
 
Market Transformation through Introduction of Energy-Efficient Electric Vehicles Project (RRP PHI 43207) 

 
 

 

FINANCIAL ANALYSIS 
A. General 

 
1. The financial analysis of the proposed project has been carried out in accordance with 
the guidelines of the Asian Development Bank (ADB).1 All financial costs and benefits have 
been expressed in constant May 2012 price levels. Cost streams used to determine the financial 
internal rate of return (FIRR), i.e., capital investment and operation and maintenance, reflect 
costs of delivering the estimated project benefits. The revenues used to estimate the financial 
benefits are derived from the actual survey and interview of the e-trike drivers using the pilot 
units in Mandaluyong as well as on a survey of the existing tricycle drivers operating in Fort 
Bonifacio. The weighted average cost of capital (WACC) of the project based on the project 
funding assumptions is compared with the FIRR to ascertain the financial viability of the project. 
 
B. Financial Analysis  

 
2. For the present study, the following general assumptions and approach are adopted: 

 
(i) The useful economic life of an e-trike is about 10 years, and the main operation 

cost savings are derived from daily fuel ($6.55 for 5.5 liters of gasoline to $1.43 
for 6 kWh of electricity per day) 

 
(ii) The financial analysis captures the changes in the nature of maintenance costs 

that remains the same (tires, brakes, bearing etc.); some are avoided (cost of oil 
changes, spark plugs, lead acid batteries, engine overhaul, carburetor and 
coolants); and some new costs for e-trikes (repair of controller, motors and 
replacement of Lithium Ion battery every 4 years).  

 
(iii) Current cost of an e-trike with Lithium Ion battery is about $5,500 based on the 

cost of 20 e-trike pilot units, we expect the unit price of the complete e-trike to 
reduce to $4,500 because of scale and the proposed sector transformation. 

 
(iv) It is also assumed that the units will be turned over to the drivers and owners 

after the 5-year lease-to-own period.  
 

(v) The financial opportunity cost of capital employed in the financial analysis is 
assumed to be 1.24% per annum, as discussed below. 
 

(vi) Capital costs include price contingencies and interest during construction. In the 
calculation of the FIRR, capital cost excludes price contingencies and interest 
during construction (as a result of debt financing). 
 

(vii) Operating and administration costs are based on the specific operating 
characteristics of the project set out in the technical assessment. 

 
(viii)  Data was extracted from the technical assessment to form the basis of the 

project component's financial analyses and calculation of the FIRR. 
 
 
 
 

                                                
1
  ADB. 2005. Financial Management and Analysis of Projects. Manila. 

http://www.adb.org/projects/43207-013/main
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C. Weighted Average Cost of Capital (WACC) 
 

3. The WACC was calculated using the proposed  financing sources:  ADB and Clean 
Technology Fund (CTF) foreign-currency loans. The ADB loan rate would be the London 
interbank offered rate (LIBOR) plus an ADB margin (of 0.4%), i.e., a total of 1.62% per annum. 
The CTF loan rate would be 0.25%. The cost of government equity is calculated at 8%, 
assuming a risk-free rate of return of 6% plus a 2% margin. The other assumptions are a 
domestic inflation rate of 4.2% and an international inflation rate of 1.0%. As shown in Table 1, 
the estimated WACC for the project is 1.24%.  
 

Table 1: Weighted Average Cost of Capital (WACC) 
 

  Financing Component 

  ADB CTF Government CTF   

  Loan Loan Equity Grant   

A. Amount ($ million)  300   100      99  5 504 

B. Weighting 59.5% 19.8% 19.6% 1.0% 100% 

C. Nominal cost (relending) 2.00% 0.25% 8.00%    6.00%   

D. Inflation rate 1.00% 1.00% 4.20% 1.00%   

E. Real cost  1.00% (0.75%) 3.80% 5%   

F. Weighted component of WACC  0.60% (0.15%) 0.75% (0.05%) 
 Weighted average cost of capital (real) 1.24%         

( ) = negative, ADB = Asian Development Bank, CTF = Clean Technology Fund, WACC = weighted average cost of 
capital. 
Source(s): ADB Staff estimates 

 
D. Results of Financial and Sensitivity Analyses 
 
4. The project is estimated to cost about $500 million which is allocated to finance the 
procurement cost of the 100,000 e-trike units (powered by lithium-ion batteries) and project-
related activities, including some charging stations, capacity building and contingencies. The 
project will be implemented over a 5 year period and will transform the industry. The 
transformation is defined in terms of access to Lithium Ion batteries with warranties, support and 
service infrastructure improving reliability of e-trike units.  
 
5. Financial internal rate of return analysis is done on two levels: (i) a project’s perspective 
with 100,000 e-trikes, and (ii) the proposed project design from a driver’s perspective where 
providing higher rate of financial return to the driver (or owner) encouraging the switch to new 
technology. 
 

1. Project’s Perspective: 
 
6. This analyses the proposed transformation project with 100,000 e-trikes. The scale up 
project is cofinanced by concessional financing from the CTF, the average cost of e-trikes is 
assumed to be about $4,500, and the reliability of operation is at least 350 days in a year 
(achieved through supplier’s warranty). The net present value (NPV) of the project’s cash flow is 
positive and the positive FIRR, of 5.93%, indicates financial viability as the cost of capital is 
about 1.24%.  
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Table 2: FIRR (Project’s Perspective) 

 
FIRR = financial internal rate of return, NPV = net present value, PMU = project management unit, WACC = weighted 
average cost of capital 
 

2. Driver’s Point of View 
 

7. A financial internal rate of return of 5.93% while the cost of capital is at 1.24% is a 
financially sound project. However, this is not a sufficient condition for a tricycle driver to switch 
to a new technology option. Since the livelihood of the driver will depend on the performance of 
this new technology, the project is designed in a way that guarantees minimum downtime for the 
units, The bidders, will be required to provide a performance guarantee that the e-trikes will 
have minimum downtime and they will work at least 350 days in a year. However, to be 
conservative, the financial analysis uses one month of down time.  
 
8. The main benefits to a driver are from switching fuel. Although Philippine has one of the 
most expensive electricity tariff in the region (about $0.24 per kWh),  and e-trike will need about 
6 kWh to carry 3-4 passenger to about 80 km, whereas for the same load and distance a 
gasoline trike will consume 5.5 liters of gasoline, costing about $6.50. Through the lease-own 
scheme, a driver will own the e-trike through payments for 5 years, or a part of their fuel 
savings. On this the basis a financial analysis is undertaken from the perspectives of a driver, 
which shows a FIRR of 47.1%. Although experience of earlier pilot experience indicated, in 
some cases, the income of driver was increased by close to 100%, the financial analysis 
assumes no increase in revenue because of the switch to a e-trike. A summary of the analysis 
is in Table 3.  

 
 
 
 
 
 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

1 31.5                 7,000                   1.70       33.2       8.8     8.8             (24.5)            

2 58.5                 20,000                 4.87       63.4       8.8     16.3   25.0           (38.4)            

3 90.0                 40,000                 9.74       99.7       8.8     16.3   25.0   50.0           (49.7)            

4 90.0                 60,000                 14.61     104.6     8.8     16.3   25.0   25.0   75.0           (29.6)            

5 90.0                 80,000                 19.48     109.5     8.8     16.3   25.0   25.0   25.0   100.0        (9.5)               

6 90.0                 100,000               22.64     112.6     16.3   25.0   25.0   25.0   25.0   116.3        3.6                

7 100,000               19.48     19.5       25.0   25.0   25.0   25.0   100.0        80.5              

8 100,000               14.61     14.6       25.0   25.0   25.0   75.0           60.4              

9 100,000               9.74       9.7          25.0   25.0   50.0           40.3              

10 100,000               4.87       4.9          25.0   25.0           20.1              

11 93,000                 -         -         

12 80,000                 -         -         

13 60,000                 -         -         

14 40,000                 -         -         

15 20,000                 

16 -                        

17 -                        

18 -                        

19

20

NPV 39.12           

FIRR 5.93%

WACC 1.24%

Year 

Costs ($million) Revenues  ($million)

Investment 

Cost

Net RevenueTotal 

Costs 

Total 

Revenue 

PMU 

Cost

e-trikes in 

operation
Boundary Revenue
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Table 3: FIRR (Driver’s Point of View) 

 

 
 

FIRR = financial internal rate of return, ICE = internal combustion engine, O&M = operations and maintenance 
 

9. The financial viability of the project component was subjected to sensitivity analysis. The 
variables considered for the sensitivity analysis were a higher boundary fee of P220, per day, 
10% increase in cost of electricity, 10% reduction of cost of gasoline, 20% increase of battery 
cost and a combination of all of the above. Table 4 demonstrates that the project would be 
financially viable even under a range of negative scenarios. 
 
 

Table 4: Sensitivity Analysis of FIRR (Driver’s Perspective) 

   
FIRR NPV 

Base Case     47.1% $8,753  

 10% reduction of gasoline cost  19.1% $5,418  

 Boundary increase to 220 peso per day  16.5% $6,831  

 Increase of electricity by 10%  35.8% $7,910  

 Increase of battery price 20%  37.0% $7,186  

 combination 1,2,3,4    7.1% $2,239  

 
   FIRR = financial internal rate of return, NPV = net present value 

Capital Cost Total Cost 

Year
Purchase 

price, $

O&M Cost 

gasoline trike, 

$/year

O&M Cost, e-

trike, $/year

O&M Cost 

savings net, 

$/year

Gasoline 

trike, fuel, 

$/year

Battery Cost 

(annualized), 

e-trike 

Charging 

Cost ($/year)

Net fuel cost 

savings, $/year

Net 

Change 

in cost, 

2013 1595.2 369.7 229.9 139.9 1892.6 478.6 1414.1 -41.3

2014 1595.2 369.7 229.9 139.9 1892.6 478.6 1414.1 -41.3

2015 1595.2 369.7 229.9 139.9 1892.6 478.6 1414.1 -41.3

2016 1595.2 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 -574.7

2017 1595.2 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 -574.7

2018 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2019 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2020 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2021 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2022 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2023 3300.0 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 -2279.4

2024 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2025 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2026 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2027 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2028 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2029 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2030 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2031 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 1020.6

2032 369.7 229.9 139.9 1892.6 533.3 478.6 880.7 740.9

FIRR 47.1%

NPV $8,753

WACC 1.24%

Operation and maintenance Fuel and related cost




