
CAREC Corridor 1 (Bishkek–Torugart Road) Project 3 
(RRP KGZ 42399) 

ECONOMIC ANALYSIS 
 

A. General 

1.  The project road is the part from kilometer (km) 479 to km 539 of the Central Asia 
Regional Economic Cooperation (CAREC) Corridor 1 and the Bishkek–Torugart road. This 
section will be improved to meet all the national standards and specifications for class II roads. 
Improvements to the section from km 9 to km 479 will be completed by the end of 2014, with the 
exception of the section from km 272 to km 365, which is expected be completed by 2016.    

2.  For the economic analysis, the road was divided into nine sections covering about 
530 km. The economic analysis focused on the expected net present values (NPVs) and 
economic internal rates of return (EIRRs) of the investment with the project and without the 
project in accordance with the Asian Development Bank’s Guidelines for the Economic Analysis 
of Projects.1 The NPV and EIRR for the period from 2010 to 2029, comprising 4 years of 
construction and 15 years of operation, were estimated using the Highway Development and 
Management Model (HDM-4). In estimating the without-project NPV and EIRR, it was assumed 
that the project road will be rehabilitated eventually, but this will not occur until the road 
condition gradually deteriorates until the international roughness index reaches 12 because the 
government lacks resources. At that time, an overlay with some shape correction will be 
provided without geometric improvements. Summary input data for each road section is in 
Table 1.    

Table 1: Input Parameters 

Parameter Base Value or Range 

Average annual vehicle operating cost ($/vehicle-kilometer) 
Multi-axle trucks 
Buses 
Cars 
 

 
0.61 
0.26 
0.17 

Average annual travel time cost ($/vehicle-kilometer) 
Multi-axle trucks 
Buses 
Cars 
 

 
0.03 
2.12 
0.04 

Average annual road user cost ($/vehicle-kilometer) 
Multi-axle trucks 
Buses 
Cars 
 

 
0.64 
2.38 
0.21 

Passenger working time ($/hour) 
Passenger nonworking time ($/hour) 
Freight value of time ($/hour) 

2.5 
0.6 
1.5 

International roughness index (mm/km) 
 

Average: 8.0 

Accident rates per 100-million vehicle kilometers 
4 lane section (km 18–km 82) 
Other sections  

 
24 
28 

 km = kilometer, mm/km = millimeter per kilometer. 
 Source: Asian Development Bank estimates. 

 

                                                
1
 Asian Development Bank. 1997. Guidelines for the Economic Analysis of Projects. Manila. 
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B. Road Usage 

3.  Existing traffic. The 2010 base year traffic counts were used in the traffic forecast 
analysis and economic assessments. There has been a significant increase in traffic from the 
2008 survey results. 

Table 2: Traffic Counts (Average Daily Traffic, 2010) 

No. Section 

Trucks (axle weight in tons) 

Buses Cars Total < 2 2.1–5 5.1–8 > 8 

1 Bishkek Bypass (east) (km 
9–km 18) 

307 1,385  7,072  464  1,184  13,214  23,626  

2 Bishkek Bypass (east)  
(km 18–km 82) 

554  450  168  866  851  13,385  16,274  

3 Chim–Korgon–Buruldai  
(km 82–km 103) 

1,423  1,432  1,867  522  545  5,895  11,684  

4 Buruldai–Kuvaki Junction 
(km 103–km 146) 

1,250  1,472  1,777  587  615  5,791  11,492  

5 Kuvaki Section  
(km 146–km 214) 

195  100  185  696  254  6,097  7,527  

6 Kuvaki Section–Dolon Pass 
(km 214–km 280) 

538  329  393  814  4  968  3,046  

7 Dolon Pass–Char Pass  
(km 280–km 365) 

656  345  304  755  8  892  2,960  

8 Char Pass–Ak Beit  
(km 365–km 476) 

12  14  12  116  9  105  268  

9 Ak Beit Pass–Torugart Pass 
(km 476–km 539) 

3  2  2  126  6  12  151  

km = kilometer. 
Source: Ministry of Transport and Communications of the Kyrgyz Republic estimates. 

 
4.  Future traffic. Future traffic was estimated on the basis of expected growth in gross 
domestic product, and income elasticity of demand. It was assumed that all vehicle types will 
increase at an annual rate of 4% between 2010 and 2029. It was also assumed that additional 
traffic will be generated as a result of the vehicle operating cost reductions as a result of the 
improvements. If coupled with improved border procedures, the improvements could reduce the 
current 12-hour transit time from Torugart to Bishkek by at least 30%. The cost elasticity was 
assumed to be –0.3, which means a 10% reduction in costs will increase traffic by 3%. The 
estimated total daily traffic between 2010 and 2029 in the nine road sections is shown Figure 1.
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Figure 1: With Project Traffic Forecast 

 
AADT = annual average daily traffic, km = kilometer. 
Source: Asian Development Bank estimates. 
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C. Economic Costs 

5.  Road improvement costs. The economic costs were estimated based on the estimated 
financial cost of civil works and construction supervision, including physical contingencies, of 
$55 million. Price contingencies, interest during construction, and taxes and duties were 
excluded. The non-tradable costs were converted from financial to economic costs using a 
factor of 0.85. The construction period for the project road as well as other sections of the 
corridor was estimated based on the Ministry of Transport and Communications’ long-term 
investment plan. The summary is in Table 3. 

6.  Maintenance costs. It was assumed that the existing surfaces would require annual 
routine maintenance and regular re-graveling. The paved road sections in the with-project 
scenario would require re-sealing with a single bituminous layer every 5–7 years. The economic 
maintenance costs were based on unit rates derived from ongoing operations and estimated 
quantities.  

7.  Road user costs. This includes vehicle operating, travel time, and accident costs. 
Vehicle operating resources included new vehicle costs, fuel, maintenance labor, crew wages, 
annual overhead, and annual interest per each vehicle class. Travel time included passenger 
working time, non-passenger working time, and cargo.  

D. Economic Benefits 

8.  The incremental annual economic costs and benefits were calculated for each of the 
nine sections as well as for the entire road. The figures for the entire road are shown in Table 4.  

9.  The EIRR in all the sections between Bishkek and the Kuvaki pass (at km 214) appear 
quite robust and exceed the 12% benchmark. The EIRR in the section from Kuvaki pass to 
Torugart pass (at km 539) has a high probability of being at last 12%. However, the EIRR on the 
project road (km 479–km 539) is very low.  But the rationale for the project is that it is necessary 
for the corridor to be completed and it is the corridor that will generate the benefits. The return 
on each of the nine sections is dependent on all the other sections being improved. From that 
perspective, the economic focus was on the corridor with and without all the sections being 
improved. 

Table 3: Summary Rehabilitation Plan 

Financiers 
Project Base Cost 

($ million) Chainage 
Length  

(km) Start Date End Date 

Eximbank PRC 200 km 9–km 272 223 1-May-10 1-Nov-14 
Arab Coordination Group 80 km 272–km 365 93 1-Apr-12 1-May-15 
First ADB grant 20 km 365–km 439 39 1-Apr-10 1-Sep-12 
Second ADB grant and 
loan 46 

km 365–km 400 and 
km 439–km 479 75 1-Apr-10 1-Sep-12 

Third ADB loan 60 km 479–km 539  60 1-Apr-12 1-May-15 

ADB = Asian Development Bank, km = kilometer, PRC = People’s Republic of China. 
Source: Ministry of Transport and Communications of the Kyrgyz Republic estimates. 

 
E. Sensitivity Analyses  

10.  The robustness of the EIRR of the investment in the corridor was tested in relation to its 
sensitivity to financial cost, traffic growth rate, and the value of time assumed. It was found that, 
even with a 30% increase in the financial cost, the overall EIRR will be 22%.  
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Table 4: Sensitivity Summary 

 
Item 

Economic Internal Rate of Return 
(%) 

Base 34 
Capital increase by 30% 22 
Time increase by 30% 32 

Source: Asian Development Bank estimates. 

 




