
 

SUMMARY ECONOMIC AND FINANCIAL SUSTAINABILITY ANALYSIS 
(Central Asia Regional Economic Cooperation Corridor 2 Road Investment Program) 

 
A. Alternative Analysis 
 
1. Competition between road and rail transport in parallel routes determines the trade and 
transport forecast. The A380 highway runs parallel with the railway services of Nukus–Oasis 
Line—transporting about 2.8 million tons of goods in 2009, of which 35% were small 
consignments. The traffic survey reveals that most of the traffic is long haul, so no diverted 
traffic from rail to trucks is expected. 
 
2. Raw material and low time-sensitive consumer goods in Central Asia are generally 
transported by the decayed rail system. Improving the rail service will not capture commodities 
traditionally transported by trucks. Therefore, improving the A380 highway is justified and will 
not compete with the rail service. 
 
B. Traffic Analysis 
 

1. Existing Traffic 
 
3. Classified traffic counts were carried out over nine hours on various sections of the 
investment program road in December 2009. The average daily traffic on two sections of the 
investment program road is shown in Table 1. The traffic is dominated by cars, which account 
for about 80% of the total traffic. 
 

Table 1: Traffic Summary 

Km 
Domestic 

trucks 
International 

trucks Buses Cars Others 

Total 
(vehicles 
per day) 

Total 
(passenger 

car unit) 
Km 367  74 15 72 736 0 898 1,012 
Km 628 469 15 271 3,250 276 4,281 4,859 
km = kilometer. 
Source:  ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the CAREC Transport Corridor 2 Road 
Investment Program. Manila (TA 7375-UZB), for $900,000, approved on 11 November. 

 
2. Traffic Forecast 

 
4. At the regional level, the A380 highway connecting Bukhara–Nukus–Beyneu runs 
parallel with Shymkent–Kyzilorda–Novokazalinks highway in Kazakhstan. Both link Uzbekistan 
with Kazakhstan leading to Russia, Ukraine, and Europe. They compete in serving long distance 
traffic. The long distance traffic is expected to grow following the high trade growth between 
Uzbekistan and neighboring countries. The Shymkent–Kyzilorda–Novokazalinks road is being 
improved by the Government of Kazakhstan under World Bank and European Bank for 
Reconstruction and Development assistance for completion by 2014. Therefore, no traffic 
diversion from this road to the A380 highway is expected in the future.   
 
5. An interview survey conducted at Km628 indicated that the traffic is mostly local vehicle 
movement between Beruni and Urgench cities. The road alignment (Km581–Km628) to be 
constructed under the investment program will bypass these cities and smaller villages between 
them. It is assumed that the majority of local traffic will not be diverted to the new bypass. Only 
long distance traffic is predicted to benefit from the new road. This is represented by the traffic 
at Km367. 
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6. The traffic forecast is carried out for 25 years after completion of the investment 
program. Experience in many developing economies has shown that freight traffic increases at 
a slightly higher rate than gross domestic product (GDP) growth, while passenger traffic 
increases at the product of the population and per capita GDP growth rate. 
 
7. In the short run, Uzbekistan’s GDP was forecasted to grow at 7% in 2009 and 6.5% in 
2010.1 In the long run, GDP growth of about 8% annually is adopted for the traffic forecast 
following strong external trade growth caused by the high demand for commodities such as 
chemicals and hydrocarbons as well as the strengthened financial sector. The development of 
Navoi Free Economic Zone is proceeding, with 100–150 investment projects to be developed in 
2010 and beyond.  
 
8. Generated traffic is additional traffic expected to occur with the project scenario, owing to 
lower transport costs and travel times after completion of the proposed road improvements. For 
interurban road projects, a reduction in vehicle operating costs (VOCs) is generally the main 
factor driving generated traffic, while a reduction in travel times plays a secondary role. 
Generated traffic has been assumed at about 20% of the normal traffic once all sections of the 
A380 highway have been rehabilitated by 2015. The overall traffic is estimated to grow 10% 
annually. Table 2 summarizes the overall traffic forecast. 
 

Table 2: Summary Traffic Forecast  
Year Vehicles per Day Passenger Car Units per Day 
2009 898 1,019 
2015 1,909 2,167 
2020 3,075 3,489 
2025 4,952 5,620 
2030 7,975 9,051 
2035 12,775 14,499 
2039 18,636 21,151 

Source: ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the 
CAREC Transport Corridor 2 Road Investment Program. Manila (TA 7375-UZB), for 
$900,000, approved on 11 November. 

 
9. With about 9,000 passenger car units per day in 2030, the hourly traffic is projected at 
about 1,400 passenger car units. Because of its regional role, the government proposed to 
construct a 4-lane road. With the four-lane road in operation after completion of the investment 
program, the road will be able to accommodate the growing traffic adequately up to 2039. 
Theoretically, the existing road capacity will be able to accommodate the traffic until 2025 to 
maintain the required level of service. However, one-stage capacity expansion, instead of a 
phase approach, is proposed to improve traffic safety and provide better service to travelers by 
avoiding additional major construction work in 2021–2024.  
 
C. Economic Analysis Approach 
 
10. Economic analysis was conducted for the overall road section (Km315–Km628) and for 
every section of the road. It was carried out comparing scenarios with and without the 
investment program. The base case reflects expected conditions in the absence of the 
investment program, with maintenance sufficient to hold the road in its present condition. The 
investment program case involves an initial investment followed by routine and periodic 
maintenance, with the expenditure and frequency of periodic maintenance economically 
optimum for predicted road conditions and traffic flows. 
                                                 
1  ADB. 2009. Asian Development Bank Outlook 2009. Manila. 
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11. VOCs are estimated using the Roads Economic Decision Model of Highway 
Development Model 4, which predicts the VOCs based on the international roughness index 
(IRI). All costs and benefits are expressed in constant mid-2009 prices.  
 
12. The economic analysis was conducted using the border price numeraire. A standard 
conversion factor for non-tradable goods was applied to calculate the economic price. The 
shadow wage rates for skilled and unskilled labor were estimated by comparing the average 
labor wage in the region and the project labor wage, taking into consideration the existing 
unemployment rate. The shadow wage rates for skilled and unskilled labor were adjusted by 
using a standard conversion factor. The net present value at a 12% discount factor and the 
economic internal rate of return (EIRR) were calculated to evaluate the economic viability of the 
investment program and the individual road section. 
 
13. The economic costs were estimated based on the financial costs, including physical 
contingencies. Price escalation contingencies, interest during construction, and taxes were 
excluded. Financial costs were converted into economic costs using conversion factors of 0.95 
for road construction and 0.88 for road maintenance. A single stage of road development is 
envisaged for the investment program. The initial investment for civil works will be implemented 
over a 5-year period from 2010 to 2014. A residual value at the end of the evaluation period is 
estimated at 20% of the initial investment. Table 3 summarizes the capital and maintenance 
costs. 
 

Table 3: Capital and Maintenance Financial Costs 
Item Cost 
Capital investment $527.4 million including physical contingencies 
Routine maintenance $2,777 per kilometer 
Periodic maintenance  5% of the capital cost in 2028  

Source: ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the CAREC Transport 
Corridor 2 Road Investment Program. Manila (TA 7375-UZB), for $900,000, approved on 11 
November. 

 
D. Economic Benefits 
 
14. The investment program’s primary economic benefits are VOC savings, time value 
savings, generated traffic savings, and accident cost savings. The current road roughness is 
estimated at 9 IRI; with the investment program, the IRI is assumed to be 4. Economic benefits 
to generated domestic traffic are calculated as half of the difference in unit VOCs in scenarios 
with and without the investment program multiplied by generated traffic volumes, in accordance 
with the “rule of the half.”2  
 
15. Travel time savings are not valued for freight vehicles and buses because the trip 
purpose of most of the travelers and commodities transported is not time-sensitive. The 
interview surveys show that the majority of trips are non-business related travel and most 
cargoes are nonperishable goods such as construction materials. The trip purpose of a small 
portion of car travelers is related to work and they will benefit from the reduced travel time, so 
the time value is taken into account. The time value unit is derived from the travelers’ average 
income taking into account the work trip ratio and car occupancy; it is estimated at $0.08 per 
hour-passenger car.   
                                                 
2  The rule of the half states that the benefits of additional travel are worth half the per-trip saving to existing travelers. 

T. Lidman. 2007. Generated Traffic and Induced Travel: Implications for Transport Planning. Victoria, Canada: 
Victoria Transport Policy Institute. 
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16. Accident cost savings were also taken into account in the analysis on sections proposed 
to be upgraded from a two-lane to a four-lane divided road. The investment program aims to 
reduce traffic accidents from 150 per year in 2008 to 75 per year in 2016 as a result of a safer 
road. The investment program is expected to generate substantial benefits given the alarming 
road safety condition in Uzbekistan at present. Without the investment program, accident and 
fatality rates are based on the actual traffic accident data available in the project area. The 
reduction in accident rates arising from the upgrade to a dual carriageway was estimated at 35 
fatalities and 80 injuries annually.   
 
17. In the absence of data from Uzbekistan, the values of $400,000 per fatality and $50,000 
per injury accident were used to value benefits from traffic accident savings. These estimates 
are comparable to those in Romania ($497,000 per fatality and $59,000 per injury) and Croatia 
($470,000 per fatality and $57,000 per injury).3 
 
E. Findings 
 
18. The analysis resulted in an overall EIRR of 16%, showing that the investment program is 
economically viable. Project 1 (Km440–Km490) was found to achieve an EIRR of 17%. Table 4 
gives the results of this analysis. 

 
Table 4: Results of the Economic Analysis  

Section Km EIRR (%) 
1 315–355 16 
2 355–440 16 
3 440–490 17 
4 581–628 15 
 Overall section 16 
EIRR = economic internal rate of return, km = kilometer. 
Source:  ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the 
CAREC Transport Corridor 2 Road Investment Program. Manila (TA 7375-UZB), 
for $900,000, approved on 11 November. 

 
19. A sensitivity test was carried out to assess the impact of different benefit and cost 
attributes for the entire sections and project 1. Under the worst case scenario, with traffic 20% 
less and construction costs increased by 20%, the sensitivity test demonstrated that project 1 is 
robust with an EIRR of about 13% (Table 5). The combined effect of excluding generated traffic 
and ignoring accident savings resulted in an EIRR of about 15%. 
 

Table 5: Sensitivity Test Results 
(%) 

Sensitivity Test IRR for the Overall Section IRR for Project 1 
Base case 16 17 
Capital cost increased by 20% 14 15 
Traffic reduced by 20% 14 15 
No generated traffic and accident cost savings  13 15 
Capital cost increased by 20% and traffic  
   reduced by 20% 

14 13 

IRR = internal rate of return. 
Source: ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the CAREC Transport Corridor 2 Road 
Investment Program. Manila (TA 7375-UZB), for $900,000, approved on 11 November. 

                                                 
3  The comparison with Romania and Croatia was used to demonstrate that the estimates adopted are likely to be of 

the right order. Average values for developed European Union economies are much higher (in excess of €1 million 
per fatality. Feasibility Study for Arad–Timisoara Motorway, Scetauroute/BCEOM 2007. 
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Table 6: Cost Benefit Flow Stream for the Entire Sections 
Year Capital Routine Periodic Total Normal traffic 

benefits 
Time value 

savings 
Generated 

traffic benefits 
Accidents 

cost savings 
Total 

benefits 
Net 

benefits 
2010 10,569   10,569     (10,569) 
2011 96,849   96,849     (96,849) 
2012 171,716   171,716     (171,716) 
2013 124,157 122  124,279 524 6,638 52 4,054 11,268 (113,011) 
2014 124,157 122  124,279 576 7,301 58 4,054 11,990 (112,289) 
2015  541  541 3,749 40,158 375 18,000 62,282 61,741 
2016  541  541 4,124 44,174 412 18,000 66,710 66,169 
2017  541  541 4,536 48,591 454 18,000 71,581 71,040 
2018  541  541 4,990 53,450 499 18,000 76,939 76,398 
2019  541  541 5,489 58,795 549 18,000 82,833 82,292 
2020  541  541 6,038 64,675 604 18,000 89,316 88,775 
2021  541  541 6,641 71,142 664 18,000 96,448 95,907 
2022  541  541 7,306 78,257 731 18,000 104,293 103,752 
2023  541  541 8,036 86,082 804 18,000 112,922 112,381 
2024  541  541 8,840 94,691 884 18,000 122,414 121,873 
2025  541  541 9,724 104,160 972 18,000 132,856 132,315 
2026  541  541 10,696 114,576 1,070 18,000 144,341 143,800 
2027  541  541 11,766 126,033 1,177 18,000 156,975 156,434 
2028  541 24,374 24,915 12,942 138,636 1,294 18,000 170,873 145,958 
2029  541  541 14,236 152,500 1,424 18,000 186,160 185,619 
2030  541  541 15,660 167,750 1,566 18,000 202,976 202,435 
2031  541  541 17,226 184,525 1,723 18,000 221,474 220,933 
2032  541  541 18,812 202,978 1,881 18,000 241,671 241,130 
2033  541  541 20,556 223,275 2,056 18,000 263,887 263,346 
2034  541  541 22,475 245,603 2,248 18,000 288,325 287,785 
2035  541  541 24,586 270,163 2,459 18,000 315,207 314,667 
2036  541  541 26,907 297,180 2,691 18,000 344,778 344,237 
2037  541  541 29,461 326,897 2,946 18,000 377,305 376,764 
2038  541  541 32,271 359,587 3,227 18,000 413,085 412,544 
2039 (105,490) 541   (104,949) 35,361 395,546 3,536 18,000 452,443 557,392 
        NPV at 12 % ($ thousand) 189,317  
                EIRR   16% 
( ) = negative, EIRR = economic internal rate of return, NPV = net present value. 
Source: ADB. 2009. Technical Assistance to the Republic of Uzbekistan for the CAREC Transport Corridor 2 Road Investment Program. Manila (TA 7375-UZB), 
for $900,000, approved on 11 November. 
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F. Financial Sustainability 
 
20. The investment program will be a public sector investment, as the current traffic of about 
1,000 vehicles daily would not attract private investors. However, under the investment program, 
the Road Fund will establish an enabling framework for public–private partnership in the road 
sector and pilot a public–private partnership project if feasible. It will also review its current 
revenue and expenditure structures and improve them to allow better financing for the road 
sector. 
 
21. The Road Fund is responsible for the financing of about 25% of the entire network. Its 
income has increased by on average 10% over the last 5 years from $200 million in 2006 to a 
projected $322 million in 2010. The proceeds from profit and turnover taxes are clearly the most 
substantial source, having averaged 84.4% of total income over the last 5 years.4 
 
22. The allocations of the Road Fund in terms of actual expenditures have increased from 
about $125 million in 2005 to about $233 million in 2009. The share of capital expenditures for 
mainly reconstruction has risen steadily and is forecast to reach about 75% of total road 
expenditures in 2010. Until 2008, about 36% was allocated to (i) maintenance (routine and 
periodic combined), (ii) rehabilitation 22%, and (iii) reconstruction 42%. 
 
23. The Road Fund has allocated about 0.2% of GDP for road routine maintenance. 
Generally, countries with road funds spend about 0.3% on road maintenance. The Road Fund 
receives an increasing budget every year as the economy grows. The allocation will be 
increased with the inflation rate to sustain the investment program to fill the gap. Uzavtoyul, the 
road agency, will maintain the investment program road with the budget provided annually by 
the Road Fund. 
 
 

                                                 
4  The government also collects taxes from road users in the form of fuel taxes. However, the proceeds are not 

earmarked for rural and urban roadworks and do not constitute Road Fund income. As of 1 January 2010, the tax 
content in 1 liter of petrol, diesel fuel, and gas is SUM145, or about 12% of the price. 


