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ECONOMIC ANALYSIS 
 

A. Introduction 
 
1. The economic analysis of the Advanced Electricity Metering Phase 4 Project was 
conducted following the Guidelines for the Economic Analysis of Projects of the Asian 
Development Bank (ADB).1 The analytical framework was carried out from the country viewpoint. 
The analysis assessed the benefits and costs by comparing with-project and without-project 
scenarios. A sensitivity analysis examined the robustness of the project against cost increases 
as well as benefit reduction.  
 
2. The project will introduce advanced electricity metering (AEM) systems in five regions: 
Andijan, Fergana, Kashkadarya, Namangan, and Surkhandarya. Joint Stock Company 
Uzbekenergo, a 100% state-owned and vertically integrated power utility, will be the executing 
agency. Operation and maintenance (O&M) by Uzbekenergo will commence gradually from 
2017, and AEM will be fully operational from 2020. 
 
B. Sector Overview 
 
3. Uzbekistan has sustained high growth, averaging 8% in 2010–2014. Growth in 2015 and 
beyond is expected to remain above 7%. The Government of Uzbekistan prioritizes modernizing 
industry and developing infrastructure and the private sector. Reliable and affordable electricity 
supply is vital to achieving these goals. One of the key challenges is the high level of losses in 
the power sector. Uzbekenergo estimates system losses of over 18%, with transmission losses 
of 4% and distribution losses of 14%. Revenue collection efficiency is also low at 90%. These 
reported losses may even be understated because of the inability to properly meter the 
electricity supplied and monitor the revenue collection. 
 
4. Uzbekenergo has taken measures to address these issues and improve sector efficiency 
and performance. Energy-efficient combined-cycle gas turbines have replaced old inefficient 
power plants. The electricity tariff has been steadily raised to ensure financial sustainability. 
Since FY2011 Uzbekenergo adopted external audits based on the International Standards of 
Auditing with assistance from ADB, leading to improved financial transparency.2 
 
5. However, the high level of losses is caused by the lack of investment in modernizing the 
distribution assets together with outdated manual tariff collection and billing systems that lead to 
unreliable, inefficient, and ineffective accounting of revenue collection. Electricity meters are 
generally old, inaccurate, and susceptible to tampering, but still in service beyond their designed 
economic life without recalibration. Without proper grid metering, Uzbekenergo faces difficulty in 
accounting for electricity use or identifying electricity tampering. The current incentive 
mechanism for reducing losses is not sufficiently institutionalized. AEM will address these key 
issues in Uzbekenergo’s operations.  
 
6. Demand for electricity in the targeted regions amounted to 11,297 GWh in 2013, 
comprising 20% of national demand. Growth in demand is projected at 2.5% in densely 
populated Fergana Valley (Andijan, Fergana, and Namangan regions), and heavily 

                                                
1
  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 

2
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Administration of Loan to the Republic of Uzbekistan for the Talimarjan Power Project. Manila. 
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industrialized Kashkadarya and Surkhandarya regions. Distribution losses without the project 
are also expected to increase proportionately (Table 1).  
 

Table 1: Projection of Electricity Demand and Distribution Losses 
(GWh) 

Region  2013 2014 2015 2020 2025 2030 2035 2040 2045 

Andijan 
Demand 2,951 3,024 3,100 3,507 3,968 4,490 5,080 5,747 6,502 

Losses 628 643 659 746 844 955 1,080 1,222 1,383 

Fergana 
Demand 1,806 1,852 1,898 2,147 2,429 2,749 3,110 3,518 3,981 

Losses 263 270 276 313 354 400 453 512 580 

Kashkadarya 
Demand 1,341 1,374 1,409 1,594 1,803 2,040 2,308 2,612 2,955 

Losses 385 395 405 458 518 586 663 751 849 

Namangan 
Demand 3,025 3,101 3,179 3,596 4,069 4,604 5,209 5,893 6,667 

Losses 480 492 504 571 646 731 827 935 1,058 

Surkhandarya 
Demand 2,173 2,228 2,283 2,584 2,923 3,307 3,742 4,233 4,790 

Losses 241 247 253 287 324 367 415 469 531 

Total 
Demand 11,297 11,579 11,869 13,428 15,193 17,189 19,448 22,004 24,895 

Losses 1,997 2,047 2,098 2,374 2,686 3,039 3,438 3,890 4,401 

Note: Projected losses are based on the without-project scenario.  
Source: Uzbekenergo and Asian Development Bank estimates 

 
C. Method and Approach 
 
7. The economic analysis was carried out separately for each region. The sum of costs and 
benefits for all regions was used for the total project analysis. The result of the total project 
economic analysis is presented.  
 

1. Least-Cost Approach 
 
8. The project is considered the least-cost option to reduce commercial losses in 
distribution networks for services to low-voltage residential and small commercial customers. 
The unit cost of prepayment meters can be more expensive than that of AEMs. While 
prepayment metering is effective in reducing commercial losses, it does not provide the energy 
balancing capability required to detect and reduce energy losses effectively. An AEM system 
offers improved synchronization of readings of bulk supply meters and customer retail meters, 
allowing system losses to be accurately calculated and effectively reduced. 
 
9. The project components were selected in such a way that investment in the AEM system 
will be at the minimum cost. Two types of data communication infrastructure were compared: 
power line carrier and worldwide interoperability for microwave access. The power line carrier 
was proven to be the most reliable and cost-effective solution, while the other infrastructure 
involved higher capital and O&M expenditures. 
  

2. Economic Costs 
 
10. The analysis numeraire is the border price in 2015 constant prices. The project financial 
investment costs are converted into economic costs by applying the standard conversion factor 
of 0.92 to the non-traded cost components and a conversion factor of 0.8 to the unskilled labor 
of the local component. The major difference between economic and financial costs is the 
exclusion of taxes and duties and price contingencies in economic costs. O&M costs are also 
converted into economic values by applying the same conversion factors to the financial costs.  

 
11. Capital expenditures. These expenditures include (i) meters, (ii) communication 
equipment, (iii) information technology management systems (such as head-end system and 
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meter data management system), (iv) installation costs, (v) insurance, (vi) general supervision, 
(vii) consulting services (including training), (viii) public information program (including gender 
action plans and training), and (ix) physical contingencies. 

 
12. Incremental operation and maintenance costs. AEM will incur O&M costs based on 
implementation by trained staff within Uzbekenergo. The cost of replacing meters 15 years after 
installation is included in the O&M costs. 
 

3. Economic Benefits 
 
13. The economic benefit is the net redistribution effect of electricity consumption from those 
who will reduce consumption to those who will consume more without additional power supply. 
The project will reduce electricity consumption because those who have been stealing electricity 
will no longer be able to do so. Customers will continue to consume electricity but less. With the 
project, customers will have better access to billing information, which will allow them to 
optimize and reduce electricity consumption. International experience in developed countries 
(with less commercial losses) shows that smart metering is associated with at least 1% and up 
to 5% reduction in consumption.3 A 2% decrease in electricity consumption is assumed under 
the project, compared to the without-project scenario of widespread electricity pilferage and high 
level of unpaid electricity in Uzbekistan.4  
 
14. By conserving electricity and reducing theft, the saved electricity can be used by two 
groups of customers in the targeted regions: (i) for those with alternative electricity supply (albeit 
more expensive, like diesel generator), the benefit is non-incremental, measured by resource 
savings; and (ii) for those with no alternatives so they were not served with electricity, the 
benefit is incremental, measured by willingness to pay.  
 
15. O&M cost reductions. AEM will reduce Uzbekenergo’s O&M costs through automatic 
billing and collection, which will include (i) reduced meter reading costs, (ii) reduced costs for 
labor and overhead for disconnection and reconnection and emergency incidents, and (iii) the 
salvage value of replaced meters.  
 
16. Key non-quantified benefits include (i) Uzbekenergo’s increased capacity to monitor load 
flow; (ii) customers’ improved access to billing services; and (iii) potential load management 
capacity improvement.  
 
D. Economic Internal Rate of Return 
 
17. The economic internal rate of return (EIRR) is 18.2%. This rate compares favorably with 
the economic opportunity cost of capital of 12.0% (Table 2).  
 
 
 
 
 
 
 

                                                
3
  For example, energy saving experienced in Europe ranges from 2% (Portugal) to 4.6% (Belgium).  

4
  This reduced consumption is a decrease in benefit, and measured by a value less than the tariff rate, since it is 

foregone consumption that the consumers do not think it is worth paying for at the tariff rate.  
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Table 2: Economic Internal Rate of Return 
($ million) 

Year 
Capital  

Cost 

Net O&M 
Costs and 
Benefits 

Value of Reduced 
Consumption 

Incremental 
Benefits 

Non-Incremental 
Benefits 

Net 
Benefits 

2016 (0.4) 0.0  0.0  0.0  0.0  (0.4) 
2017 (41.1) 0.0  0.0  0.0  0.0  (41.1) 
2018 (142.9) (1.9) (0.9) 6.7  3.7  (135.4) 
2019 (106.8) 1.2  (2.8) 20.5  11.4  (76.4) 
2020 (107.6) 7.2  (4.8) 35.1  19.5  (50.6) 
2021 (16.6) 10.2  (5.9) 43.1  24.0  54.9  
2022 0.0  10.2  (6.0) 44.2  24.6  73.0  
2023 0.0  10.2  (6.2) 45.3  25.2  74.6  
2024 0.0  10.2  (6.3) 46.4  25.9  76.2  
2025 0.0  10.2  (6.5) 47.6  26.5  77.9  
2026 0.0  10.2  (6.6) 48.8  27.2  79.5  
2027 0.0  10.2  (6.8) 50.0  27.9  81.3  
2028 0.0  10.2  (7.0) 51.3  28.6  83.1  
2029 0.0  10.2  (7.2) 52.5  29.3  84.9  
2030 0.0  10.2  (7.3) 53.9  30.0  86.7  
2031 0.0  10.2  (7.5) 55.2  30.7  88.7  
2032 0.0  (11.7) (7.7) 56.6  31.5  68.7  
2033 0.0  (65.8) (7.9) 58.0  32.3  16.6  
2034 0.0  (46.6) (8.1) 59.4  33.1  37.9  
2035 0.0  (47.0) (8.3) 60.9  33.9  39.5  
2036 0.0  1.4  (8.5) 62.5  34.8  90.1  
2037 0.0  10.2  (8.7) 64.0  35.7  101.2  
2038 0.0  10.2  (8.9) 65.6  36.5  103.5  
2039 0.0  10.2  (9.2) 67.3  37.5  105.8  
2040 0.0  10.2  (9.4) 68.9  38.4  108.2  
2041 0.0  10.2  (9.6) 70.7  39.4  110.6  
2042 0.0  10.2  (9.9) 72.4  40.3  113.1  
2043 0.0  10.2  (10.1) 74.2  41.4  115.7  
2044 0.0  10.2  (10.4) 76.1  42.4  118.3  
2045 0.0  66.1  (10.6) 78.0  43.4  176.9  

  Economic internal rate of return (%) 18.2 

  Economic net present value ($ million) 131.8 

Value of reduced consumption was measured at 2.2 cents/kWh. Non-incremental benefit was measured at 61 
cents/kWh based on resource cost savings. Incremental benefit was measured at 19 cents/kWh, based on 
willingness to pay.  
( ) = negative, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
E. Sensitivity Analysis 
 
18. A sensitivity analysis found the project’s economic viability to be robust in the cases of 
(i) 10% increase in capital costs, (ii) 10% increase in O&M costs, and (iii) 10% decrease in 
revenues. The resulting EIRRs still compare favorably with the economic opportunity cost of 
capital of 12.0% in all cases (Table 3).  
 
19. To ensure project sustainability, Uzbekenergo will need to replace meters after their 
equipment life. The analysis assumes meter replacements 15 years after installation.  
 
F. Conclusions 
 
20. The EIRR analysis produced favorable results compared to the economic opportunity 
cost of capital. The sensitivity analysis reinforces this result by showing economic viability when 
there are 10% changes to key parameters of capital costs, O&M costs, and net benefits.  
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Table 3: Sensitivity Analysis 

Item EIRR (%) ENPV ($ million) Switching Value (%) 

Base case 18.21 145.4 - 
Increase in capital costs by 10% 16.51 118.2 48 
Increase in O&M costs by 10% 17.97 140.7 277 
Decrease in benefits by 10% 16.48 106.1 34 

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

 


