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FINANCIAL ANALYSIS 
 

A. Introduction 
 
1. Financial evaluation of the proposed investment followed Asian Development Bank (ADB) 
guidelines for financial management and analysis of projects.1 The evaluation examines the 
financial viability of the proposed modernization of the distribution network operated by the 
Electricidade de Timor-Leste (EDTL). Financial viability was evaluated by comparing the financial 
internal rate of return (FIRR) against the weighted average cost of capital (WACC). 
 
B. Methodology and Major Assumptions 
 

1. Project Components 
 
2. The project includes the following physical components:  
 

(i) deployment of smart meters, including automatic meter reading and advanced 
meter infrastructure; 

(ii) upgrading of the distribution network and rehabilitation of regional office buildings; 
(iii) construction of a distribution control and dispatch center in Dili and installation of 

a distribution automation system (DAS); and 
(iv) establishment of a distribution management information system (DMIS). 

 
3. Institutional strengthening is included for staff training and the development of guidelines 
and operation manuals for the DAS, automatic meter reading, advanced meter infrastructure, the 
DMIS, and the dispatch and control center, as well as updating of electricity grid codes. 

 
2. Project Benefits 

 
4. The project’s financial viability was assessed by comparing scenarios with and without the 
project. Most of the project’s expected financial benefit is attributable to the introduction of smart 
meters. Smart metering provides EDTL a direct way to mitigate pervasive commercial losses. 
Collection inefficiency, or failure to recover payment from consumers for billed electricity, is 
resolved automatically through prepayment smart meters as no bills are sent out and consumers 
pay before consumption. For postpaid customers, consumer bills are generated and transmitted 
automatically with no need for manual intervention. Billing inefficiency, or electricity that is 
delivered but not billed, is reduced in several ways. First, electromechanical meters, which tend 
to underread electricity consumption and can become stuck, recording no consumption at all, can 
be replaced. Electronic smart meters are more accurate and stable, and when they fail—or are 
tampered with—an electronic report can be generated automatically and sent instantaneously. 
Second, electricity theft can be revealed instantaneously using the difference between 
instantaneous demand on a distribution transformer and the sum of instantaneous consumer 
demand downstream of it. The meters themselves cannot eliminate theft, however, and EDTL 
must investigate and disconnect any illegal connections. 
 
5. In 2016, EDTL recorded distribution losses equal to 51% of the electricity received at 150 
kV substations, excluding collection inefficiency. Of the losses, an estimated 10% are technical 
losses and 14% are unmetered consumption by about 50,000 consumers. The balance of 27% is 

 
1 ADB. 2019. Financial Analysis and Evaluation: Technical Guidance Note. Manila; and ADB. 2005. Financial 

Management and Analysis of Projects. Manila. 

http://www.adb.org/Documents/RRPs/?id=49177-002-3
https://www.adb.org/sites/default/files/institutional-document/535126/financial-analysis-evaluation-guidance-note.pdf
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assumed to be mostly illegal connections and inaccurate meters. The analysis assumed that all 
losses from unmetered consumption and half of other nontechnical losses would be eliminated. 
Technical losses were assumed to be unaffected. Collection efficiency was assumed to increase 
to 100% for smart meters configured as prepayment meters and to 95%–97% for postpaid 
customers.  
 
6. It was further assumed that 70% of loss reduction would convert into sales because 
consumers would choose to purchase the electricity that they were previously consuming for free, 
generating an additional 99 gigawatt-hours (GWh) of electricity sales annually, valued at the 
current average revenue realization of $0.15 per kilowatt-hour (kWh), held constant in real terms, 
for incremental revenue of about $11 million per year. The 30% balance of loss reduction was 
assumed to convert into reduced electricity generation by an estimated 33 GWh per year, for 
annual savings of about $4 million.  

 
7. The main benefit from subprojects for network rehabilitation, a new distribution control and 
dispatch center, and a new DAS will be reduced outages caused by network faults. The number 
of 20 kV faults per year was estimated to reduce from about 24 now to 8 when the two subprojects 
are completed. Each outage will shorten from about 120 minutes now to about 80 minutes. 
Similarly, rehabilitating transformer low-voltage fuses and switchgear will reduce distribution 
transformer outages from an average of two per transformer per year, each previously causing 
an outage lasting an average of 2 days for about 124 customers. International benchmarks 
suggest that outages will be reduced by 80% once low-voltage protection has been restored, and 
once the load has been transferred from overloaded transformers into new transformers that will 
be installed under the subproject.  
 
8. Outage reduction will allow for some 2.5 GWh of additional electricity sales from the grid. 
The financial benefit was valued at current average revenue realization of $0.15 per kWh, for a 
revenue increase of about $500,000 per year.  
 
9. The proposed DMIS subproject will convey numerous benefits to EDTL and Timor-Leste 
in the form of advanced asset information and management. Because these benefits are difficult 
to quantify and value, however, they have been excluded from the analysis, although the cost of 
the DMIS is included. 
 
10. Financial benefits are summarized in Table 1. 

Table 1: Project Financial Benefits 
Item     2023 2024 2025 2026 2027 2044 
          

1. Smart metering        

 Increased sales (GWh) 0.0 2.8 33.3 98.5 98.5 23.3 

 Unit value ($/kWh) 0.1 0.1 0.1 0.1 0.1 0.1 

 Value ($’000) 0.0 383.5 4,510.2 13,133.8 12,927.0 2,337.7 

 Reduced generation (GWh) 0.0 1.3 15.6 46.3 46.3 11.0 

 Unit value ($/kWh) 0.1 0.1 0.1 0.1 0.1 0.1 

 Value ($’000) 0.0 164.0 1,988.0 5,973.0 6,064.1 1,501.1 

 Improved collection ($’000) 0.0 0.9 4.4 8.7 8.6 2.6 

          
2. Rehabilitation of distribution network, automation system, and control center  

 Increased sales (GWh) 0.0 0.0 0.4 1.7 1.8 0.7 
      

 Unit value ($/kWh) 0.1 0.1 0.1 0.1 0.1 0.1       

 Value ($’000) 0.0 2.2 55.7 230.3 238.0 66.7 
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Item     2023 2024 2025 2026 2027 2044 

              

Total financial benefits ($’000) 0.0 550.5 6,558.3 19,345.8 19,237.7 3,908.1 
      

GWh = gigawatt-hour, kWh = kilowatt-hour. 
Note: For brevity, only selected years are shown. 
Source: Asian Development Bank estimates. 

 
3. Project Costs 
 

11. Capital expenditure. Capital expenditure includes (i) the supply and implementation of 
smart meters and advanced meter infrastructure; (ii) network rehabilitation, including the 
construction of new buildings; (iii) the supply and implementation of the distribution control and 
dispatch center, DAS, and DMIS; (iv) institutional strengthening; (v) consulting services for project 
implementation; and (vi) physical contingencies.  
 
12. Incremental operation and maintenance costs. Historically, the cost of EDTL operation 
and maintenance, excluding fuel, has equaled about 4% of the gross value of EDTL assets. 
Therefore, a value of 4% of the gross value of in-service project assets was adopted to estimate 
incremental operation and maintenance cost, or about $1.8 million per year. 

 
13. Generation cost. The cost of generating electricity using existing generating plant was 
estimated based on 2016 generation and fuel consumption and projected using World Bank 
forecasts for international crude oil prices.2 On this basis, the financial cost of generation was 
estimated at $0.12 per kWh. 
 
C. Weighted Average Cost of Capital 

 
14. The WACC was calculated for the overall investment in real terms. Debt financing will 
consist of a loan from ADB ordinary capital resources, carrying a base interest rate of 0.9% plus 
a spread of 0.5%.3 As risk-free rates and market risk premiums are not reported for Timor-Leste, 
the pretax nominal cost of equity for the project was estimated at 17%, based on typical equity 
return targets for other regional state-owned electricity supply enterprises. The estimate implies 
a risk-free rate of 10%, a market risk premium of 8%, and an equity beta of about 1 at a gearing 
ratio of 66%. The overall WACC for the project is estimated at 4.7% (Table 2). 

Table 2: Weighted Average Cost of Capital 
Item Amount 

($ million) 
Weight 

(%) 
Pretax 

Nominal 
Cost 
(%) 

Tax 
Rate 
(%) 

Inflation 
(%) 

Posttax 
Real Cost 

(%) 

Weighted 
Cost  
(%) 

ADB OCR loan 35.0 70.0 1.8 0.0 1.6 0.2 0.2 
Government equity 15.0 30.0 17.0 0.0 1.6 15.2 4.5 
 Total 50.0 100.0   WACC (real, posttax) 4.7 

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

 
  

 
2 World Bank. 2019. Commodity Markets Outlook. October 2019 update. 
3 Using the 10-year United States dollar London interbank offered fixed swap rate in October 2020. 
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D. Financial Internal Rate of Return 
 

15. Incremental financial cash flows attributable to the investment over 25 years were 
estimated using the following assumptions. No terminal values were included. A 20-year average 
life was assumed for new assets, sensitivity tested for the impact of a significant $20 million midlife 
upgrade for automation and information technology components. Costs and benefits were 
expressed in base year 2020 constant prices. Analysis was in real prefinancing terms and, 
therefore, excludes price contingencies and financing costs. Aggregate cash flow (Table 3) thus 
yields an FIRR of 28.7%, which is well above the WACC of 4.7%, indicating that the investment 
is financially viable or that the project covers its costs and provides an acceptable return on 
investment. The FIRR of 28.7% reflects high return on investment achievable under a program to 
reduce commercial losses. 
 

Table 3: Aggregate Financial Internal Rate of Return Calculation 
 ($’000)  

Year   Incremental Revenue   Incremental Costs   Net 

    New Sales Reduced Costs   Capital O&M Generation   Cash Flow 

2022   0  0    4,973  0  0    (4,976) 

2023   0  0    11,733  0  0    (11,734) 

2024   383  164    13,620  67  7    (13,140) 

2025   4,536  1,988    11,303  607  152    (5,428) 

2026   13,286  5,973    4,640  1,665  527    12,775  

2043a   9,904  6,338    0  1,851  1,281    14,283  

2044   2,251  1,501    0  740  279    3,028  

               Terminal value: 0  
              FIRR: 28.7% 

               FNPV: 109,262  

( ) = negative, FIRR = financial internal rate of return, FNPV = financial net present value, O&M = operation 
and maintenance. 
a For brevity, only selected years are shown. 
Source: Asian Development Bank estimates. 

 

E. Sensitivity Analysis 
 
16. The project is not sensitive to changes in key variables (Table 4).  

 
Table 4: Sensitivity Analysis 

Sensitivity Parameter Variation FIRR FNPV SV (FIRR) 

      (%) ($ million)  (%) 

  Base case   28.7 109.3   

1. Project capital costs 20% 23.8 98.4 116.9  
2. Limit on loss reductiona (50%) 25.9 93.1 (508.1) 
3. Project O&M costs 20% 28.1 105.7 1,008.8  
4. Oil price (25%) 27.3 100.7 (504.9) 
5. Limit on outage reductionb (50%) 28.8 110.5 12,178.3  
6. Midlife capital expenditure $20 million 28.2 100.0  
7. Delayed commissioning 1 year 22.6 98.4   

( ) = negative, FIRR = financial internal rate of return, FNPV = financial net present value, O&M = operation and 
maintenance, SV = sensitivity value 

a 50% reduction in assumed billing efficiency improvement was tested. 
b Outage reducing by 33.5% rather than by 67.0% was tested. 

Source: Asian Development Bank estimates. 
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F. Conclusions 
 
17. Financial analysis demonstrates that the proposed investment is financially viable. The 
smart metering component of the project has a significant impact on commercial losses, reducing 
the margin between average unit revenue and average cost of generation, including network 
losses from –$0.04/kWh now to zero once the project is implemented.  
 
G. Electricidade de Timor-Leste Financial Performance 
 
18. Up to the end of December 2020, EDTL was functionally the electricity department of the 
Ministry of Public Works. No financial statements were prepared for EDTL, and its assets were 
not reported. Since 1 January 2021, EDTL has been a public enterprise and will consequently be 
required to produce annual audited financial statements. Table 5 summarizes revenue and 
expenditure projections for the new public enterprise and possible requirements for government 
budgetary support. The business structure and revenue requirements for EDTL are yet to be 
established. Therefore, projections are based on available historical data. 
 

Table 5: Historical and Projected Electricity Supply Revenue and Expensesa 
($ million) 

Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2030a 

 Actual Est. Forecastb 
Revenue 24.5  27.0  29.5  25.0  32.9  33.5  36.1  38.2  44.5  54.5  
             
Operating 
expenses           
 Fuel 40.1  58.6  74.2  51.7  73.0  84.5  94.9  103.7  127.2  164.9  

 Other 18.0  18.0  18.0  18.0  18.2  18.6  19.3  20.1  20.8  22.0  
            

EBITDA (33.6) (49.6) (62.7) (44.7) (58.3) (69.6) (78.1) (85.6) (103.5) (132.4) 
           Capital expenditure           
 ADB project      5.2  12.4  14.7  12.6   
 Other 14.4 14.4 1.3   5.0 5.0 5.0 5.0 5.0 
Government  
budgetary support 58.1 91.3 92.2 123.0 194.5c 74.6 83.1 90.6 108.5 137.4 

( ) = negative; ADB = Asian Development Bank; EBITDA = earnings before interest, tax, depreciation, and amortization. 
a For brevity, only selected years are shown. 
b The table should be considered indicative only. The Ministry of Finance provided revenue projections but not tariff 

assumptions implicit in them. 
c Total 2021 government budgetary support for electricity is taken from the state budget. 
Sources: Electricidade de Timor-Leste, Ministry of Finance, Timor-Leste Budget Transparency Portal, and ADB 
estimates. 


