Uzbekistan's recent robust economic growth of over 8% per year, power supply 
has remained stagnant at around 50,000 gigawatt-hour (GWh) per year during the period 2004–
2008. The domestic power supply relies mainly (90%) on Uzbekenergo's seven steam turbine 
thermal power plants fuelled by gas or a coal-gas mix. The remaining 10% is supplied by three 
combined heat and power plants and twenty-eight hydropower plants, most of which are 
operated primarily for irrigation, limiting their capacity and flexibility for power generation. The 
existing power plants are old and inefficient, and many have reached the end of their expected 
economic life long ago. The installed generation capacity was 12,400 MW in 2009. System 
losses are estimated at around 10,000 GWh per year, or 20% of the net generation capacity. 
The total power supplied to the consumer was 40,000 GWh in 2008.  
 
4. In addition to the domestic generation sources, Uzbekistan has cross-border trade 
arrangements with neighboring countries. Power trades with the Kyrgyz Republic and Tajikistan 
have represented around 10% of the generation capacity.  
 

2. Past Consumption and Gap Analysis 

5. The largest group of power consumers is industry, comprising 45% of domestic demand, 
followed by households (26%) in 2008. Regionally, 32% of domestic consumption comes from 
Tashkent, while 66% of power generation was concentrated in the Tashkent zone, indicating a 
mismatch in the location of power generation and consumption. Further, Uzbekistan exports 

                                                 
1 The installed capacity is assumed to be 800 MW for the analysis, while the actual capacity may be in the range 

740~900 MW.  
2 ADB. 1997. Guidelines for Economic Analysis of Projects. Manila. 
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power through the cross-border transmission lines to Afghanistan, Kazakhstan, Kyrgyz 
Republic, Tajikistan, and Turkmenistan.  
 

Uzbekistan Power Consumption Patterns by Group and Region  
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   GWh = gigwatt-hour. 
   Source: Asian Development Bank estimates based on data from Uzbekenergo.  
 
6. The varying rate of growth in consumption patterns among different groups and regions 
has resulted in erratic annual growth rates in domestic power consumption that averaged 
merely 1.6%, while Uzbekistan’s gross domestic product has consistently grown at around 8% 
during 2004–2008.  
 
7. The variation in consumption growth seems to indicate that power demand among 
certain groups and regions may potentially be greater than the supply of power. The sharp 
decline in household power consumption in 2008 may be the result of power supply capacity not 
adequately accommodating demand. Average growth in agriculture sector output during 2004–
2008 was 6%, but average power consumption by the sector declined 7% during the same 
period. The potential power deficit may also be associated with Uzbekistan's net deficit in the 
cross-border power trade for the last 2 years, when Uzbekistan has been a net power importer. 
The absence of accurate statistics makes conclusive explanations difficult, however.  
 

3. Projected Supply 

8. The project represents a significant part of the Uzbekistan power supply capacity 
expansion program. Uzbekistan plans to increase power supply capacity by about 3,500 MW 
during the next 10 years. A major part of this increase will be achieved through the 
commissioning of three combined cycle gas turbine power plants in Tashkent, Navoi, and 
Talimarjan, together with conversion and enlargement of Novo Angren Thermal Power Plant. 
These four projects will add 1,900 MW to the system, of which 800 MW (or more than 40%) is 
expected to come from this project. The remaining capacity additions will be provided by new 
hydropower plants and cogeneration plants. The immediate implementation of the project will 
enable accelerated retirement of some of the old and inefficient power plants in Tashkent and 
Angren. Upgrading of the transmission and distribution system is expected to improve the 
system efficiency over time.  
 

4. Projected Demand and Gap Analysis 

9. The demand growth was estimated, on average, at 4.3 % considering Uzbekistan's (i) 
past inelastic relationship of power demand to income, (ii) possible unmet demand, (iii) potential 
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demand-side energy efficiency improvements, and (iv) the energy demand growth of different 
consumer groups. The demand is expected to be accommodated by the installation of new 
power plants, including this project, in the medium term. The implementation of the project 
without delays is crucial in avoiding potential chronic load shedding. Further efforts to increase 
energy capacity beyond 2015 also appear important (Table 1). 
 

Table 1: Power Demand Supply Gap: Trends and Projections 
Power Supply Prov
Generation (TWh) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
TPP 41.3 39.0 41.7 41.1 44.4 43.9 44.1 43.9 46.8 51.4 56.0 56.0 58.6 59.9 59.0 62.5 64.7
CHP 1.4 1.3 1.3 0.4 1.3 1.5 2.3 2.8 3.6 4.0 3.9 3.9 4.7 5.0 5.1 5.1 5.2
HPP 6.9 7.3 6.3 6.5 4.5 5.6 5.9 6.0 6.5 6.9 7.5 8.4 8.9 9.4 9.7 10.0 10.4
Total 49.6 47.6 49.4 48.0 50.2 51.0 52.3 52.6 57.0 62.3 67.4 68.3 72.1 74.3 73.8 77.5 80.3
Of which:
Uzbekenergo 48.2    46.2     48.0    48.0     49.4     49.9     50.0     49.9     52.9    58.2    63.2    64.0    67.5    69.3    68.6    72.2     74.7    
Non Uzbekenergo 1.4      1.4       1.3      0.0       0.7       1.1       2.3       2.8       4.1      4.1      4.2      4.3      4.6      5.0      5.2      5.4       5.6      
System losses (12.1)   (11.0)   (9.9)     (8.8)     (10.8)   (10.2)   (9.9)     (9.5)     (9.7)     (10.0)   (10.1)   (9.6)     (9.4)     (8.9)     (8.1)     (7.8)     (8.0)     
Available for consumption 37.4 36.6 39.5 39.3 39.4 40.8 42.4 43.2 47.3 52.3 57.3 58.7 62.7 65.4 65.6 69.8 72.3

Power demand
Consumption by Group (TWh) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Industry 17.5 17.3 17.9 17.7 18.1 18.2 18.4 18.5 18.6 18.6 18.7 18.8 18.9 18.9 19.0 19.1 19.2
Agriculture 12.1 10.4 11.0 9.9 9.6 9.1 8.8 8.7 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5
Transport 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Public sector 1.9 1.8 1.8 1.5 1.5 1.4 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4
Commercial 0.2 0.4 0.4 0.5 0.8 1.0 1.4 1.7 2.1 2.5 2.9 3.3 3.8 4.3 4.7 5.2 5.7
Households 5.4 6.3 7.8 11.2 11.2 13.2 15.3 17.4 19.5 21.6 23.3 25.1 26.8 28.5 30.1 31.7 33.1
Total 37.4 36.5 39.2 41.2 41.5 43.3 45.6 48.0 50.6 53.3 55.6 57.9 60.3 62.7 65.0 67.2 69.3
Export 0.0 0.8       1.1      0.6       0.6       0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Import 0.0 0.7       0.9      1.8       0.9       0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Balance 0.0      0.0       0.0      (0.7)     (1.8)     (2.5)     (3.2)     (4.9)     (3.3)     (0.9)     1.7      0.8      2.4      2.7      0.7      2.6       2.9      

Consumption Demand Projection

 
( ) = negative, CHP = combined heat and power plant, GWh = gigawatt-hour, HPP = hydropower plant, Prov = 
provisional, TPP = thermal power plant, TWh = terawatt-hour. 
Source: Asian Development Bank estimates, based on data from Uzbekenergo.  
 

5. Balanced Growth Implications 

10. The project, which will be located in the southern part of the country, will reduce regional 
supply–demand imbalance within the domestic market, thereby contributing to balanced 
economic growth and opportunities. Presently, 60% of the generation is located in Tashkent 
zone, which exports more than half of its output to Fergana, Samarkand, and Surkhandaria 
zones. The project is expected to reduce Samarkand’s power deficit by 50%. A stable power 
supply in the south will be critical in creating an enabling infrastructure foundation for a planned 
industrial park in the Navoi region. Increased access to power will benefit the region, which has 
seen less development and growth when compared to growth centers in the northern part of the 
country.  
 

6. Regional Perspectives: Afghanistan, Kyrgyz Republic, Tajikistan, and 
Others 

11. The project's benefits are expected to contribute to increased access to power by cross-
border consumers. Afghanistan already imports 150 MW of power from Uzbekistan and expects 
to import 300 MW in 2010. The strategic location of the project near the Afghanistan border may 
facilitate the evacuation of power to Afghanistan. Afghanistan presently suffers from chronic and 
acute power shortages, and frequent load shedding. Kyrgyz Republic and Tajikistan are both 
power trade partners, exporting power generated in the summer to Uzbekistan, while importing 
power from Uzbekistan in winter. Other countries (including Kazakhstan and Turkmenistan) may 
also gain from the project's additional generation capacity through the Central Asia Power 
System developed during the Soviet era.  
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C. Least Cost Review 

12. The project is an integral part of Uzbekenergo's least-cost investment plan to ensure 
sufficient generation capacity. Among various possible alternatives, the project is selected on 
the basis of cost efficiency, generation efficiency, and locational advantage, all of which 
contribute to carbon emission reduction.  
 
D. Economic Cost Streams 

13. Project base cost. The total project base cost for economic analysis, including physical 
contingencies and associated facilities, is $1,116 million after adjustment. A standard 
conversion factor of 0.9 has been applied to the foreign capital costs component. In addition, a 
shadow wage rate factor of 0.8 has been assumed for local unskilled labor applicable to 30% of 
local costs.  
 
14. Operation and maintenance cost. The operational costs consist of fuel, cooling water, 
administration, and maintenance of equipment and other fixed assets such as buildings. The 
fuel and water costs together comprise two thirds of the operational cost. No adjustment was 
made to the subsidized price of natural gas as it is simply assumed to be a transfer payment to 
be accrued by the constituencies in the country.  
 
E. Economic Benefit Streams 

15. The project aims to improve efficiency by increasing domestic power generation capacity 
(1,650 MW), while allowing retirement of inefficient power plants (570 MW). Incremental benefits 
are additional available power supplied to both domestic and cross-border consumers. Non-
incremental benefits include energy savings through the introduction of an energy efficient 
power plant, and mitigation impacts on climate change through reduction of carbon emissions. 
Considering the share of the project's gross output is 48.5% of 1,650 MW, 524 MW of 800 MW 
is considered to contribute to incremental benefits, while 276 MW is for non-incremental 
benefits.  
 
16. Incremental benefits. The lack of reliable data on the willingness to pay to measure the 
additional value of power use resulted in the use of long run marginal cost, which is lower than 
willingness to pay. Long-run marginal cost of generating and delivering power to beneficiaries is 
estimated to be in the range of $0.065 per kWh to $0.085 per kWh, and is assumed to be 
$0.075 per kWh.  
 
17. Non-incremental benefits. Approximately $44 million in annual savings on gas, or 
$0.02 per kWh, measured at border price, can be expected from the project's combined cycle 
gas turbine technology. The saving from reduced transportation cost of gas, including gas 
losses, is estimated to amount to $3 million annually. The savings from reduced evacuation of 
power from Tashkent to the south is estimated at around $13 million per year. The project's 
contribution to carbon emission reduction is estimated at $3 million per year. This was estimated 
by taking the difference between the estimated carbon emission of those plants to be replaced 
and the project's estimated carbon emission, and using the value of reduced carbon per unit at 
$5. 
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F. Economic Evaluation 

18. Economic internal rate of return. The estimated economic rate of return (EIRR) is 
20.3%, indicating the project is economically viable.3 This is higher than the benchmark 12% 
standard opportunity cost of capital. The expected benefits derived from energy savings and 
carbon reduction emission reduction indicate the importance of the clean energy aspect of the 
project. Table 2 summarizes the EIRR result.  

 
Table 2: Project Economic Internal Rate of Return 

($ million) 
Year 

Incremental  
Output 
(GWh) 

Output  
Saving 
(GWh) 

Electricity 
Benefits 

Energy 
Savings

Carbon 
Reduction 
Benefits 

Capital 
Investment 

Operation 
and 

Maintenance 
Net  

Cashflow 

2010 0 0 0.00 0.00 0.00 (4.18) (0.00) (4) 
2011 0 0 0.00 0.00 0.00 (110.94) (0.00) (111) 
2012 0 0 0.00 0.00 0.00 (375.22) (0.00) (375) 
2013 819 514 61.43 14.97 0.73 (493.83) (11.11) (428) 
2014 1,638 1,028 122.85 29.94 1.46 (132.25) (22.22) (0) 
2015 3,276 2,057 245.71 59.88 2.92 (0.00) (44.44) 264 
2016 3,276 2,057 245.71 59.88 2.92 (0.00) (44.44) 264 
2017 3,276 2,057 245.71 59.88 2.92 (0.00) (44.44) 264 
2018 3,276 2,057 245.71 59.88 2.92 (0.00) (44.44) 264 
2019 3,276 2,057 245.71 59.88 2.92 (0.00) (44.44) 264 
2020 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2021 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2022 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2023 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2024 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2025 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2026 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2027 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2028 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2029 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2030 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2031 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2032 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2033 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2034 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2035 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2036 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2037 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2038 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2039 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 
2040 3,276 2,057 245.71 59.88 2.92 (0.00) (61.63) 247 

      EIRR  20.3% 
      ENPV  $510 

  
( ) = negative, GWh = gigawatt-hour, EIRR = economic internal rate of return, ENPV = economic net present value.  
Source: Asian Development Bank estimates. 
 
G. Sensitivity Analysis  

19. A sensitivity analysis was undertaken and shows the robustness of the economic 
viability, as shown in Table 3. The estimated EIRR remains above the benchmark 12% discount 
rate for each case of: (i) a 10% increase in the capital cost, (ii) a 20% increase in fuel cost, (iii) 
10% reduction in electricity benefits, and (iv) a combination of all. Each test confirms the 
economic viability of the project, with EIRR above the benchmark 12% discount rate.  
 

Table 3: Results of Sensitivity Analysis of the Project 
(%) 

Item Economic Internal Rate of Return 
Base case 20.3 
10% increase in capital cost 18.5 
20% increase in fuel cost 19.8 
10% decrease electricity benefits 18.4 
Combination of all 16.3 

Source: Asian Development Bank estimates. 

                                                 
3  The effect of carbon reduction on EIRR is relatively small at 0.2 percentage points.  
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