
Sustainable Power Sector Support Project (RRP SRI 39415) 

ECONOMIC ANALYSIS 

 
A. Background and Approach 

 
1. The analysis was undertaken to determine the economic viability of the project 
components. The analysis sought to 

(i) verify electricity demand and supply projections, 
(ii) review the least-cost approach to system and project planning in Sri Lanka, 
(iii) undertake cost–benefit analysis of the proposed transmission and distribution 

loan components, and 
(iv) identify the distribution of project costs and benefits among key stakeholders. 

 
2. Economic benefits will accrue from incremental electricity consumption, the displacement 
of more expensive sources of energy, and a reduction in short-term supply interruptions. The 
incremental costs and benefits of the subprojects were estimated by comparing ―with project‖ 
and ―without project‖ scenarios. Transmission and distribution subprojects were analyzed 
separately1 before aggregating them to determine the performance of the overall project. A 
20-year period was used for the evaluation, and a terminal value of each subproject was 
estimated based on the year 20 net benefit stream. 
 
B. Calculation of Economic Internal Rate of Return, Risk Assessment, and 

Sensitivity Analysis 
 
3. Demand forecast. CEB’s demand forecasting methodology follows internationally 
accepted practice. It uses an econometric approach to estimate the national demand for 
electricity based on expected national income growth (measured by growth in gross domestic 
product) and population growth. It relates growth in these variables to electricity growth through 
regression analysis on historical data. CEB does not use electricity price as a regression variable 
as it has not discerned any statistical correlation between the price of electricity and the demand 
for electricity in recent years. In its most recent demand forecast, CEB observed that demand for 
electricity had fallen despite an increase in national income. Consequently, CEB reverted to a 
simple flat demand growth projection of 6.7% per year for planning purposes, and this forecast 
has been adopted for this analysis. 
 
4. CEB translates its aggregate demand forecast to a gross generation requirement and 
generation expansion plan in its long-term generation expansion plan. The Wein Automatic 
System Planning package is used to develop the least-cost generation expansion plan, based on 
the operating characteristics of existing and candidate plants, and fuel price projections. The 
objective of the expansion plan is to minimize cost within an acceptable envelope of supply 
reliability. From the top-down demand forecast and generation expansion plan, and a bottom-up 
demand forecast prepared at the distribution level, CEB identifies its transmission network 
reinforcement and expansion requirements. Software for power system simulation for 
engineering network analysis is used to model and test the network under a range of 
contingencies to ensure that it provides an acceptable level of supply security.  
 

                                                
1
  Economic analysis was undertaken only for project transmission and distribution components. In addition, 

because the distribution tools and equipment subproject (D3) for Eastern province distribution capacity 
development does not have an associated benefit stream, it has not been analyzed. 
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5. Least-cost planning. The objective of CEB’s generation expansion planning is the 
delivery of energy at least cost (with various quality and supply security parameters as side 
constraints). Therefore, generation options and transmission options are compared at the 
generation planning station. Options considered at the transmission and distribution network 
planning stage focus on (i) choice of voltage level, (ii) optimization of substation size, (iii) 
selection of appropriate line design and conductor, and (iv) security-for-cost trade-offs. CEB’s 
standard substation and circuit designs are considered reasonable from a cost perspective, 
effectively balancing simplicity, reliability, and flexibility for future upgrading. CEB has confirmed 
that it has considered reasonable and practical alternatives to the proposed subprojects, and that 
the alternatives selected represent the least-cost means of achieving the desired outcomes.  
 
6. Project costs. All costs and benefits have been expressed at a constant second-quarter 
2010 price level. The domestic price numeraire was used. Traded inputs were valued at their 
border price equivalent values and then adjusted to the domestic price numeraire by multiplying 
by the standard exchange rate factor of 1.02, which was calculated using a simple 
trade-weighted approach. Non-traded inputs were valued at domestic prices. Specific conversion 
factors in the range 0.92–0.94 were calculated for distribution subprojects and in the range 
0.79–0.81 for transmission subprojects. Based on international experience, the operating costs 
were estimated at 1.5% of capital costs for the transmission subprojects and 2.0% for the 
distribution subprojects. It was assumed that there are no significant distortions in the wage rates 
for skilled labor. For unskilled labor, since underemployment exists in the economy, a shadow 
wage rate of 0.75 was adopted. The World Bank’s projections of crude oil prices, which were 
extended to 2030 by assuming flat real prices beyond 2020, were used for establishing the 
international parity values of petroleum fuels that would be consumed if electricity were not 
available because of electricity supply constraints, and also for estimating the cost of thermal 
electricity generation. Average incremental generation costs were determined based on CEB’s 
generation expansion plan, and average incremental transmission costs were added to derive 
total costs of supply to transmission subprojects. Estimated average incremental distribution 
costs were added to give total costs of supply to distribution subprojects. 
 
7. Project benefits. Capacity constraints in the transmission and distribution networks 
mean that some equipment is loaded to or beyond design capacity. The proposed subprojects 
aim primarily to remove these network constraints, improve reliability of supply, and reduce 
losses. This will be achieved through additional line and substation capacity, and the addition of 
capacitor banks to reduce reactive power flows. The Ampara rural electrification subproject 
focuses on network expansion to connect about 12,190 households to CEB’s distribution 
network. 
 
8. Electricity demand was considered in three daily periods: peak, shoulder, and off-peak. 
The ability of CEB’s networks to supply demand in each of these periods was considered in the 
with project and without project cases. The with project capacity increments and/or other 
benefits quantified are summarized as follows: 

(i) New Galle grid substation transmission subproject: 34.5 megavolt ampere (MVA) 
of incremental peak substation capacity. 

(ii) Northeast grid substations transmission subproject: 126 MVA of incremental peak 
substation capacity. 

(iii) Ampara rural electrification distribution subproject: 12,190 new customers 
(initially) consuming 5.7 gigawatt-hours (GWh) of grid electricity, with subsequent 
growth (growth per consumer and new consumers) at two-thirds of the average 
forecast rate of electricity demand growth for Sri Lanka. 
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(iv) Reliability and loss reduction distribution subproject: 0.54 GWh of loss reduction 
(initially), with losses in the with project and without project cases following a 
quadratic relationship to the underlying average forecast rate of electricity 
demand growth, 2  and 1,200 minutes per year of avoided three-phase 
fault-induced network outages. 

(v) Uva network strengthening distribution subproject: 1.012 GWh of loss reduction 
(initially), with losses in the with project and without project cases following a 
quadratic relationship to the underlying average forecast rate of electricity 
demand growth (footnote 2). 

 
9. Non-incremental outputs from transmission and distribution components of the project 
were valued at the resource cost savings that would accrue if the project were to proceed. In 
valuing the output of the subprojects, it was assumed that most captive generation and kerosene 
lighting would be displaced before incremental consumption occurs. Further, it was assumed that 
only part of the demand that would not be capable of being served from the grid in the without 
project case would be met through alternative sources—typically 20% for peak periods, and 10% 
for shoulder and off-peak periods. The balance was valued as incremental consumption. The 
consumption-weighted levelized economic cost of alternative energy sources is estimated to be 
SLR41.4 per kilowatt-hour in 2013 (the first year in which benefits flow), increasing to SLR69.1 
per kilowatt-hour (in 2010 terms) by 2025. 
 
10. Incremental outputs were valued using the estimated willingness of consumers to pay for 
additional electricity, adjusted to the appropriate voltage level of each subproject. Demand 
functions relating energy price to energy demand were estimated for each of the three main 
consumer types (domestic, commercial, and industrial). The form of the demand function follows 
ADB’s Economics and Research Department Technical Note No. 3 Measuring Willingness to 
Pay for Electricity.3 Demand functions were derived using three data points for each consumer 
type: the levelized cost and quantity of alternative energy sources, and CEB’s marginal tariffs for 
consumers consuming the average quantity of electricity for 2008 and 2009 (i.e., one data point 
for each year), adjusted for income levels and inflation. Regression analysis was then used to 
derive the three demand functions. The derived demand functions were then applied and solved, 
on a year-by-year basis to value the incremental consumption enabled by each subproject and 
for each consumer type.  
 
11. The reliability and loss reduction distribution subproject aims to reduce the high number 
of unscheduled, short-duration power outages that are currently experienced. These outages 
carry a high economic cost in terms of lost production and output. For the purposes of this 
analysis, Sri Lanka’s gross national product per unit of electricity sold was taken as a proxy for 
the value of energy not served because of unscheduled short-duration outages.  
 
12. Tables 1 shows the quantities and values of the economic benefits ascribed for the first 5 
years following project commissioning. 

                                                
2
  It was assumed that losses in the without project case would increase only to a point beyond which no further 

demand growth would be possible without further investment. Since additional sales were not counted as a 
benefit, growth in losses in the with project case was considered only up to the same point as the without project 
case. 

3
  ADB. 2002. Economics and Research Department Technical Note Series No. 3. Measuring Willingness to Pay for 

Electricity. Manila. 
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Table 1: Economic Benefits: Quantities and Values Ascribed 

Economic Benefits   Unit 2013 2014 2015 2016 2017 2018 

          

Quantity         

 
Incremental output  GWh  25.6  46.2  63.9  93.5 119.7 157.2 

 
Non-Incremental output  GWh   7.1  12.2  16.6  22.2  26.5  32.6 

 
Reduced energy not served  GWh   0.1   0.1   0.1   0.1   0.1   0.1 

          
Unit Value         

 Average willingness to pay  SLR/kWh  41.4  14.7  15.6  17.1  18.5  20.1 
 

Average resource cost saving  SLR/kWh  41.4  48.6  53.3  57.8  61.8  66.1 
 

Average value of energy not served SLR/kWh 502.3 502.3 502.3 502.3 502.3 502.3 
 

Aggregate average unit benefit  SLR/kWh  26.7  26.3  26.8  27.4  28.4  29.6 
                    

GWh = gigawatt-hour, kV = kilovolt, kWh = kilowatt-hour, SLR = Sri Lanka rupee 
Source: Asian Development Bank staff estimates 

 
13. Estimated economic internal rate of return. The detailed cost–benefit calculations show 
that the project is expected to deliver significant economic benefits, as summarized in Table 2, 
with an aggregated estimated economic internal rate of return (EIRR) of 23.0%. The EIRRs of 
four of the five subprojects are above or close to the hurdle rate4 of 12%. The EIRR for the Uva 
network strengthening distribution subproject was not calculable as undiscounted benefits are 
less than undiscounted costs over the life of the subproject. However, this subproject focuses on 
improving network reliability and security, and on reinforcing a sub-transmission backbone to 
allow for future network expansion, the benefits of which cannot be reasonably assessed under a 
deterministic analysis framework. As such, it is not appropriate to judge the economic viability of 
this subproject in isolation from other network expansion and augmentation. Therefore, the 
overall project is deemed economically viable even though the EIRR for the Uva network 
strengthening distribution subproject is below the hurdle rate.  
 

Table 2: Economic Internal Rate of Return Results 

Subproject     
EIRR 

(%) 

Transmission    

  T1. New Galle grid substation and related 132 kV transmission line  18.2 

  T2. Northeast grid substations and 132 kV transmission lines  26.1 

Distribution    

  D1. Ampara rural electrification   11.0 

  D2. Reliability and loss reduction   14.1 

  D4. Uva network strengthening   ... 

Aggregate Transmission and Distribution     23.0 

… = not calculable, EIRR = economic internal rate of return, kV = kilovolt.  
Source: Asian Development Bank staff estimates. 

 
14. Sensitivity and risk analysis. Risks that the subprojects will not achieve satisfactory 
economic returns were identified from both the cost and benefit side. For each of the risks 

                                                
4
 The hurdle rate is the minimum acceptable rate of return on a project given its risk and the opportunity cost of 

forgoing other projects. 
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identified, the sensitivity of the EIRR was tested and switching values were calculated.5 The 
EIRR exceeds 12% in all cases (Table 3). Based on these results, the project appears to be 
economically viable. 
 

Table 3: Sensitivity Analysis for Combined  
Transmission and Distribution Components 

Sensitivity Parameter     Variation EIRR Switching Value 

        (%)  (%) (%) 

 Base case    23.0  

1 Project capital costs   +10 22.0 107.8 

2 Benefits   –10 21.3 –63.6 

3 Cost of supply   +20 21.9 202.7 

4 Operation and maintenance   +20 22.9 >1000 

5 Commissioning delayed   1 year 20.9  

6 Combined (1, 2, 3, 4, 5)       17.4   
EIRR = economic internal rate of return. 
Source: Asian Development Bank staff estimates.   

 
15. Distribution analysis. The distribution of costs and benefits among stakeholders was 
assessed by comparing financial costs and benefits to economic costs and benefits. Overall, the 
economic net present value exceeds the financial net present value by SLR20,210 million. 
Consumers are the greatest beneficiaries, with net benefits of about SLR11,265 million. 
Unskilled labor benefits by about SLR180 million, and Sri Lanka’s economy benefits by about 
SLR8,766 million. CEB is a net loser in this analysis (SLR4,429 million), as its weighted average 
cost of capital and its expected financial internal rate of return on the investment is well below the 
12% discount rate used in the analysis. 
 
16. Sustainability. The proposed investments represent the most urgent subprojects, but 
they only represent a small part of the sector’s investment needs. However, together they will 
make a discernable difference in the quality of the electricity supply for many consumers. The 
economic benefits flow is expected to be financially and institutionally sustainable as long as the 
proposed tariff reforms, which will establish a transparent tariff-setting regime that will permit 
CEB to recover all of its efficient costs, is implemented. This tariff regime will ensure CEB that the 
new capital and operating costs to implement its proposed investment program are recoverable 
and that CEB will earn an acceptable return on capital over time. Internal generation of funds is 
not forecast to be a viable financing source for CEB from about 2015. 
 
C. Conclusion 
 
17. The economic analysis confirms that the proposed investment is least-cost and 
economically viable. The analysis yields an overall EIRR of 23.0%. Sensitivity and risk analysis 
demonstrates that the expected economic performance is robust. From an economic 
perspective, the proposed investment should proceed. 

                                                
5
  A switching value measures the percentage change in the variable required to reduce the EIRR to the assumed 

hurdle rate. 




