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ECONOMIC ANALYSIS: TRANCHE 1 OF THE INVESTMENT PROGRAM 
 

A. Introduction 
 
1. The economic analysis of the Second Power Distribution Enhancement Investment 
Program – Tranche 1 was conducted following the Guidelines for Economic Analysis of Projects 
(1997) of the Asian Development Bank (ADB). The analytical framework was carried out from 
the country viewpoint. The analysis assessed the benefits and costs of the first tranche of the 
program by comparing with-program and without-program scenarios. A sensitivity analysis 
examined the robustness of the program against cost increases as well as benefit reduction.  
 
2. The first tranche of the program will introduce advanced metering infrastructure (AMI) to 
specific circles of Islamabad Electric Supply Company (IESCO) and Lahore Electric Supply 
Company (LESCO), which are 100% state-owned power distribution companies (DISCOs) and 
the implementing agencies of the project. Operation and maintenance (O&M) by IESCO and 
LESCO will start gradually from 2017, and AMI will be fully operational from 2019. 
 
B. Sector Overview 
 
3. Pakistan’s electricity generation mix in 2012 consisted of oil (35.7%), hydropower 
(29.9%), gas (29.0%), nuclear and imports (5.9%) and coal (0.1%).1 Heavy reliance on fuel oil, 
coupled with a shortage of inexpensive domestic gas supply, increased the cost of generation 
significantly over the past several years.  
 
4. For sociopolitical reasons, the Government of Pakistan has not passed on the high cost 
of electricity to consumers. The National Electric Power Regulatory Agency (NEPRA) 
determines cost-recovery tariffs based on targets for system losses and collection rates, and the 
government determines customer tariffs, which are lower than NEPRA’s determined prices. The 
government therefore provides subsidies to DISCOs to fill the gap between the NEPRA and 
government tariffs. Since the NEPRA-determined tariffs understate system losses and overstate 
revenue collection rates, DISCOs bear the difference between the subsidized tariffs and the 
actual cost of electricity supply. Under this current tariff framework, DISCOs have faced 
significant challenges in investing in their infrastructure to reduce system losses.  

 
5. The financial issues in the distribution industry have also led to insufficient payments to 
generators, causing lack of funds to sustain stable electricity generation. Pakistani consumers 
currently face routine load shedding of up to 12 hours a day in urban areas, and 18–20 hours a 
day in rural areas.2  
 
6. While the sector struggles to tackle the system losses and financial issues, the National 
Transmission and Despatch Company forecasts that electricity demand in Pakistan in terms of 
kilowatt-hours (kWh) grew by 3.31% in 2014, and that the growth rate will average 6.14% up to 
2035. Islamabad Electric Supply Company (IESCO) and Lahore Electric Supply Company 
(LESCO), on the other hand, project a more conservative growth rate of around 3% per year up 
to 2043, the final year of the life of the program tranche. Either way demand will grow, making 

                                                
1
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the reduction of system losses a pressing task for DISCOs. AMI will be key to managing system 
losses for DISCOs. 
 
C. Method and Approach 
 
7. The economic analysis of the program was carried out both from the separate 
perspectives of IESCO and LESCO, and for both DISCOs combined. The results are reflected 
in the overall economic analysis of the investment.  
 

1. Least-Cost Approach 
 
8. The investment is designed based on a least-cost approach to reducing commercial and 
technical losses in the chosen areas of IESCO and LESCO. Finding an effective approach to 
commercial losses from electricity theft has been a challenge for both DISCOs. Overloaded 
transformers in their coverage areas have also caused high technical losses. With only 
traditional approaches to loss reduction available, total system losses for IESCO and LESCO 
have remained constant over the last 5 years. AMI’s real-time load monitoring and management 
features will enable IESCO and LESCO to reduce both commercial and technical losses.  

 
9. Specific areas within IESCO and LESCO were chosen to maximize economically 
efficient uptake of AMI systems within the whole of Pakistan over the medium term. While 
IESCO and LESCO do not have the highest proportional losses of all the DISCOs in Pakistan, 
the chosen areas have particularly large consumption and high population density. The AMI 
areas also have relatively stable security conditions with strong industrial and commercial 
sectors.  
  

2. Economic Costs 
 
10. The analysis’ numeraire is the border price in 2014 constant prices. The program 
tranche’s financial investment costs are converted into economic costs by applying the standard 
conversion factor of 0.92 to the nontraded cost components and a conversion factor of 0.8 to 
the unskilled labor portion of the local component. The major difference between economic and 
financial costs results from 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. Costs to DISCOs are expected from the items below.  

 
12. Capital expenditures for the project. Capital expenditures include (i) meters, 
(ii) communication equipment, (iii) information technology management systems (such as head-
end system and meter data management system), (iv) installation costs, (v) insurance, 
(vi) general supervision, (vii) consulting services (including training and social information 
program), and (viii) physical contingencies. 

 
13. Incremental operation and maintenance costs. AMI will incur O&M costs based on 
implementation by trained staff within DISCOs. The cost of replacing meters about 15 years 
after installation is also included in the O&M costs. 
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3. Economic Benefits 
 

14. Key economic benefits are expected to arise from the items below. Since the impact of 
AMI’s loss reduction will become bigger as demand growth accelerates, this analysis adopted 
the conservative growth projections of IESCO and LESCO rather than those of the National 
Transmission and Despatch Company.  
 
15. Additional consumption of DISCO-supplied electricity thanks to reduced 
commercial losses. AMI is expected to reduce commercial losses, especially electricity theft, in 
the circles chosen for the program tranche. Loss reduction is estimated to be 2.8 percentage 
points of commercial losses for IESCO, and 5.2 percentage points for LESCO. With the current 
losses of 8.8% for IESCO and 13.2% for LESCO, AMI will reduce the losses to 6.0% for IESCO 
and 8.0% in the program tranche-affected circles.3 Given the shortage of electricity supply, 
previously stolen electricity will be supplied to other customers and become incremental benefits. 
This economic benefit is measured based on the value of tariffs net of taxes as a proxy for the 
cost of electricity. The tariffs for IESCO customers were estimated at PRs13.79/kWh for IESCO 
and PRs14.03/kWh for LESCO. The analysis was conducted separately for the two companies, 
and the total benefits are used for the overall program tranche analysis. 

 
16. O&M cost reductions. AMI will reduce the DISCOs’ O&M costs through automatic 
billing and collection, and better monitoring and management of the electricity flow in the 
program tranche-affected circles. These reductions include: (i) reduced meter reading costs, (ii) 
reduced costs for repairing burnt meters and transformers, (iii) reduced costs for labor and 
overhead for disconnection–connection and emergency incidents, (iv) savings from reduction in 
deferment of investment, and (v) salvage value of replaced meters.  
 
17. Not all benefits have been taken into account for the analysis. For example, AMI reduces 
power outages and makes electricity available to all customers on a limited supply basis without 
blackout. As a result of this load management feature, electricity consumption for nonbasic 
needs will be lower, but higher for basic needs, for which the value of marginal electricity 
consumption is higher than electricity consumption for non-basic needs. The difference between 
the values of basic and non-basic consumption increases the investment’s economic value. 
 
D. Economic Internal Rate of Return 
 
18. The program tranche’s economic internal rate of return (EIRR) is estimated at 18.6%.4 
This rate compares favorably with the estimated economic opportunity cost of capital of 12.0% 
(Table 1).  
 

Table 1: Economic Internal Rate of Return for Tranche 1 

($ million) 

Year Capital  
Cost 

Net O&M  
Costs & Benefits 

Incremental 
Benefit 

Net  
Benefit 

2014 0.0  0.0  0.0  0.0  

2015 (0.1) 0.0  0.0  (0.1) 

2016 (47.7) 0.0  0.0  (47.7) 

2017 (101.5) 0.5  13.2  (87.8) 

                                                
3
 2013 figures. 

4
 The EIRRs are estimated to be 12.2% for IESCO and 23.2% for LESCO, and both values compare favorably with 

the economic opportunity cost of 12%. 
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2018 (128.9) 2.7  40.5  (85.7) 

2019 (91.5) (0.2) 55.1  (36.7) 

2020 (2.4) 0.2  56.2  54.0  

2021 (1.8) 0.6  57.3  56.1  

2022 (0.2) 1.0  58.5  59.2  

2023 (0.2) 1.4  59.6  60.8  

2024 (0.4) 1.9  62.6  64.2  

2025 0.0  (2.8) 65.8  62.9  

2026 0.0  (2.2) 69.0  66.8  

2027 0.0  (1.6) 72.5  70.9  

2028 0.0  (1.0) 76.1  75.2  

2029 0.0  (0.3) 79.9  79.6  

2030 0.0  0.4  83.9  84.3  

2031 0.0  (30.9) 88.1  57.2  

2032 0.0  (66.6) 92.5  26.0  

2033 0.0  (84.6) 97.2  12.6  

2034 0.0  (58.3) 102.0  43.7  

2035 0.0  4.4  107.1  111.5  

2036 0.0  5.3  112.5  117.8  

2037 0.0  6.3  118.1  124.4  

2038 0.0  7.3  124.0  131.3  

2039 0.0  8.3  130.2  138.5  

2040 0.0  9.4  136.7  146.1  

2041 0.0  10.5  143.5  154.0  

2042 0.0  11.7  150.7  162.4  

2043 0.0  79.5  158.3  237.7  

  EIRR  18.6% 

  ENPV  132.8 

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

 
E. Sensitivity Analysis 
 
19. A sensitivity analysis was carried out to examine the robustness of the program 
tranche’s economic viability. The variables considered for the analysis are: (i) 10% increase in 
capital costs, (ii) 10% increase in O&M costs, and (iii) 10% decrease in revenues.  
 
20. In all cases, the resulting EIRRs still compare favorably with the economic opportunity 
cost of capital of 12.0%, indicating the economic viability of the program (Table 2). The results 
of the separate sensitivity analyses for IESCO and LESCO were also robust.  
 

Table 2: Results of Tranche 1 Sensitivity Analysis 

Item EIRR (%) 

Base case 18.6% 

Increase in capital costs by 10% 16.9% 

Increase in O&M costs by 10% 18.0% 

Decrease in net benefits by 10% 16.7% 

EIRR = economic internal rate of return, O&M = operation and maintenance. 

Source: Asian Development Bank estimates.   
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21. While the life of the AMI investment is estimated to be 25 years, meters have an 
equipment life of 15 years. As for their sustainability, an assumption was agreed with IESCO 
and LESCO regarding the monitoring of meter conditions and replacement of meters as 
necessary, and such costs have been included in the analysis.  
 
F. Conclusions 
 
22. The program tranche’s EIRR analysis produced favorable results compared with 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. These results demonstrate the economic viability of the investment.  


