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ECONOMIC ANALYSIS 

1. The economic analysis has been carried out following the Asian Development Bank’s 
(ADB’s) Guidelines for the Economic Analysis of Projects.1 It intends to quantify costs and 
benefits, value them in societal terms, and compare the benefits against the costs, from an 
Indonesian perspective. 
  

A. Introduction 
 

2. PLN, the state-owned power utility, plans to strengthen the power supply grid and 
connect new customers in West Kalimantan, Indonesia by investing in new power transmission 
lines and substations. PLN’s investment in West Kalimantan is part of its nationwide plan to 
connect about 10 million new customers between 2011 and 2015 to support the government’s 
commitment to increase the national electrification ratio to 90% by 2020 from about 62% in 
2010.  

3. PLN’s cost of power generation is high because more than 20% of its power generation 
across Indonesia—100% in West Kalimantan—is from diesel or fuel oil, the most expensive 
fuels for power generation. West Kalimantan’s average cost of production was about $0.25 per 
kilowatt-hour (kWh), while the cost of power generation in neighboring countries was 
$0.03/kWh2 to $0.11/kWh. However, PLN’s options to reduce the average cost of power 
generation and its reliance on oil are limited as it can either invest in new coal-based power 
generation or import power from neighboring Sarawak, Malaysia. While coal generation is 
largely part of its medium-term strategy, in the short term, PLN has decided to import 
hydropower generation from neighboring Sarawak to reduce its cost of power generation. To 
allow for the power import from Malaysia (Sarawak state), this project will build the Indonesian 
side of the 130-kilometer (km) transmission link between Sarawak and West Kalimantan.  
 

4. PLN plans to displace about 150 megawatts (MW) of its fuel oil-based power in West 
Kalimantan with hydropower-based generation from Sarawak. On the Malaysia side, Sarawak 
Electricity Supply Corporation (SESCO) aims to become a clean energy supplier to its 
immediate neighbors, especially because its current customer base will not be able to absorb 
the electricity generated by its hydropower resources. The maximum demand from its existing 
customers is expected to grow to only about 1,150 MW by 2015, compared with the additional 
potential generation capacity of more than 4,000 MW by 2015. To utilize the capacity, SESCO 
has signed a take-or-pay contract to supply about 230 MW (base load 50 MW, peak period 
additional 180 MW) to West Kalimantan. Discussions are at an advanced stage for exporting 
power to Brunei (400 MW), and Sabah (300 MW).  
 
5. Once the interconnection under this project is operational, it will help to materialize the 
potential economic benefits for parties on both sides of the connection. On the Malaysian side, 
benefits will be accrued by selling excess hydropower. On the Indonesian side, the import of 
cheaper hydropower will save the high diesel-based generation cost.  
 
6. From the perspective of Malaysia and Sarawak, for the short and medium terms the 
economic advantage of the interconnection is evident by looking at the forecast for supply and 
demand. On the supply side, between 2009 and 2016, before the Peninsula high-voltage direct 
current (HVDC) scheme and the Brunei interconnection come into service, SESCO will probably 
spill cheap clean energy in the river. Only fast implementation of new industries in the Sarawak 
Corridor of Renewable Energy (SCORE) program, notably increasing the energy demand, could 
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improve the situation. Therefore, the economic advantage for Sarawak is to have a rapidly 
available and reliable off-taker for the excess hydropower. This will bring sizable revenue, hence 
economic benefits for Sarawak. 
  
7. On the Indonesia, West Kalimantan side, generating electricity at $0.25 per kWh results 
in an operational cost deficit (not counting the cost of capacity). Comparing to the selling price of 
electricity (on average about $0.085 per kWh), such generating costs are far higher than the 
electricity tariff. In 2008, this situation produced an operational deficit (covered by subsidy) of 
about $259 million. The total cost of the 275 kilovolt (kV) interconnection will be a fraction of this 
annual operational deficit. Hence, the benefit gains for West Kalimantan to buy electricity from 
SESCO instead of maintaining an operational deficit are based on the avoided generation costs 
(about $0.25 per kWh); when multiplied by the total energy transferred from Malaysia to West 
Kalimantan, this amounts to a significant gain for West Kalimantan. 
 

B. Economic Cost and Benefit 
 
8. The simplified methodology used for the economic benefits of this project focuses on the 
most salient point—the avoided generation costs in West Kalimantan by importing cheap 
hydropower from Sarawak. 
 
9. The project cost is estimated at $130 million including base costs, contingencies, and 
interest during construction. This economic analysis deals with the base cost and physical 
contingencies only. This amounts to $119.4 million. The project cost is converted to the 
economic cost by applying conversion factors. For Indonesia, two conversion ratios are derived. 
The first ratio relates to the conversion of the foreign cost and the second ratio relates to local 
employment costs. The costs of substation and transmission lines are attributed to foreign 
costs. Land acquisition, resettlement, and environmental monitoring costs are local costs.  
 
10. The project base cost and its economic costs are summarized in Table 1. 
 

Table 1: Base and Economic Cost 
 

Items Basic cost Economic cost 

  
Foreign Local Foreign Local Total 

 
$ million $ million $ million $ million $ million $ million 

1. Substation 275kV 
         

30.90  
        

30.90  
 

              
41.54  

 

        
41.54  

2. Transmission Line 275 kV 
         

31.90  
        

31.90  
          

3.19  
              

42.89  
 

        
42.89  

3. Expansion of Existing Grid 150kV SS + lines 
         

36.50  
        

18.25  
        

18.25  
              

24.54  
        

13.51  
        

38.04  

4. ADSS replacement Pontianak-Singkayang 
           

0.70  
          

0.70  
 

                
0.94  

 

          
0.94  

5. Land Acquisition and Resettlement 
           

5.30  
 

          
5.30  

 

           
3.92  

          
3.92  

6. Environmental Costs 
           

0.40  
 

          
0.40  

 

           
0.30  

          
0.30  

7. Consulting Services 
           

2.00  
          

2.00  
 

                
2.69  

 

          
2.69  

8. Physical Contingencies 
         

11.30  
          

5.65  
          

5.65  
                

7.60  
           

4.18  
        

11.78  

Total cost 
      

119.00  
        

89.40  
        

32.79  
           

120.20  
        

24.26  
      

142.10  
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ADSS: All-Dielectric Self-Supporting cables, kV: kilo-Volt 
Source: Asian Development Bank  

 

11. In addition to the investment cost, the operation and maintenance (O&M) costs are 
estimated at 2% per annum for substations and 1% per annum for transmission lines. So the 
total investment and operating costs consist of equipment, consulting services, land and 
resettlement and environmental protection, and annual O&M. 
 
12. The benefits consist of saving very expensive diesel-based generation. In West 
Kalimantan, current generation costs reach $0.25 per kWh. With the technological development, 
the overall system generation costs are projected to abate gradually towards $0.20 per kWh, 
saturating at the future production costs—the economic internal rate of return (EIRR) calculation 
is based on the assumption that 90% of this cost will be avoided.  
 
13. For the base scenario, an assumption was adopted that over the long run (20 years) 
Sarawak and West Kalimantan could have an almost equivalent cost of electricity. However, in 
2009, the generation cost in Kalimantan was about $0.25 per kWh (taking into account the 
diesel direct cost, dealers’ margin, and transport)3 and in Sarawak less than $0.05 per kWh for 
incremental generation cost of hydropower. The Government of Indonesia is expected to 
remove subsidies gradually, and the long term tariff will eventually reflect PLN’s cost of power 
generation. That means PLN could use reasonably cheap coal and generate with efficient 
thermal power plants (TPPs) up to 300 MW and larger when technically feasible. Over 20 years, 
the cost per kWh should be about $0.12, perhaps even lower (with pollution abatement 
equipment). On the Sarawak side, development of the hydropower plant (HPP) is based on the 
result of a ranking study by decreasing order of merit and the two most efficient sites (i.e., 
Bakun and Murum) are being built. All the others will gradually be more expensive, up to the 
point where the cost of an HPP will be equal to the cost of a TPP (coal-fired). At that point, both 
Sarawak and West Kalimantan will have about the same Long Run Marginal Cost of electricity, 
since both of them will rely on coal with prices fixed by the market. However, the average cost of 
electricity in Sarawak will be much lower because of the HPPs’ low cost and long life, provided 
the reservoirs are not silted.  
 
14. This project EIRR is robust. The negotiated tariff is about $0.10 per kWh. Since more 
than 60% of power will be purchased under a take-or-pay contract for the first 5 years, the 
benefit calculation is based on three power purchase scenarios, depending on the amount of 
take-and-pay quantities in the current 5-year period and the overall volume in future years. The 
main scenarios are as follows: (i) base case: assumes that only 50 MW will be take-and-pay for 
off-peak time during the first 5 years, and only 50 MW will be purchased as a base load after 
5 years of the contract at a 25% higher tariff; (ii) high case: assumes 100 MW will be take-and-
pay (first 5 years) and the same capacity will continue during the next period at 15% higher 
price; and (iii) low case: assumes no take-and-pay and the power purchase would stop after the 
first 5 years. The EIRR is estimated at 53% from 2013 to 2033 for the base case. Table 2 
summarizes the sensitivity analysis based on different power purchase scenarios.  
 
 
 

                                                      

3
 This price was mentioned in meetings with PLN as the commonly accepted generation cost throughout the project. 
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Table 2: Economic Internal Rate of Return Scenario Analysis 

NPV (@12%) EIRR

Power Purchase Power Purchase

Scenarios  Capacity (MW) Price  Capacity (MW) Price   (2013-2033)

1. Base Case

Baseline: 50 50 25% higher 243 52.0%

Peak: 180 0

Off-Peak: 50 0

2. High Case

Baseline: 50 50 15% higher 504 70.0%

Peak: 180 180 15% higher

Off-Peak: 100 100 15% higher

3. Low Case

Baseline: 50 0 77 32.0%

Peak: 180 0

Off-Peak: -                       0

Base price per 

signed Power 

Exchange 

Agreement

1st 5-Year After 5 Years

 

 

MW: Megawatt, NPV: Net Present Value  

Source: Asian Development Bank estimates  
 
15. Additional sensitivity analysis was undertaken for the base case: (i) price doubled after 
5 years, (ii) 100% increase in O&M cost, (iii) PLN’s decision not to import any take-and-pay 
volume outside the take-or-pay volume. Table 3 presents a summary of the sensitivity of the 
base case scenario. 
 

Table 3: Sensitivity of the Base Case 
 

Scenario EIRR  

100% price increase after 5 years 51% 

100% increase in O&M cost 52% 

No take-and-pay volume after 5 years 37% 

All combined 32% 
                                              EIRR = economic internal rate of return, O&M = operation  
                                              and maintenance. 
                                              Source: Asian Development Bank  

 
16. The benefits of the project are estimated as the value added of the power transfer 
through the project, taking into account the difference between 90% of avoided generating costs 
and the import price. The imported power volume is classified into three blocks: base load, peak 
load and off-peak at a uniform price of $0.10 per kWh. For the base case scenario, in the first 5 
years, the power transfer4 through the project will increase from 396 gigawatt-hours (GWh) to 
878 GWh; beyond 2020, the import will stabilize at 345 GWh. The annual costs and benefits for 
the base case and low case scenarios are shown in Tables 4A and 4B.  
 

                                                      
4
 Transfer volumes are adjusted to an 80% load factor, to be conservative. 



5 

 

 

Table 4A: Cost and Benefit Calculation and Economic Internal Rate of Return  

Year Power 

Cost of 

Investment O&M cost Cost of Import Total costs

Unit cost of avoided 

generation

Avoided 

Generation 

cost Net avoided

MWh ($ milllion) ($ milllion) ($ milllion) ($ milllion) $/kWh ($ milllion) ($ milllion)

2013 0.00 28.42 28.42 (28.42)

2014 0.00 99.47 99.47 (99.47)

2015 396,000.00 14.21 1.65 39.60 55.46 0.23 89.10 33.64

2016 878,400.00 1.65 87.84 89.49 0.23 197.64 108.15

2017 878,400.00 1.65 87.84 89.49 0.23 197.64 108.15

2018 878,400.00 1.65 87.84 89.49 0.23 197.64 108.15

2019 878,400.00 1.65 87.84 89.49 0.23 197.64 108.15

2020 612,000.00 1.65 61.20 62.85 0.23 137.70 74.85

2021 345,600.00 1.65 43.20 44.85 0.21 71.54 26.69

2022 345,600.00 1.65 43.20 44.85 0.21 71.54 26.69

2023 345,600.00 1.65 43.20 44.85 0.21 71.54 26.69

2024 345,600.00 1.65 43.20 44.85 0.21 71.54 26.69

2025 345,600.00 1.65 43.20 44.85 0.21 71.54 26.69

2026 345,600.00 1.65 43.20 44.85 0.19 65.32 20.47

2027 345,600.00 1.65 43.20 44.85 0.19 65.32 20.47

2028 345,600.00 1.65 43.20 44.85 0.19 65.32 20.47

2029 345,600.00 1.65 43.20 44.85 0.19 65.32 20.47

2030 345,600.00 1.65 43.20 44.85 0.19 65.32 20.47

2031 345,600.00 1.65 43.20 44.85 0.16 55.99 11.14

2032 345,600.00 1.65 43.20 44.85 0.16 55.99 11.14

2033 345,600.00 1.65 43.20 44.85 0.16 55.99 11.14

EIRR 52%

NPV at 12% 243 ($ milllion)

(Scenario: Base Case)

 
( ) = negative. EIRR: economic internal rate of return, O&M: operation and maintenance, kWh: kilowatt-hours,  

NPV: net present value  
Source: Asian Development Bank analysis  

 

Table 4B: Cost and Benefit Calculation and Economic Internal Rate of Return  

Year Power 

Cost of 

Investment O&M cost Cost of Import Total costs

Unit cost of avoided 

generation

Avoided 

Generation 

cost Net avoided

MWh ($ milllion) ($ milllion) ($ milllion) ($ milllion) $/kWh ($ milllion) ($ milllion)

2013 0.00 28.42 28.42 (28.42)

2014 0.00 99.47 99.47 (99.47)

2015 259,200.00 14.21 1.65 25.92 41.78 0.23 58.32 16.54

2016 604,800.00 1.65 60.48 62.13 0.23 136.08 73.95

2017 604,800.00 1.65 60.48 62.13 0.23 136.08 73.95

2018 604,800.00 1.65 60.48 62.13 0.23 136.08 73.95

2019 604,800.00 1.65 60.48 62.13 0.23 136.08 73.95

2020 302,400.00 1.65 30.24 31.89 0.23 68.04 36.15

2021 0.00 1.65 0.00 1.65 0.21 0.00 -1.65

2022 0.00 1.65 0.00 1.65 0.21 0.00 -1.65

2023 0.00 1.65 0.00 1.65 0.21 0.00 -1.65

2024 0.00 1.65 0.00 1.65 0.21 0.00 -1.65

2025 0.00 1.65 0.00 1.65 0.21 0.00 -1.65

2026 0.00 1.65 0.00 1.65 0.19 0.00 -1.65

2027 0.00 1.65 0.00 1.65 0.19 0.00 -1.65

2028 0.00 1.65 0.00 1.65 0.19 0.00 -1.65

2029 0.00 1.65 0.00 1.65 0.19 0.00 -1.65

2030 0.00 1.65 0.00 1.65 0.19 0.00 -1.65

2031 0.00 1.65 0.00 1.65 0.16 0.00 -1.65

2032 0.00 1.65 0.00 1.65 0.16 0.00 -1.65

2033 0.00 1.65 0.00 1.65 0.16 0.00 -1.65

EIRR 32%

NPV at 12% 77 ($ milllion)

(Scenario: Low Case)

 
( ) = negative. EIRR: economic internal rate of return, O&M: operation and maintenance, kWh: kilowatt-hours,  
NPV: net present value  
Source: Asian Development Bank analysis  


