
North–South Railway Project (RRP TKM 43441) 
 
 

                                                

Financial Analysis  
 

1. Financial performance of the North-South Railway Project in Turkmenistan was analyzed 
following the Handbook for Economic Analysis of Water Supply Projects1 and the Financial 
Management and Analysis of Projects of the Asian Development Bank (ADB).2 The financial 
analysis covers the 2-year implementation period from beginning-2011 to the end of 2012, 
including a 6-month defects liability period, and 30 years of operations from 2013 to 2042. The 
financial internal rate of return (FIRR) of the project is estimated at the constant 2010 financial 
costs, which include capital costs, operating expenses (fixed and variable expenses) and 
business and income taxes all attributable to the components of the project.   

A. Revenue Forecast 
 

2. The revenue for the Bereket-Buzhun section of the North-South Railway is based on 
traffic projections and freight and passenger tariffs. The project is essentially a freight railway 
with limited passenger traffic.  

3. Passenger traffic is expected to grow by 9.6% per year, from 2.88 million passenger-kms 
in 2013 to 45.62 million passenger-kms in 2042. This relatively low passenger traffic reflects the 
low population density in the area and the fact that it is unlikely that there will be many transit 
passengers traveling via railway.   

4. Freight traffic is expected to grow by of 11.4% per year, from 137.57 billion ton-kms in 
2013 to 3,561.06 billion ton-kms in 2042. The traffic sources for freight include diverted export, 
import, transit and domestic traffic, and generated traffic.  Generated traffic will originate from 
the project area. Overall, generated traffic accounts for 29.6% of total traffic and diverted traffic 
70.4%.  The project railway will reduce transit distance by about 680 km, so transit traffic 
diverted from other railways is significant and reflects a much improved connection between 
Central Asia and the Persian Gulf.  As the percentages indicate, traffic diverted from roads has 
been conservatively estimated.  Details of both freight and passenger traffic projections are in 
the economic analysis. 

5. The freight and passenger revenue for the Bereket-Buzhun Section is estimated by 
applying the existing Ministry of Railway Transport (MRT) tariffs with an annual escalation of 1% 
adjusted every five years. The transit freight tariff in 2013 is $0.038 per ton-km increasing to 
$0.049/ton-km in 2042 and the tariff for national freight including import and export traffic is 
$0.028 per ton-km increasing to $0.036/ton-km in 2042. The passenger tariff in 2013 is $0.015 
per passenger-km increasing to $0.02/passenger-km in 2042. 

6. However, not all of the railway revenue can be attributed to the project components. The 
project components include equipment for a new railway line that has been constructed and 
paid for. As such, the project components are an integral part of a railway infrastructure and the 
revenue for project components is not a discernible part of the passenger and freight transport 
tariff used by MRT. While it is difficult to determine the revenue attributable to the project, the 
best estimate is considered to be the value of ADB-funded and revenue generating investment 
as a percentage of total investment. Excluding duties and taxes, the initial investments for 
power supply, signaling, and telecom equipment including physical contingency is $115.82 
million3 and total project cost  is $302.25 million4. Therefore, the portion of initial investment for 

 
1   ADB. 1999. Handbook for Economic Analysis of Water Supply Projects. Manila. 
2   ADB. 2005. Financial Management and Analysis of Projects. Manila. 
3  For revenue allocation purposes only Output A: Signal, Power and Telecommunication Systems (including a 

contingency of 10%) was considered revenue generating. 
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the project is 38% of the total investment.  This portion is applied to the total revenue to 
estimate the revenue attributed to the project.  

B. Capital Investment  

7. Capital investment for the project is $166.7 million including contingencies (Table 1). 

Table 1: Project Investment Plan ($ million) 
 Item Amounta  
A. Base Costb   
    1.  Output A: Signaling, power, telecommunications systems 105.3 
    2.  Output B: Track maintenance and safety equipment 12.7 

    3.  Output C: Institutional Capacity Improvement  2.7 
    4.  Recurrent Costs 0.2 
    5.  Environmental Mitigation  1.4 
    6.  Taxes and duties 19.3 

B. Contingenciesc 20.8 

C. Financing Charges During Implementationd 4.3 
Total (A+B+C) 166.7 

a. Includes taxes and duties of $19.3 million to be financed from government resources. 
b. In mid-2010 prices. 
c. Physical contingencies computed at 10% for signaling, power, telecommunications systems; and 10% for field 

research and development, training, surveys, and studies. Price contingencies computed at 3% on foreign 
exchange costs and 10% on local currency costs; includes provision for potential exchange rate fluctuation under 
the assumption of a purchasing power parity exchange rate. 

d. Includes interest and commitment charges. Interest during implementation for ADB loan(s) has been computed at 
the 5-year forward London interbank offered rate plus a spread of 0.3%. The interest capitalized in the loan. 
Commitment charges for ADB loan are 0.15% per year on undisbursed loan amount. 

Source: Asian Development Bank estimates. 

8. The investment will be financed by an OCR loan, estimated at $125 million or 75% of 
total capital investment, and a government contribution of $41.7 million, or 25% of the total 
capital investment (Table 2).  

Table 2: Financing Plan 
Amount 

Source ($ million)  
Share of  
Total (%) 

Asian Development Bank (OCR) 125.0  75 

Government 41.7  25 

              Total     166.7  100.0 
Source: Asian Development Bank estimates. 

 
9. For the purposes of financial analysis, capital cost for the Project includes initial and 
periodic real cost including physical contingency, excluding price contingency and financing 
charges. Periodic capital investment includes overhaul and partial replacement cost of Project 
assets, an amount estimated at 20% of the initial cost every 10 years. Economic life is 
estimated to be 40 years for power supply, signaling, and telecom and 25 years for track 
machinery, all with a scrap value of 10%. 

                                                                                                                                                          
4  Includes ADB funded signal, power and telecommunication systems ($115.82 million) and MRT funded and built 

railroad track ($186.43 million) 
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C. Operating Costs 

10. The operating expenses include fixed and variable annual costs to maintain and operate 
the project components. Fixed costs include the minimum maintenance materials and labor 
costs which do not vary with the level of traffic. This is assumed to be 1% of capital expenditure 
and periodic maintenance to be conducted every 10 years. It is assumed that labor costs for the 
first 5 years will be absorbed by the existing workforce without any new hires, and that every 
subsequent 5 years, 10% of incremental revenue will be expensed for labor, fixed for the 
following 5 years. This represents less than 5.4% of the annual revenue for the Bereket-Buzhun 
section. With respect to initial project investment, fixed costs in 2013 is 1% gradually increasing 
to 4.6% by 2042 as the age of assets increases.  

11. Variable costs represent annual expenditures to support projected traffic. Variable costs 
include labor, materials, parts, fuel, electricity, and other costs to operate, repair, and maintain 
the power supply, signaling, and telecom equipment. Variable costs are estimated at 25% of the 
revenue attributable to the project components. This represents 9.5% of the annual revenue for 
the Bereket-Buzhun section. With respect to initial project investment, variable costs in 2013 are 
1.8% gradually increasing to 11% by 2042 as traffic increases. 

12. In 2013, the combined fixed and variable costs add up to 39% of the revenue attributable 
to the project components. This results in a working ratio of 64.2% in 2013, with the last year 
(2042) ratio of 55.3%. Operating ratio ranges from 87.5% in 2013 to 77.8% in 2042. Both ratios 
are within the reasonable range of comparable values of profitable railways.  

D. Weighted Average Cost of Capital 

13. Table 3 shows the weighted average cost of capital (WACC) based on 2010 data with 
following standard assumptions: (i) ADB with interest of 1.63%; (ii) Cost of equity at 11% based 
on local interest of 7% plus risk premium of equity over debt of 4%; and (iii) the nominal cost of 
foreign exchange denominated debt includes a risk factor of 3%.  

 
Table 3: Weighted Average Cost of Capital  

 Item  ADB Loan Equity Total  

Amount ($ Million)  125.00 41.71 166.71 
Weight  74.94% 25.06% 100.00% 
Nominal cost  4.63% 11.00%   
Tax rate  0.00% 0.00%   
Tax adjusted nom cost  4.63% 11.00%   
Inflation rate  0.00% 7.00%   
Real cost  4.63% 3.74%   
Weighted component  3.47% 0.949%   

WACC 4.41% 

Source: Project Consultant     
 

14. At the request of the borrower, the LIBOR-based adjustable interest rate would be 
converted to a fixed interest over the loan term. If the treasury-estimated fixed loan interest rate 
of 6.85% and foreign exchange risk of 2% is used for the ADB loan, the WACC would increase 
to 7.27%. 
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E. Financial Internal Rate of Return (FIRR) Calculation 

15. FIRR has been estimated for net cash flows for the 2011-2042 evaluation period. Table 
4 details the estimation of FIRR. The FIRR for the project at 7.71% is higher than the WACC of 
4.41% and slightly higher than the revised WACC of 7.27%, if a fixed loan interest rate is used 
for the ADB loan. The net present value (NPV) over the 2011-2042 period at the discount rate 
equal to WACC of 4.41% is $101.6 million for net flows before or after income tax. The project is 
thus financially viable. 

Table 4: FIRR Calculation ($ million) 
 

Year 
Capital 

Cost 

Change in 
Working 
Capital 

Working 
Expenses 

Operating 
Revenue 

Income, Business & 
Other Taxes 

Residual 
Value of 

Fixed Assets 

Net Cash Flow 
 

2011  (94.81) 0.00  0.00  0.00  0.00  0.00  (94.81) 

2012  (60.34) 0.00  0.00  0.00  0.00  0.00  (60.34) 

2013  0.00  (0.68) 4.11  10.15  0.00  0.00  5.36  

2014  0.00  (0.74) 4.41  11.37  0.00  0.00  6.22  

2015  0.00  (0.80) 4.80  12.93  0.00  0.00  7.33  

2016  0.00  (0.87) 5.24  14.66  0.00  0.00  8.55  

2017  0.00  (0.91) 5.46  15.54  0.00  0.00  9.18  

2018  0.00  2.28  7.64  17.34  0.00  0.00  11.98  

2019  0.00  0.04  7.91  18.42  0.00  0.00  10.55  

2020  0.00  0.05  8.20  19.57  0.00  0.00  11.42  

2021  0.00  0.05  8.51  20.82  0.00  0.00  12.36  

2022  (23.60) 2.02  8.84  22.16  0.00  0.00  (8.27) 

2023  0.00  (1.73) 10.25  24.81  0.00  0.00  12.82  

2024  0.00  0.07  10.67  26.46  0.00  0.00  15.86  

2025  0.00  0.07  11.11  28.24  0.00  0.00  17.20  

2026  0.00  0.08  11.59  30.17  0.00  0.00  18.65  

2027  0.00  0.08  12.09  32.16  0.00  0.00  20.15  

2028  0.00  0.35  14.19  36.07  0.00  0.00  22.22  

2029  0.00  0.10  14.80  38.50  0.00  0.00  23.80  

2030  0.00  0.05  15.08  39.61  0.00  0.00  24.58  

2031  0.00  0.05  15.37  40.77  0.00  0.00  25.45  

2032  (23.60) 2.02  15.66  41.93  0.00  0.00  4.68  

2033  0.00  (1.67) 17.44  45.33  0.00  0.00  26.22  

2034  0.00  0.05  17.76  46.63  0.00  0.00  28.92  

2035  0.00  0.06  18.09  47.96  0.00  0.00  29.92  

2036  0.00  0.06  18.44  49.34  0.00  0.00  30.96  

2037  0.00  0.06  18.79  50.76  0.00  0.00  32.02  

2038  0.00  0.18  19.85  52.22  0.00  0.00  32.55  

2039  0.00  0.18  20.91  56.47  0.00  0.00  35.74  

2040  0.00  0.07  21.32  58.11  0.00  0.00  36.85  

2041  0.00  0.07  21.74  59.79  0.00  0.00  38.12  

2042  0.00  0.12  22.49  62.78  0.00  19.70  60.12  

Source: Consultant estimates   FIRR 7.71% 

      
NPV @ 
WACC 101.61  

       WACC 4.41% 
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F. Sensitivity Analysis 

16. A sensitivity analysis was performed to test the effects of possible unfavorable scenarios 
with respect to changes in the key parameters that affect costs and revenues. The results of this 
analysis are summarized in Table 5. The FIRR is sensitive to changes in freight traffic than to 
changes in other parameters considered: a 25.72% decrease in this traffic would result in a 
FIRR equal to the WACC. Since this railway line will be primarily used for national, 
import/export, and transit freight, it is not expected that the freight traffic would be substantially 
lower than the projected train movements along the Bereket-Buzhun section of the North-South 
Railway. For other parameters, the financial viability does not change as a result of plausible 
changes in parameter estimates. Therefore, the project is financially viable and sustainable at 
WACC of 4.41%.  Under the contemplated fixed interest rate of 6.85% the WACC at 7.27% is 
less than one-half percent lower than the FIRR, which makes the results sensitive to changes in 
parameter values. 
 

Table 5: Sensitivity Analysis 

Sensitivity of FIRR Switching Values for FIRR 

Scenario Before 
Income Tax 

After Income 
Tax 

Before 
Income Tax  

After 
Income Tax 

Base Case WACC 4.41% 7.71% 7.71% N/A N/A 

PKM decrease by  50% 7.19% 7.19% 318.69% 318.69% 

TKM decrease by  10% 5.83% 5.83% 17.61% 17.61% 

Working Expenses Increase by 20% 6.16% 6.16% 42.48% 42.48% 

Variable Costs Increase by 30% 6.19% 6.19% 65.25% 65.25% 

Fixed Costs Increase by 50% 6.28% 6.28% 115.25% 115.25% 

Delay implementation by 1 year 6.96% 6.96% NPV reduced by 25% 
FIRR = Financial Internal Rate of Return; N/A = Not Applicable; NPV = Net Present Value; PKM = Passenger 
kilometers; TKM = Ton kilometers; WACC= Weighted Average Cost of Capital. 

Source: Consultant estimates.      
 

G. Financial Viability and Sustainability of the EA 

17. The review of MRT budget indicates that the EA is well funded and has a solid revenue 
stream. Historical accounts show that MRT had a surplus of funds in the past. Therefore the 
railway is sufficiently solvent to increase the length of its network, purchase additional new 
rolling stock, and upgrade its technologies. Furthermore the project is a small component of the 
MRT’s activities, representing roughly 10% of the overall railway network. As such, the financial 
burden and the risk for MRT of managing the project and repaying the ADB loan are minimal. 
 
18.  Furthermore, the government has a low level of debt (with an external debt-GDP ratio of  
3.9%), substantial foreign reserves (at $10.5 billion in 2009 corresponding to 65% of GDP), and 
a strong revenue stream that is increasing with the development of more gas fields and oil 
resources for export. Thus, the government has the ability to repay the loan. 
 

 


