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ECONOMIC AND FINANCIAL ANALYSIS 

A General 
 
1. Tajikistan remains a low wage economy, with agriculture accounting for two-thirds of 
employment and about one-fifth of gross domestic product (GDP). Household consumption is 
strongly dependent on the flow of remittances. Khatlon is Tajikistan’s most populous oblast 
(province), home to 37.2% of the country’s population. The oblast is also the country’s largest 
agricultural producer. For these reasons, the oblast’s development is critical to the overall 
economic growth of Tajikistan. Meanwhile, the poverty rate in Khatlon is the highest in the 
country and human development and income indexes are the lowest.  
 
2. The project will rehabilitate sections of two national roads in Khatlon oblast—Hulbuk–
Kangurt (59.5 kilometer [km]) and Dangara–Okmazor (28.7 km). The Hulbuk–Kangurt road 
section has been carrying about 1,300 vehicles per day in 2020. Dangara–Okmazor is the 
easternmost section of the road corridor between Dangara and Bokhtar (68.6 km), and carries 
about 4,200 vehicles per day.1 Both road sections have two lanes and asphalt concrete 
surfacing. For this economic evaluation, the two sections are considered independently. 
Neither component is expected to require traffic diversion. Small volumes of generated traffic 
are expected and are included in this evaluation. 
 
3. Once upgraded, both road sections will provide enhanced access to the A385, which 
is along Asian Highway 66 linking Xinjiang to Dushanbe and Afghanistan via CAREC Corridors 
2, 5, and 6. The persistence of heavy goods traffic along the Dangara–Okmazor section 
suggests that this road is used as a link to the A385 and access to Bokhtar International 
Airport, while the Hulbuk–Kangurt section carries local traffic (Table 1). Rehabilitating the two 
sections will reduce transport costs and time, ehancing trading and employment opportunities.  
 
4. In the absence of the project (the “without-project” scenario), both road sections are 
expected to deteriorate even with usual levels of maintenance. Under the “with-project” 
scenario, both sections will receive asphalt concrete surfaces and improved safety features. 
The improved pavement will have an initial international roughness index (IRI) of 2.0, 
compared with an estimated IRI of 7.5 for the existing surfaces.2 The average travel speed on 
the two sections is expected to increase from 58 km/h to 73 km/h.  
 
B. Demand Estimates 

 
5. Estimates of traffic demand used in the economic analysis are based on traffic counts 
undertaken by the due diligence consultant in May 2020.3 The counts took place from 5 to 8 
May 2020 and comprised two 16-hour counts and one 24-hour count. Assuming that impacts 
associated with the coronavirus disease (COVID-19) were reflected in the traffic counts during 
this period, no COVID-19 adjustments were made to the observed traffic.4 
 
6. Table 1 shows traffic flows on the Hulbuk–Kangurt and Dangara–Bokhtar sections. For 
Hulbuk–Kangurt, Temurmalik lies at around Km 30; beyond Temurmalik, traffic tapers off 

 
1 The Dangara–Bokhtar corridor carries 4,800 vehicles per day. Originally, the project was intended to rehabilitate 

the entire section between Dangara and Bokhtar. However, because of a shortfall of grant proceeds, the section 
for financing was reduced to 28.7 km. The Dangara–Okmazor section was considered strategically important as 
Dangara will become the oblast’s capital city in the coming years, and will require improved connectivity as traffic 
volumes around the city are expected to increase following expected population growth. 

2 Visual pavement condition assessments of both road sections were carried out in April and June 2020. 
3 The incumbent construction supervision consultant under the ongoing Central Asia Regional Economic 

Cooperation Corridors 2, 5, and 6 (Dushanbe–Kurgonteppa) Road Project assisted the MOT in carrying out due 
diligence for the project. 

4 In the absence of a reliable source of seasonal adjustment factors, observed traffic has been taken as the best 
available estimate of average annual traffic.  

http://www.adb.org/Documents/RRPs/?id=54005-001-2
http://www.adb.org/Documents/RRPs/?id=54005-001-2
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significantly. For Dangara–Bokhtar, demand from heavy goods vehicles is sustained by 
access to the A385 at Dangara, but small vehicle traffic tapers off as the Bokhtar urban area 
is left behind, and again at Km 59.1 where the project road turns away from the town of 
Levakand. 5 
 

Table 1: Base Year (2020) Demand 
Section Cars, 

SUVs 
etc. 

Mini-
buses 

Bus 2-axle 
trucks 

3-axle 
trucks 

≥4-axle 
rigid and 

truck-
trailers 

AADT 
veh/day 

Hulbuk–Kangurt        
HK1 (Km 0–1.5. Count at Km 0) 7,516 135 2 179 84 2 7,918 
HK2 (Km 1.5–34.2. Count at Km 29) 1,390 27 0 34 36 0 1,487 
HK3 (Km 34.2–59.5. Count at Km 58) 562 12 2 4 1 0 581 
Weighted average 1,184 23 1 24 22 0 1,254 
Dangara–Bokhtar        
DB1 (Km 0.0–28.7. Count at Km 2.7) 3,897 96 4 81 91 47 4,216 
DB2 (Km 0.0–59.1. Count at Km 2.7) 3,897 96 4 81 91 47 4,216 
DB3 (Km 59.1–65.6. Count at Km 59.1) 6,401 119 2 111 117 42 6,792 
DB4 (Km 65.6–68.7. Count at Km 68.6) 11,979 346 1 137 173 59 12,695 
Weighted average 4,497 109 4 86 97 47 4,841 

AADT = annual average daily traffic, DB = Danagara–Bokhtar, HK = Hulbuk–Kangurt, Km = kilometer, SUV = sport 
utility vehicle, veh = vehicle.  

Source: Asian Development Bank estimates.  

 
7. There are no historic records of project road traffic growth. Therefore, forecast demand 
has been estimated on the basis of the most recent GDP growth forecasts and income 
elasticities. Details of the assumptions made are shown in Table 8. Average annual forecast 
growth rates over the evaluation period (2020–2047) are 3.0% for passenger vehicles and 
2.8% for goods vehicles. Forecasts of normal traffic for each road section are summarized in 
Table 2. Generated traffic totaling 1% of car traffic was added to normal traffic for the first 10 
years after upgrade.6 Forecast traffic did not give rise to significant congestion on any road 
section.  
 

Table 2: Demand Forecasts (vehicles per day) 
Year HK1 HK2 HK3 Average  DB1 

2020 7,918 1,487 581 1,254  4,216 
2025 10,124 1,901 743 1,620  5,391 
2030 11,886 2,232 872 1,902  6,330 
2035 13,451 2,527 987 2,153  7,164 
2042 15,454 2,903 1,133 2,473  8,232 
2047 17,065 3,206 1,251 2,731  9,091 

DB1 = Danagara–Okmazor, kilometer (Km) 40.0–68.7; HK = Hulbuk–Kangurt; HK1 
= Km 0–1.5; HK2 = Km 1.5–34.2; HK3 = Km 34.2–59.5.  
Note: Only normal traffic is shown for each section. 
Source: Asian Development Bank estimates. 

 
C. Economic Costs 
 
8. The economic costs of the project comprise (i) capital investment, which includes civil 
works, land acquisition and resettlement, and consulting services for construction supervision 
and safeguards management; and (ii) road maintenance. Costs related to taxes, duties, and 
financing charges during implementation are excluded. Table 3 shows the breakdown of the 
investment costs. Construction was assumed to take place over a 2-year period from 2021.  
 

 
5 Section DB1 reflects the reduced scope of the Dangara–Okmazor section (footnote 1). Other sections (outside 

the current project scope) are also shown for reference. 
6 Passenger transport demand is generally considered to be more elastic to price changes than demand for goods 

transport. 1% is a conservative assumption. 
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9. Financial costs were converted to economic costs in line with ADB guidelines. 7  
All predicted project costs and benefits are measured in late 2019/early 2020 economic prices 
expressed in United States dollars. Traded inputs are measured at world prices and non-
traded inputs at domestic prices less indirect taxes multiplied by a standard conversion factor 
(SCF) estimated at 0.94.8 A shadow wage rate factor (SWRF) of 0.8 was assumed and applied 
to unskilled labor, while a SWRF of 1.0 was applied to skilled and professional labor.  

 
10. A residual value equivalent to 30% of the investment cost, estimated by applying the 
straight-line depreciation method to individual project items based on assumed lifespans,  
has been included in the economic analysis. 
 

Table 3: Project Investment Costs 
($ million, in 2020 prices) 

Intervention Conversion 
Factor 

Total Project Cost Hulbuk–Kangurt Dangara–Okmazor 

Financial Economic Financial Economic Financial Economic 

Land acquisition and 
resettlement 

 0.9a  0.6   0.5   0.5  0.4   0.1   0.1 

Road  0.9b 54.4 50.7 34.3 32.0 20.1 18.7 
10% physical contingencies  0.9b   5.4   5.1   3.4   3.2   2.0   1.9 
Supervision         1.0   2.9   2.9   1.5   1.5   1.5   1.5 
Consulting servicesc 1.0   1.5   1.5   0.6   0.6   0.8   0.3 
Total   64.7 60.7 40.3 37.7 24.4 22.4 
Total per km of new road    0.7   0.7   0.7   0.6   0.9   0.8 
a Reflects adjustments as follows: financial costs of structures adjusted by the standard conversion factor, business      

losses treated as returns to unskilled labor, and permit costs treated as transfers.  
b Allows for 5% unskilled labor at a shadow wage rate factor of 0.8. 
c Includes incremental administration costs. 
Source: Asian Development Bank estimates. 

 
11. The without-project maintenance regime is shown in Table 4. In the with-project case 
a 50mm overlay is assumed to be added when the IRI exceeds 5.0. 
 

Table 4: Without-Project Maintenance Interventions 
Intervention Economic Unit Cost  Intervention Criteria 

Double surface treatment $7/m2 plus preparatory works IRI≥12 
Edge break repair $4.7/m2 Break>50m2/km 
Pothole patching $4.7/m2   Potholes>5/km 
Crack sealing $4.0/m2 Wide structural cracking>2% 
Off-carriageway works $1,910/km Annually 

IRI = international roughness index, km = kilometer, m2 = square meter.  
Source: Asian Development Bank assumptions. 

 
12. Construction will take place on the existing alignments and will disrupt traffic. It is 
assumed that 10 km of each project road section is always disrupted and, as a result, an 
additional 50% of the travel time cost is incurred for 10 km. This totals $0.25 million per year 
during construction. This is treated as an additional time cost in the analysis.  
 
D. Economic Benefits 
 
13. The main quantifiable economic benefits are savings in vehicle operating costs 
(VOCs), travel time costs, and emissions. No data are available to support crash cost 
estimates, and road safety benefits have therefore been excluded. All project benefits are 
expressed in 2020 economic prices, in United States dollars, using the world price numeraire. 
Non-traded outputs such as travel time savings are multiplied by the SCF.  
 

 
7 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
8 Using the ADB simplified method based on 2015 imports of $4.287 billion, import taxes of $348 million,  

exports of $977 million, and export taxes of $21.8 million. 

https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-projects.pdf
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14. Vehicle operating cost savings. These arise from reductions in fuel consumption 
and vehicle wear and tear. Shadow prices of fuel, vehicles, tires, and labor, as well as 
operating characteristics of vehicles, were adopted (Table 5). Trucks carry small numbers of 
passengers in addition to goods; passenger numbers in Table 5 are based on the results of a 
study carried out by the Japan International Cooperation Agency in 2015. Retail gasoline 
prices in Dushanbe in August 2020 were TJS5.1–TJS5.8 ($0.5–$0.6), and diesel prices were 
TJS7.2 per liter. All fuel is subject to an excise duty (€55/ton, or about TJS0.4 per liter), while 
diesel carries an 18% value-added tax. Deducting taxes and adjusting for expected long-term 
crude oil prices give a shadow price of $0.55 per liter.9 Labor force participation rates in 
Tajikistan are low, exacerbated by overdependence on remittances. Wages are also low, 
averaging about $1 per hour, while wages in the transport sector are slightly higher, at $1.70 
per hour. For crew and maintenance labor costs, a shadow wage of $1 per hour is adopted. 
 
15. Travel time cost savings. Based on recent wage rates, working time is given a 
shadow price of $0.9 (bus and mini-bus passengers) to $1.5 per hour (car passengers). Non-
working time is valued at 30% of working time. The value of travel time savings is expected to 
increase in line with GDP per head, forecast at 3% (compared with 4.5% during 2010–2019). 
Goods in transit are unproductive and represent inventory costs. The nature of the loads 
carried is unknown, although it is likely that consumer goods are transported from Dushanbe 
while seasonal cargoes of fruit and vegetables are carried to Dushanbe. Finished goods from 
the People’s Republic of China, valued at $10,000 per ton, are likely to use the Dangara–

Okmazor section as well. For a load of 1 ton with a value of $10,000 and a discount rate of 
9%, saving 1 hour is worth $0.10, which is the value adopted here. 
 

Table 5: Characteristics of Vehicle Fleet 
Item Unit Cars Mini- 

buses 
Buses 2-axle 

trucks 
3-axle 
trucks 

≥4-axle 
rigid and 

trucks  

Axles No 2 2 2 2 3 5 
Km/year km 20,000 30,000 95,000 53,000 70,000 67,000 
Service life Years 12 10 10 8 8 8 
No. of passengers No 4 6 49 0.5 0.5 0.5 
Operating weight tons 1.0 1.2 8 8 14 17 
Vehicle cost $ 15,000 22,500 100,000 48,000 42,000 67,000 
Tire cost $ 77 77 268 109 241 241 
Maintenance labor $/h 1.0 1.0 1.0 1.0 1.0 1.0 
Crew $/h 0 1.0 1.5 2.0 2.0 2.0 
Passenger working time $/h 1.5 0.9 0.9 0.9 0.9 0.9 
Passenger non-working time $/h 0.45 0.27 0.27 0.27 0.27 0.27 
% of work-related trips % 70 70 70 100 100 100 

h = hour, km = kilometer, No = number.  
Source: Asian Development Bank estimates. 

 
16. Fleet average VOC components against IRI are shown in Table 6. The most significant 
item is capital—i.e., the equivalent annual cost of a vehicle, which is calculated within HDM-4 
using the “optimal life” approach, which links vehicle life to IRI. 
 

Table 6: Vehicle Operating Cost Components  
(per vehicle-kilometer, in United States dollars) 

IRI, m/km Fuel Spares Capitala Othersb Total 

2.5 0.083 0.038 0.062 0.024 0.21 
6.0 0.083 0.049 0.069 0.025 0.23 

12.0 0.099 0.067 0.102 0.034 0.30 

IRI = international roughness index, km = kilometer, m = meter 
a Equivalent annual cost of vehicle, computed using the optimal life approach. 
b Includes maintenance, crew costs, tires, lubricating oil and overhead. 
Source: Asian Development Bank estimates 

 
9 World Bank. 2020. Quarterly Commodity Markets Outlook, April. Washington DC. 
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17. Table 7 summarizes VOC and travel time savings across the entire fleet. 
 

Table 7: VOC and Travel Time Savings 
 Without-Project With-Project Savings 

 IRI $/veh-km IRI $/veh-km $/veh-km 

VOC 10a 0.30 3.5a 0.22 0.08 
Travel time savings  0.12  0.10 0.02 

IRI = international roughness index, km = kilometer, veh = vehicle, VOC = vehicle operation cost. 
a average over evaluation period (2021–2047). 
Source: Asian Development Bank estimates. 

 
18. Emissions savings. Changes in pavement quality affect vehicle performance, which 
in turn affects tailpipe greenhouse gas emissions. Avoiding incremental without-project 
emissions is a project benefit. HDM-4 was used to calculate changes in emissions from fuel 
consumption. The recommended ADB unit value of $36.30 per ton in 2016 at 2016 prices is 
used, brought to 2020 prices using the manufacture unit values index and an annual real 
increase of 2%. From 2020, the unit values continue to rise at the same annual real rate. Table 
12 shows that there is a small increase in emissions in the case of the Hulbuk–Kangurt section, 
attributable to the forecast increase in operating speeds. 
 
19. Distribution analysis for a project with multiple types of traffic is challenging. There are 
no data on the poverty status of operators or passengers. Therefore, benefits accruing to the 
poor have been inferred from vehicle class, using reasonable assumptions.10 VOC savings 
tend to accrue to vehicle owners and operators, while most journey time savings accrue to 
passengers. It is estimated that about 5% of VOC and travel time savings will accrue to the 
poor, made up of (i) 20% of all bus travel time savings, (ii) 10% of road user cost savings 
accruing to 2-axle trucks, and (iii) 5% of car road user cost savings. 
 
E. Results of Economic Analysis 

 
20. An economic assessment of the project was carried out using standard appraisal 
methodology. For analysis purposes, each subproject road section is divided into 
homogeneous sections as shown in Table 1, essentially based on demand and demand-
related features such as road junctions. The appraisal methodology compares the incremental 
benefits of reduced VOCs and travel times resulting from the upgrades with the initial 
investment costs and changes in maintenance costs over a 27-year appraisal period (2 years 
of civil works and 25 years of operation). The principal assumptions are shown in Table 8. 
 

Table 8: Main Assumptions 
Assumption Value 

Price base year 2020 
Discount year 2020 
Currency of analysis United States dollar 
Construction start year 2021 
Construction end year 2022 
First year of benefits 2023 
Appraisal period 2 years of civil work and 25 years of operation (2021–2047) 
Numeraire used World price numeraire 
Income elasticity of demand Passenger vehicles: 1.2 (to 2025), 1.1 (to 2030), 1.05 (to end) 

Goods: 1.1 (to 2025), 1.05 (to 2030), 1.0 (to end) 
Value of time (in work, 2020) $1.8/hour (car passengers)  

$1.5/hour (bus passengers) 

 
10 Public bus services are essential for the poor to access employment, business opportunities, and services. It is 

therefore reasonable to assume that 20% of bus time savings accrue to the poor. Medium-goods vehicles 
transport essential goods. Provided markets are competitive, reduced transport costs feed through into reduced 
prices, also benefiting the poor. The percentage of car road user cost savings accruing to the poor can be 
expected to be low, but cars and taxis do carry goods to and from market.  
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Assumption Value 

Value of time (non-work, 2020):  $0.54/hour (car)  
$0.45/hour (bus passengers) 

Gross domestic product growth assumption 2021: 5%. 2022–3: 4.5%. 2024: 4.0%. 2025–6: 3.5% 
2027–31: 3.0%. 2032–35: 2.5%. 2036–2042: 2% 

Shadow wage rate factor 0.8 (unskilled) 
Standard conversion factor (CF) 0.94 
CF applied to construction 0.933 
CF applied to supervision 1.00 
CF applied to taxes, duties, profits, transfers 0.00 

Source: Due diligence consultants’ estimates. 

 
21. Detailed streams of costs and benefits are shown in Table 12 and are summarized in  
Table 9. Results are expressed in terms of the key economic indicators, namely benefit–cost 
ratio (BCR), economic internal rate of return (EIRR), and net present value (NPV) at a 9% 
discount rate. The results are presented using the world price numeraire. The project as a 
whole is economically viable, with a BCR of 1.9, an EIRR of 15.7% and an NPV of $46.4 
million. The EIRR for the Hulbuk–Kangurt section is 9.0%, which is attributable to the low 
volume of base-year traffic. Although marginally viable economically, the road section will 
provide basic access to the rural population and is important for social reasons. In summary, 
the combined project yields an EIRR above the 9% threshold and is economically viable. 
 

Table 9: Summary of Results of Economic Appraisal 

Subproject 
NPV 

($ million) 
EIRR 
(%) 

BCR 
(%) 

Hulbuk–Kangurt 0.0 9.0% 1.00 
Dangara–Okmazor 46.4 25.0% 3.47 
Combined 46.4 15.7% 1.91 

BCR = benefit to cost ratio, EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates. 

 
22. Sensitivity tests and calculations of switching values were carried out to determine the 
effect of variations in key input parameters. Table 10 shows switching values of 190% with 
respect to construction costs and 53% with respect to benefits, meaning that the combined 
project would still be economically viable if construction costs were to rise by 90% or benefits 
were to fall to 53% of base case values. A 2-year delay would not greatly affect the viability of 
the combined project. Table 11 shows sensitivity results for each subproject. 
 

Table 10: Sensitivity Analysis—Combined Project 

Case EIRR NPV, $m 
Switching 

Value 

Base case 15.7% 46.4  
Cost +20% 13.6% 36.2 190% 
Benefits -20% 13.1% 26.7 53% 
Cost+20% and benefits -20% 11.2% 16.5  
2-year delay 14.8% 39.0  

EIRR = economic internal rate of return, m = million, NPV = net present value. 
Source: Asian Development Bank estimates. 

 
Table 11: Sensitivity Analysis—Individual Subprojects 

 Hulbuk–Kangurt Dangara–Okmazor  

Case EIRR NPV, $m 
Switching 

Valuea 
EIRR NPV, $m 

Switching 
Value 

Base case 9.0% 0.0  24.5% 46.5  
Cost +20% 7.5% (6.6)  21.8% 42.8 350% 
Benefits -20% 7.2% (6.6)  21.0% 33.4 29% 
Cost+20% and benefits -20%  5.9% (13.1)  18.3% 29.6  
2-year delay 8.6% (1.4)  22.5% 40.4  

( ) = negative, EIRR = economic internal rate of return, m = million, NPV = net present value. 
a As the base case EIRR is at the threshold value of 9%, switching values cannot be calculated. 
Source: Asian Development Bank estimates.   
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Table 12: Cost and Benefit Streams 
(2020 world prices, $ million) 

Year Hulbuk–Kangurt Dangara–Okmazor Combine
d Net 

Benefits 
Incremental 

Costs Incremental Benefits  
Incremental 

Costs Incremental Benefits  

Invest-
ment 

Main-
tenance VOC Time 

Emissi-
ons 

Net 
Benefits 

Invest-
ment 

Main-
tenance VOC Time 

Emissi-
ons 

Net 
Benefits 

2021 13.2 (0.32) 0.0 (0.3) 0.0 (13.1) 7.9 (0.10) 0.0 (0.3) 0.0 (8.0) (1.1) 
2022 24.5 (0.07) 0.1 (0.2) 0.0 (4.6) 14.6 (0.03) 0.2 (0.2) 0.0 (14.6) (39.2) 
2023 0.0 (0.05) 1.2 0.7 0.0 1.9 0.0 (0.03) 3.5 0.7 0.0 4.2 6.1 
2024 0.0 (0.04) 1.3 0.8 0.0 2.2 0.0 (0.03) 3.9 0.8 0.0 4.8 6.9 
2025 0.0 (0.04) 1.6 0.9 0.0 2.5 0.0 (0.03) 4.3 1.0 0.2 5.5 7.9 
2026 (0.1) (0.03) 1.8 1.1 0.0 3.0 0.0 (0.03) 4.7 1.1 0.2 6.1 9.1 
2027 (1.1) (0.03) 1.8 1.2 0.0 4.1 0.0 (0.03) 5.1 1.3 0.2 6.7 10.8 
2028 0.0 (0.03) 1.9 1.2 0.0 3.0 0.0 (0.03) 5.6 1.6 0.2 7.4 10.4 
2029 0.0 (0.03) 2.1 1.4 0.0 3.4 0.0 (0.03) 6.0 1.9 0.2 8.1 11.5 
2030 0.0 (0.03) 2.3 1.6 0.0 3.9 (2.5) 0.00 6.5 2.2 0.2 11.4 15.3 
2031 (1.6) (0.01) 2.5 1.9 0.0 5.9 0.0 0.00 4.8 1.3 0.2 6.4 12.3 
2032 0.0 0.00 2.0 1.5 (0.1) 3.5 0.0 0.00 5.1 1.5 0.3 6.9 10.4 
2033 0.0 (0.02) 2.2 1.7 0.0 3.9 0.0 0.00 5.5 1.7 0.2 7.4 11.3 
2034 (1.1) 0.00 2.4 2.0 0.0 5.5 0.0 0.00 5.8 1.9 0.3 8.0 13.5 
2035 0.0 0.00 2.2 1.8 (0.1) 3.9 0.0 0.00 6.1 2.2 0.3 8.5 12.4 
2036 0.0 0.00 2.4 2.0 (0.1) 4.3 2.5 0.02 5.6 2.5 0.3 5.8 10.1 
2037 0.0 0.00 2.5 2.3 (0.1) 4.8 (2.5) (0.01) 7.5 3.0 0.3 13.3 18.1 
2038 0.0 0.00 2.8 2.6 (0.1) 5.3 0.0 0.00 5.8 1.9 0.3 8.1 13.4 
2039 (1.6) 0.00 3.0 3.0 (0.1) 7.6 0.0 0.00 6.2 2.2 0.3 8.7 16.3 
2040 0.0 (0.02) 2.2 2.3 (0.1) 4.5 0.0 0.00 6.6 2.4 0.4 9.4 14.0 
2041 (1.1) 0.00 2.4 2.7 (0.1) 6.1 0.0 0.00 7.1 2.8 0.4 10.2 16.3 
2042 0.1 0.00 2.3 2.7 (0.1) 4.9 0.0 0.00 7.5 3.2 0.4 11.1 16.0 
2043 2.9 0.01 2.3 2.7 (0.1) 2.0 0.0 (0.01 8.0 3.7 0.4 12.1 14.0 
2044 0.0 0.00 2.9 3.1 (0.1) 5.9 (2.5) 0.00 8.5 4.2 0.4 15.7 21.5 
2045 0.0 0.00 3.1 3.5 (0.1) 6.5 0.0 0.00 6.5 2.8 0.4 9.7 16.2 
2046 1.9 0.00 3.4 4.0 (0.1) 5.4 0.0 0.00 6.8 3.1 0.4 10.4 15.8 
2047 (12.9) 0.00 3.8 4.6 (0.1) 21.2 (6.7) 0.00 7.1 3.5 0.5 17.8 39.0 

PV at 
9% 

32.7 (0.6) 18.3 14.0 0.0 0.0 19.1 (0.2) 48.6 14.9 1.9 46.5 46.4 

EIRR      9.0%      24.5% 15.7% 
BCR      1.00      3.47 1.91 

( ) = negative, BCR = benefit–cost ratio, EIRR = economic internal rate of return, PV = present value, VOC = vehicle 
operating cost. 
Source: Asian Development Bank estimates. 

 
F. Financial Analysis 

 
23. The project road sections will not be tolled and will be maintained under the 
government’s maintenance program. In accordance with ADB guidelines, the financial 
analysis of the project was conducted by assessing the sustainability of incremental recurrent 
costs to be assumed by the government.11 
 
24. The recurrent operation and maintenance costs associated with the project road 
sections is estimated as follows: (i) routine maintenance, and (ii) a thin overlay once IRI 
exceeds 5.0. This results in an average annual cost of about $0.51 million. However, there 
are no records of past maintenance practices or expenditures on the project road sections. 
Budget allocations for maintenance in the Bokhtar district in 2018, the most recent year for 
which data are available, indicate an amount of $1,250/km, which is barely sufficient to provide 
routine off-carriageway maintenance. Table 13 compares maintenance requirements over the 
economic evaluation period with and without the ADB project against the said allocation of 
$1,250/km, revealing that the project would reduce subsequent maintenance requirements. 
This is consistent with Table 12, which shows negative incremental maintenance costs. 
 
25. Table 14 outlines national road maintenance budget allocations in the last decade. The 
annual budget for winter and routine maintenance more than doubled in nominal local currency 

 
11 ADB. 2019. Financial Analysis and Evaluation: Technical Guidance Note. Manila. 
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terms, from TJS34.0 million in 2010 to TJS73.2 million in 2020. However, the allocation 
accounts in 2020 for only 0.1% of GDP. 

 
Table 13: Incremental Maintenance Cost Analysis 

($/km/year)  

Item 
Years 1–25a 

Without project 
Years 1–25 
With project 

Difference (%) 

Maintenance estimate using HDM-4b 10,100 5,800 (43.0) 
Allocation 1,250 1,250 0.0 
Shortfall, % 88% 78%  
Incremental requirement ($m/year) 0.78 0.40 (51.0) 

HDM-4 = Highway Development and Management Model, km = kilometer, m = million. 
a Averaged over the 25-year evaluation period as periodic maintenance is intermittent. 
b Estimated using the unit costs and intervention criteria in Table 4. 
Source: Asian Development Bank estimates. 

 
Table 14: Road Maintenance Budget Allocations, 2010–2020 

Item 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Road maintenance (TJS $m)  34.0 39.0 46.8 50.6 57.2 59.6 60.5 63.4 67.5 69.3 73.2 
Road maintenance ($m) 7.8 8.5 9.9 11.5 11.6 9.7 7.7 7.4 7.4 7.3 7.2 
Total MOT budget ($m) 145.6 196.9 196.4 216.8 263.6 154.0 109.9 163.7 159.9 181.5 193.1 
Maintenance as % MOT 5.4 8.7 5.0 4.9 4.4 6.2 7.0 4.5 4.6 4.0 3.7 
Maintenance as % GDP 0.14 0.13 0.13 0.14 0.13 0.12 0.11 0.10 0.10 0.09 0.14 

GDP = gross domestic product, m = million, MOT = Ministry of Transport, TJS = Tajik Somoni.  
Source: Ministry of Transport.  

 
26. As a national road asset management system (RAMS) is not yet in place, estimates 
for road maintenance requirements vary by source of information. The MOT estimated that it 
needs about TJS300 million (about $40 million)12 to address annual maintenance needs for 
the national road network, while an HDM-4 analysis carried out by the due diligence consultant 
estimated that a budget allocation of $32 million per year (0.4% of GDP) would allow the 
condition of the national road network to be stabilized. The 2020 budget allocation (TJS73.2 
million, equivalent to US$7.2 million) is 24% of the MOT’s estimated requirement. 
 
27. Although the project is expected to save recurrent costs, the with-project maintenance 
requirement of Table 13 ($0.4 million in total) represents about 6% of the 2020 road 
maintenance budget of US$ 7.2 million. Historically limited budget allocations for road 
maintenance pose a substantial risk to the financial sustainability of the project, which could 
shorten the economic life of the project road sections and require capital investments 
prematurely. The following measures are suggested to ensure that the government improves 
its fiscal capacity to sustain the project sections. 
 
28. First, the government must adopt its RAMS Action Program, including the following:  
(i) establish a RAMS Unit at the MOT to implement the program, (ii) establish a road 
maintenance fund to streamline the budgetary system, and (iii) create a database of the 
country’s road networks to store road profiles and analyze road maintenance needs. Second, 
the government should move away from a centralized system of allocating road maintenance 
budgets. The RAMS Action Program includes a measure to establish a dedicated road 
maintenance fund by 2024, resourced through road user charges such as fuel excise duties. 
Road user charges have increased to about 1–2% of GDP, but could be further increased. 
Third, assurances will be sought in the project’s grant agreement that the government includes 
the project sections in the RAMS and allocates sufficient maintenance funds to sustain their 
quality throughout their design life. In addition, performance-based maintenance schemes 
should be considered for wide implementation, although these will require an appropriate 
institutional and policy environment to incorporate lessons from the two pilot cases.13 

 
12 Ministry of Transport, July 2020. 
13 Two performance-based maintenance schemes have been piloted: one in 2013–2016, and one in 2018–2020. 


