
North–South Railway Project (RRP TKM 43441) 
 

ECONOMIC ANALYSIS 
 
A. Traffic Forecast 

1. As a basis for the economic analysis of the 311 kilometer (km) section of the North–South 
Railway Project in Turkmenistan, traffic forecasts (Table 1) were prepared for the 30-year period 
from 2012 to 2041. The forecasts are in line with estimates by the Ministry of Railway Transport in an 
internet press release in 2010.1 

2. The project is essentially a freight railway with limited passenger traffic. In 2041, passenger-
km will total about 45.6 million, whereas freight will total about 3,561 million ton-km. This reflects the 
low population density in the area and the unlikelihood that many transit passengers will travel via 
railway. Passengers generally prefer to fly for distances of more than 800 km. Since the entire 
North–South Railway is 934.5 km, air travel may be preferred. From the beginning of operations, one 
passenger train pair will operate on the railway. This will be increased as demand rises. 

3. For freight, the following traffic sources have been identified: (i) imports diverted from rail; 
(ii) imports diverted from road; (iii) exports diverted from rail; (iv) exports diverted from road; 
(v) national production diverted from rail; (vi) national production diverted from road; (vii) transit 
diverted from rail; (viii) transit diverted from road; and (ix) generated traffic.2 The first eight have been 
disaggregated into nine principal commodity groups that reflect Turkmenistan’s production and trade.  

4. For generated traffic, five commodity or product groups were identified, reflecting the project 
impact area’s resources and production. Currently, the project impact area is entirely agricultural, 
with livestock constituting the primary activity. Some agricultural activity is also likely to increase 
since access to markets will become significantly easier and cheaper. However, the area appears 
rich in certain resources that can be developed once the railway begins operations. These resources 
include coal, kaolin, oil and gas, phosphate rock, and other minerals, such as uranium and gold. 
Since the area’s mineral resources have not been fully identified and evaluated, the traffic could be 
substantially greater than the projected values. 

5. For the freight forecasts, the total tonnage (13.1 million tons) in 2041 was broken down 
according to the following traffic sources: 

(i) transit diverted from rail (45.3%) 
(ii) generated traffic (29.6%) 
(iii) exports diverted from rail (11.2%) 
(iv) imports diverted from rail (10.3%) 
(v) transit diverted from road (2.1%) 
(vi) imports diverted from road (0.6%) 
(vii) exports diverted from road (0.4%) 
(viii) national production diverted from rail (0.4%) 
(ix) national production diverted from road (0.1%) 

6. Diverted traffic accounts for 70.4% of total traffic and generated traffic accounts for 29.6%. 
Because the project railway will reduce transit distance by about 680 km, transit diverted from other 
railways is expected to be significant, reflecting a much improved connection between Central Asia 
and Persian Gulf ports. Traffic diverted from roads has been conservatively estimated. The traffic 
forecasts are in Table 1. 

                                                 
1 Media-Service-TM. TURKMENISTAN.RU. http://www.turkmenistan.ru/en/. 
2 Generated traffic is traffic that is solely attributable to the Project railway, i.e. traffic which would not exist in the absence 

of the railway. 
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Table 1: Traffic Forecasts, 2012–2041 
 

 Freight Traffic (million ton-kilometers) 

Year 

Imports 
Diverted 
from Rail 

Imports 
Diverted 

from 
Road 

Exports 
Diverted 

from 
Rail 

Exports 
Diverted 

from Road 

National 
Production 

Diverted 
from Rail 

National 
Production 

Diverted 
from Road 

Transit 
Diverted 
from Rail 

Transit 
Diverted 

from 
Road 

Generated 
Traffic 

Total 
Freight 

Passenger 
Traffic 
(million 

passenger-
kilometers) 

2012 18.10 5.29 8.40 3.73 0.96 0.64 83.97 16.48 0.00 137.57 2.88 
2013 86.15 10.57 93.46 7.46 2.46 0.66 378.49 24.69 181.80 785.74 3.16 
2014 93.04 10.89 100.93 7.69 2.54 0.68 408.77 25.62 235.98 886.13 3.48 
2015 100.48 11.22 109.01 7.92 2.61 0.70 441.47 33.41 308.54 1,015.35 3.83 
2016 108.52 11.55 117.73 8.16 2.69 0.72 476.79 34.61 400.45 1,161.22 4.21 
2017 117.20 11.90 127.15 8.40 2.77 0.74 514.93 35.860 409.15 1,228.10 4.63 
2018 126.58 12.26 137.32 8.65 2.85 0.77 556.12 37.16 418.52 1,300.23 5.10 
2019 136.70 12.63 148.30 8.91 2.94 0.79 600.61 38.51 427.97 1,377.36 5.61 
2020 147.64 13.01 160.17 9.18 3.03 0.81 648.66 39.91 437.86 1,460.26 6.17 
2021 159.45 13.40 172.98 9.46 3.12 0.84 700.55 41.36 448.32 1,549.47 6.78 
2022 172.21 13.80 186.82 9.74 3.21 0.86 756.60 42.87 459.46 1,645.57 7.46 
2023 185.99 14.21 201.76 10.03 3.31 0.89 817.13 44.44 471.49 1,749.24 8.21 
2024 200.86 14.64 217.90 10.33 3.41 0.92 882.50 46.07 485.07 1,861.69 9.03 
2025 216.93 15.08 235.34 10.64 3.51 0.94 953.10 47.77 499.78 1,983.09 9.93 
2026 234.29 15.53 254.16 10.96 3.61 0.97 1,029.34 49.53 516.53 2,114.92 10.92 
2027 253.03 15.99 274.50 11.29 3.72 1.00 1,111.69 51.360 527.38 2,249.97 12.02 
2028 273.27 16.47 296.46 11.63 3.83 1.03 1,200.63 53.26 538.83 2,395.42 13.22 
2029 295.14 16.97 320.17 11.98 3.95 1.06 1,296.68 55.24 550.63 2,551.81 14.54 
2030 303.99 17.48 329.78 12.34 4.07 1.09 1,335.58 57.30 562.79 2,624.40 15.99 
2031 313.11 18.00 339.67 12.71 4.19 1.13 1,375.64 59.43 575.94 2,699.82 17.59 
2032 322.50 18.54 349.86 13.09 4.32 1.16 1,416.91 61.66 587.09 2,775.12 19.35 
2033 332.18 19.10 360.36 13.48 4.45 1.19 1,459.42 63.97 598.49 2,852.64 21.29 
2034 342.14 19.67 371.17 13.89 4.58 1.23 1,503.20 66.37 610.17 2,932.42 23.41 
2035 352.41 20.26 382.30 14.30 4.72 1.27 1,548.30 68.87 622.14 3,014.56 25.75 
2036 362.98 20.87 393.77 14.73 4.86 1.31 1,594.75 71.48 634.39 3,099.13 28.33 
2037 373.87 21.50 405.59 15.17 5.00 1.34 1,642.59 74.18 646.95 3,186.19 31.16 
2038 385.08 22.14 417.75 15.63 5.15 1.39 1,691.87 77.00 659.82 3,275.83 34.28 
2039 396.64 22.80 430.29 16.10 5.31 1.43 1,742.62 79.93 673.03 3,368.13 37.71 
2040 408.54 23.49 443.20 16.58 5.47 1.47 1,794.90 82.97 686.57 3,463.18 41.48 
2041 420.79 24.193 456.49 17.08 5.63 1.51 1,848.75 86.15 700.47 3,561.06 45.63 
Source: ADB estimates. 
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B. Economic Evaluation  
 
7. The economic evaluation takes into account all project components, i.e., those financed by 
ADB and by the government. These include track machinery and fixtures, signaling, power supply, 
and telecommunications, as well as environmental mitigation and monitoring, implementation 
supervision, and capacity building. In addition, the cost for the associated facility—the 311 km 
section of the North-South Railway, including track, stations, and rolling stock—has been factored 
into the analysis. Annual operating costs for the associated facilities have also been included. 
 
8. Alternative analysis. As part of the economic analysis, possible alternative interventions 
that would meet the projected transport demand for transit and generated traffic were evaluated. 
Alternative analysis reviewed transport modes, alignments, and technical designs for various 
options. Enhancing road capacity would not completely satisfy the various kinds of traffic (particularly 
bulk cargo such as coal) over long distances to meet the needs of a growing economy. In addition to 
the higher initial cost, other factors that make the road alternative less viable include increased land 
requirements, high air pollution impact, fuel consumption, and user costs. The selected railway 
alignment and its alternatives were evaluated for line sections based on (i) geologic and topographic 
conditions; (ii) terrain considerations; (iii) land acquisition; (iv) cost estimates; (v) impact on the 
environment; and (vi) integration with the regional, national, and local transport network. The 
technical design that was selected after consideration of the national railway network, consistency in 
the standards of contiguous sections at each end of the project railway, and forecast traffic was 
determined to be the most appropriate. 
  
9. Cost. The economic evaluation is based on a comparison of “with-project” and “without-
project” scenarios, using constant 2010 economic prices. Under the without-project scenario, it is 
assumed that the diverted traffic (852.7 million ton-kilometers and 3.83 million passenger-kilometers 
in 2015) estimated under the with-project scenario would move by road and by existing railway lines. 
Furthermore, the generated traffic estimated under the with-project scenario (308.54 million ton-
kilometers in 2015) would not materialize under the without-project scenario. The project benefits 
and cost were revalued in economic prices by separating the cost items into tradable materials and 
equipment, non-tradable materials, labor, and land. The prices were expressed in US dollars using 
the foreign price numeraire with a shadow exchange rate factor of 1.01 for foreign exchange effects. 
A shadow wage rate factor of 0.80 was used to put an economic value on the wages paid to 
unskilled labor but not on wages for skilled labor, because there is not a clear surplus of skilled 
workers.  
 
10. Benefits. Economic benefits include (i) user cost savings for freight and passenger traffic; (ii) 
time savings for diverted passenger and freight traffic from buses, trucks, and other rail lines; (iii) 
benefits attributable to generated traffic; (iv) increased tourism; (v) shipper savings because of 
increased railway competition, (vi) road accidents avoided; (vii) reduced pollution; (viii) energy 
savings; and (ix) higher national productivity.  
 
11. For passenger traffic diverted from road (19,000 passengers in 2015), the user cost saving is 
the difference in the passenger economic fare between road and rail transport ($0.0069 per 
passenger-km). For generated passenger traffic, the estimated passenger-km (1.75 million in 2015) 
is multiplied by one-half of the average economic cost saving ($0.0035 per passenger-km). 
Passenger traffic time saving was computed only for diverted traffic, and its impact is minimal. This is 
primarily a freight railway, and tariffs are also among the lowest in the world ($0.01 per passenger-
km). Benefits to passengers, including time and cost savings, total only $140,000 of the $54.79 
million in total benefits in 2015. 
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12. For freight traffic diverted from roads (53.25 million ton-km in 2015), the economic benefit 
($2.46 million in 2015) is the difference in shipper economic costs between road and rail transport 
($0.0463 per ton-km). For traffic diverted from other railway routes, the benefit ($6.55 million in 2015) 
is the rail-diverted ton-km (653.57 million in 2015) multiplied by the economic tariff of rail transport. 
For generated freight traffic benefits ($35.50 million in 2015), an adjusted economic value-added 
ranging from $24.64 per ton for coal to $1,126.98 per ton for containerized cargo was computed 
based on the current financial value, nontax elements, shadow exchange rate factor, percentage 
value added, percentage net taxes, depreciation, and operating surplus for each commodity. The 
adjusted economic values per ton represent the net economic value, i.e., the value of output at 
economic prices less the costs of production (sum of all intermediate input costs, wages, and 
annualized investment costs). Since generated traffic benefits represent producer’s surplus, one-half 
of the economic value for each commodity is multiplied by estimated generated freight tons. As with 
passenger traffic, freight traffic time saving ($60,000 in 2015) was computed only for diverted traffic. 

13. Tourism benefits are likely to be minimal but could increase after the infrastructure is 
developed in the area, which includes natural attractions such as Yangykala Canyon and a new 
tourism zone near Turkmenbashy. 

14. Energy and pollution benefits were also estimated for the project. With the diversion of freight 
and passengers from road to rail, pollution from trucks, buses, and cars will decrease and the 
transport sector will uses less energy. Based on recent research by the International Energy Agency, 
the number of tons of carbon dioxide (CO2) per traffic unit for road and rail were computed.3 The 
savings for rail compared with road were found to be 25.4 tons of CO2 per million passenger-km and 
24.0 tons of CO2 per million ton-km. This value was included in the benefit stream ($410,000 in 
2015). In addition, the saving from reduced fuel consumption ($1.29 million in 2015) as a result of 
diverting traffic from both road and rail to the North–South Railway was computed and included in 
the benefit stream. Unit operating costs for both road and rail transport were adjusted to exclude fuel 
costs in order to eliminate double counting of this benefit.  

15. The North–South Railway will help avoid some costs that would not be possible in the 
absence of its development. The economic analysis estimated four such costs that would be 
avoided: (i) highway investment costs; (ii) highway routine and periodic maintenance costs; (iii) truck 
shipping charges to freight shippers through increased competition by the project railway; and (iv) 
road accident costs.  

16. Conclusion. The economic internal rate of return for the project is 16.65% (Table 2). 
Benefits from freight traffic, including generated benefits, are the major economic benefit, with 
passenger benefits contributing minimally, and other benefits making up the balance. The sensitivity 
analysis tested 11 scenarios to assess the robustness of the results of the economic analysis (Table 
3). The total cost would have to be more than 28% higher than estimated for the economic internal 
rate of return to fall below the cutoff rate of 12%. Considering the experience of ADB-financed 
projects in the railway sector—a 13% contingency was already included for the major cost 
components (power supply, signaling, telecommunications)—this switching value is unlikely to occur. 
A 1-year delay in completion would reduce the net present value by 35%. A delay in implementation 
is unlikely, as the Ministry of Railway Transport has demonstrated the capacity to implement and 
complete projects on schedule. The construction of the 311 km North–South Railway is one 
example. Combinations of adverse effects of benefits and costs were also tested. The results 
showed that the project would maintain its economic viability under plausible scenarios of variability 
in key parameters. 
                                                 
3 International Energy Agency (IEA), Sustainable Mobility Project (SMP). Mobility 2030: Meeting the Challenges to 

Sustainability. 2004.  
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Table 2: Economic Internal Rate of Return  

(2010 economic prices, domestic price numeraire, $ million)  
Costs Benefits 

Year Capital 
Additional 
Investment 

Change 
in 

Working 
Capital 

Total 
Capital

Operation 
and 

Maintenance
Total 
Cost 

Passenger 
Benefits 

Freight 
Benefits 

Other 
Benefits

Total 
Benefits

Net 
Benefits

2011 77 165 0 (243) (1) (244) 0 0 0 0 (244) 
2012 44 0 0 (44) (8) (51) 0 2 7 10 (41) 
2013 1 0 0 (1) (18) (18) 0 8 30 38 19 
2014 0 0 0 0 (19) (19) 0 35 9 45 25 
2015 0 0 0 0 (21) (21) 0 45 10 55 33 
2016 0 0 0 0 (24) (24) 0 56 11 66 43 
2017 0 0 0 0 (25) (25) 0 59 11 70 46 
2018 0 0 0 0 (26) (26) 0 63 12 75 49 
2019 0 0 0 0 (27) (27) 0 67 12 80 53 
2020 0 0 0 0 (28) (28) 0 72 13 85 57 
2021 0 0 0 0 (30) (30) 0 77 14 91 61 
2022 0 0 0 0 (31) (31) 0 83 15 98 67 
2023 0 0 0 0 (33) (33) 0 90 15 106 73 
2024 0 0 0 0 (34) (34) 0 99 16 116 81 
2025 0 0 0 0 (36) (36) 0 109 17 127 91 
2026 0 0 0 0 (38) (38) 0 123 18 141 103 
2027 0 0 0 0 (40) (40) 0 130 19 149 109 
2028 0 0 0 0 (43) (43) 0 138 20 158 116 
2029 0 0 0 0 (45) (45) 1 146 21 168 123 
2030 0 0 0 0 (46) (46) 1 154 23 178 131 
2031 0 0 0 0 (47) (47) 1 164 24 188 141 
2032 0 0 0 0 (49) (49) 1 172 25 198 149 
2033 0 0 0 0 (50) (50) 1 181 26 208 158 
2034 0 0 0 0 (51) (51) 1 191 27 219 168 
2035 0 0 0 0 (52) (52) 1 201 29 231 178 
2036 0 0 0 0 (54) (54) 1 212 30 243 190 
2037 0 0 0 0 (55) (55) 1 224 31 257 202 
2038 0 0 0 0 (56) (56) 1 237 33 271 215 
2039 0 0 0 0 (58) (58) 1 251 35 287 230 
2040 0 0 0 0 (59) (59) 1 267 36 305 245 
2041 0 0 0 0 (61) (61) 2 283 38 323 262 
( ) = negative, EIRR = economic internal rate of return, NPV = net present value.  NPV at 12% 168.81 
Source: ADB estimates EIRR 16.65% 

 
Table 3: Sensitivity Indicators and Switching Values  

Parameter Reference Value 
(%) 

Change By 
(%) 

Revised 
EIRR (%) 

Sensitivity 
Indicator 

Switching 
Value (%) 

NPV at 12% 
($ million) 

EIRR 16.65   168.81  
Track equipment costs 100 16.06 0.15 651.32 142.89 
Project works costs 10 16.11 1.45 68.95 144.32 
Annual costs 20 15.36 1.60 62.32 114.63 
Total costs 10 14.97 3.57 28.02 108.56 
Generated freight benefits –80 13.51 0.82 (122.21) 58.30 
Total freight benefits –10 15.10 3.91 (25.60) 102.87 
Passenger transport benefits –50 16.43 0.20 (499.08) 151.90 
Delay implementation by 1 year N/A 15.23 NPV declines by 35.18 109.42 
Tourism and air pollution savings benefits –100 16.31 0.13 (793.89) 147.54 
Reduce benefits by 10%; increase costs by 10% –10; +10 13.40 3.55 (28.19) 49.03 
( ) = negative, EIRR = economic internal rate of return, NPV = net present value.  
Source: ADB estimates. 

 


