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ECONOMIC AND FINANCIAL ANALYSIS 

A. Project Overview 

1. Project. The proposed project will improve the Central Asia Regional Economic 
Cooperation (CAREC) corridors 3 and 5 and their associated subnetwork by enhancing the 88 
kilometer (km) Sayron–Karamyk section, rehabilitating the 87 km Vose–Khovaling road, and 
strengthening road safety and maintenance This will improve national road network connectivity 
and quality of service, promote trade and facilitate the economic and social development in 
Tajikistan, and contribute to reducing isolation. 
  

2. The overlapping portion of CAREC corridors 3 and 5—Dushanbe to the border with Kyrgyz 
Republic—is a largely two-lane highway of about 340 km. Around 160 km of the road passes 
along deep riverbanks and is difficult to widen because it is constrained by mountainous 
topography. Because of the government’s limited budget for improving a longer section of road at 
the time the project was designed in 2006 and the limited traffic forecasted at the time, the design 
for the Sayron–Karamyk section adopted one asphalt concrete layer. Additionally, other 
rehabilitation work such as rock excavation, drains, and concrete retaining walls was reduced 
because of a lack of funds. The design of enhancement work includes the following elements: (i) 
reconstructing sections with sub-grade failures, (ii) repairing areas damaged by rockfalls, (iii) 
overlaying a second layer of asphalt concrete, (iv) stabilizing areas of slopes with regular rockfall 
risks, (v) installing improved drains in areas with observed problems, (vi) installing road safety 
measures including barriers and white lines, and (vii) supplying solar powered street lighting in 
villages along the road.  
 

3. The Vose–Khovaling–Tavildara road extends the first road that the Asian Development 
Bank (ADB) assisted in Tajikistan, starting at Asian Highway 66 and connecting through the Labi 
Jar–Tavildara–Kalaikhumb road to CAREC corridors 3 and 5. This road was categorized as a 
republican (national) road during the Soviet Union time but has seriously deteriorated due to 
prolonged inadequate maintenance and recent flood damage, causing transport difficulty and 
safety concerns. The government prioritized rehabilitating the Vose–Khovaling road, with the 
Khovaling–Tavildara road to follow. The improvements will cut the travel time almost in half from 
the Kyrgyz Republic–Tajikistan border to the Khatlon Province, opening a new trade corridor in 
the most populous region in Tajikistan, providing easier access to southern markets, and 
enhancing economic connections with Afghanistan and beyond. The design of rehabilitation 
includes (i) reconstructing badly deteriorated road sections; (ii) rehabilitating and overlaying other 
sections; (iii) re-routing of a section of road close to Tangatopti to avoid an area subject to 
excessive rockfall risk; (iv) selective widening at substandard sections and easing of vertical 
alignments at key locations; (v) installing road safety measures, particularly at accident black 
spots; and (vi) supplying solar street lighting in villages along the road. 

 

Table 1: Road Conditions and Proposed Works 

Road Section Existing Condition After Project 
IRI 

Before After 

Section 1  
Sayron–
Puldon 

7 km of recently rehabilitated asphalt 
road, small amounts of pavement failure 
due to rockfalls and poor drainage 

Width unchanged, pavement repaired 
and overlaid, slopes stabilized and 
road safety measures installed 

7 4 

Section 2  
Puldon–
Laykhsh 

38 km of recently rehabilitated asphalt 
road with small areas of rockfall risk and 
poor drainage 

Width unchanged, pavement repaired 
and overlaid, slope stabilization and 
improved drainage measures 
installed, road safety measures 
installed 

5 4 

Section 3  27 km of deteriorating asphalt road, Width unchanged, pavement repairs 7 4 
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Road Section Existing Condition After Project 
IRI 

Before After 
Laykhsh–
Karamyk 

significant areas of rockfall damage and 
unstable slopes, areas with significant 
subgrade failures and drainage problems 

completed, areas with poor subgrade 
and drainage reconstructed, road 
safety measures installed 

Section 4  
Karamyk–
Border 
Crossing Point 

16 km of asphalt road through 
mountainous area, significant areas of 
damage due to rockfalls, areas of slope 
stabilization and drainage problems 

Width unchanged, pavement repaired 
and overlaid, new slope stabilization 
and drainage measures installed, 
road safety measures installed 

8 4 

Section 1  
Vose–
Bachamazar  

10 km of badly deteriorated asphalt-
surfaced road, one substandard bridge, 
areas with poor drainage 

Reconstructed pavement, widened 
road to meet standards, replacement 
bridge, road safety measures installed 

15 3 

Section 2  
Bachamazar–
Tangatopti 

31 km of road with a mix of pavement 
types including asphalt and other 
bituminous surface types, significant 
areas with major rockfall risks 

Reconstructed pavement, road 
realignment away from areas with 
unmanageable rockfall risks, road 
safety measures installed 

10 3 

Section 3  
Tangatopti–
Shaghmon 

14 km of mountainous road, small areas 
with unstable slopes and rockfall risks, 
sections of road with substandard 
alignment 

Rehabilitated pavement, minor 
alignment improvements, slope 
stabilization measures installed, road 
safety measures installed 

12 3 

Section 4  
Shaghmon–
Khovaling  

30 km of road running through a mix of 
mountain and rolling areas, some areas 
with rockfall risks, two substandard 
bridges, some areas with substandard 
alignment 

Rehabilitated pavement, minor 
alignment improvements, slope 
stabilization measures installed, two 
new realigned bridges, road safety 
measures installed  

10 3 

Section 5  
Khovaling 
Town 

2 km of asphalt-surfaced town roads, 
including pedestrian footways 

Pavements rehabilitated with 
upgraded drainage and pedestrian 
footpath and crossing facilities 

10 3 

IRI = international roughness index, km = kilometer.      
Source: ADB. 2012. Roads Improvement Project. Consultant’s report. Manila. (TA 8052-TAJ); and Ministry of Transport. 

 

4. Methodology. The economic analysis has been carried out in accordance with ADB 
Guidelines for the Economic Analysis of Projects. The methodology follows the standard practice 
of comparing life cycle road agency and user costs with and without the project for the 23-year 
period (2013–2035), using a net present value (NPV) at 12% discount and the economic internal 
rate of return (EIRR) as decision criteria. A spreadsheet-based appraisal framework was used in 
order to allow the incorporation of risk analysis techniques. This framework utilizes many of the 
relationships and formulae in the Highway Development and Management System (HDM4) 
developed by the World Bank. The analysis focuses on transport costs savings, while also 
incorporating benefits from road safety investments. 
  

5. For the without-project scenario, a “do minimum” base case using existing levels of 
maintenance was assumed, which at present does not amount to a full condition-responsive 
program.  At the assumed level of maintenance, the pavement condition model used predicts that 
the international roughness index value will gradually deteriorate.  
 

B. Road Condition and Traffic Volume 

6. Road condition. The condition of the existing highway was assessed, based on site 
surveys and investigations. A topographic survey was carried out to estimate the quantities 
involved in any road widening, and a survey of existing bridges was completed. The condition 
assessment reveals that the project road provides an unacceptable level of service for traffic, with 
potential safety hazards for both drivers and pedestrians. 
 
7. Traffic volume. Surveys were undertaken during December 2012 and February 2013 on 
the relevant road sections to enable the process of determining current traffic levels. This survey 
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data has been factored to build in the effects of nighttime traffic and seasonal variations in traffic 
levels. Factors have been determined by referencing previous studies, in particular the Transport 
Sector Master Plan (TA 4926-TAJ)1 and the Strengthening Implementation of Road Maintenance 
Financing System (TA 4294-TAJ),2 to provide additional data for validation and the definition of 
annual average daily traffic (AADT) for the road. It is estimated that traffic levels (AADT) vary 
across the road sections as follows: 
 

Sayron–Karamyk 
• Section 1 - Sayron–Jirgatol - 1,276 
• Section 2 - Jirgatol–Laykhsh - 1,311 
• Section 3 - Laykhsh–Karamyk - 1,332 
• Section 4 - Karamyk–Border - 541 

 

Vose–Khovaling 
• Section 1 - Vose–Bachamazar - 718 
• Section 2 - Bachamazar–Tangatopti - 475 
• Section 3 - Tangatopti–Shaghmon - 647 
• Section 4 - Shaghmon–Khovaling - 610 
• Section 5 - Khovaling Town - 460 

 

8. Traffic growth. The two areas served by the study roads are very different in nature. The 
Sayron–Karamyk road section runs through a largely rural area, characterized by rolling and 
mountainous terrain. The main activity in this area is agriculture. Other activities include small-
scale mining, although these are constrained by access to reliable power sources. The road 
generally serves the Jirgatol District, within which income levels are a little below the national 
average. Economic activity in the area has received a significant boost since 2011 with 
improvements to the main road—CAREC corridors 3 and 5—in the area. This has led to 
significant increases in agricultural activity and changes to cropping patterns with production 
increases for higher value products. The Vose–Khovaling road section serves the Vose and 
Khovaling districts. Vose is a largely lowland area dominated by agriculture, while Khovaling sits 
amongst rolling and mountainous terrain and benefits from a range of higher value activities, 
including gold mining, high value agriculture, and tourism. Average incomes in Khovaling are 
above the national average and are markedly higher than those of Vose. 
  

9. Future growth in traffic has been estimated based upon accepted forecasts for economic 
and population growth. These have been taken from the International Monetary Fund, World 
Bank, and Government of Tajikistan to provide three alternative scenarios. These forecasts for 
real gross domestic product growth range between 7% and 8% in the next 5 years, falling 
gradually to between 4% and 6% over after that. 
 

10. Growth Opportunities. There are a number of opportunities for growth in economic 
activity in both areas. There is the opportunity to build upon recent changes in the Jirgatol area, 
particularly through support for investments in higher value activities. These include increasing 
investment in gold and coal mining, supporting agricultural processing investments, and 
continuing to provide financing for small-scale roadside businesses. All of these businesses 
benefit from improved road connections to a greater or lesser extent, but they also require reliable 

                                                
1
  ADB. 2007. Technical Assistance to the Republic of Tajikistan for the Transport Sector Master Plan. Manila (TA 

4926-TAJ). 
2
  ADB. 2003. Technical Assistance to the Republic of Tajikistan for Strengthening Implementation of Road 
Maintenance. Manila (TA 4294-TAJ). 
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power supplies and available financing. In the Vose–Khovaling area, several ongoing or planned 
investments would benefit from improved road access. Khovaling in particular has the potential 
for increased tourism, expanding this already significant element of the economy. In addition, 
there are continued opportunities to expand gold mining in the area. The other key opportunity, in 
both Vose and Khovaling is to restore the agricultural sector to previous levels of production, 
particularly in the cattle industry. Key opportunities in the Vose District include the expansion of 
salt mining, as well as restoring the cotton industry, including new processing capabilities. 
 

11. Following on from the proposed rehabilitation, the Government of Tajikistan is planning 
the rehabilitation and improvement of the road from Khovaling to Tavildara and beyond to 
connect the CAREC corridors 3 and 5, creating a new interregional link. These planned 
improvements would have a marked effect on the areas served, as they would open up new 
trading and travel opportunities. At this stage, it is impossible to predict the overall impact, as 
information on existing activities in the area north of Khovaling is very limited. However, it is 
expected that there would be a large effect on the economies in these areas. 
 
12. Road user costs. The poor condition of the project road has lowered travel speeds, 
increased fuel consumption, and raised vehicle operating costs. Road condition components of 
vehicle operating costs (VOCs), with and without the project, were based on the international 
roughness index as shown in Table 1. For costs related to vehicle characteristics, the standard 
traffic count vehicle classifications were used to identify representative vehicles for eight vehicle 
types. Other cost components (prices of vehicles and other inputs, vehicle utilization, and values 
of time) were based on figures developed by previous ADB studies,3 updated to reflect current 
prices. All prices are in constant US dollars, net of taxes. 
 
13. Road agency costs. Road improvement costs have been established separately for each 
road section on the basis of the estimated bill of quantities. Unit costs for construction work are 
based on the prices for most recent bids (concluded in September 2012) in the country. A normal 
10% physical contingency was included, while price contingency, interest during construction, 
and taxes and duties were excluded. Almost all construction inputs are considered to be tradable 
including local labor; therefore, it was not necessary to convert these from financial to economic 
costs by a standard conversion factor.  
 

14. Maintenance costs. In line with other recent studies in Tajikistan, it has been assumed 
that there will be no change in maintenance costs as a result of the rehabilitation.  
 

C. Economic Benefits 

15. The main quantifiable benefits are savings in VOCs and travel time for existing traffic. 
VOCs were analyzed using standard World Bank analytical relationships. This enabled the 
estimation of typical VOCs for different terrains and road conditions. The main benefits of the 
scheme relate to reductions in VOCs estimated on the basis of these calculations, with the 
rehabilitated road having significantly reduced roughness. 
 

16. Other benefits assessed included the impact of traffic generated as a result of the road 
rehabilitation, the benefits accruing to traffic generated by additional economic activity in the area 

                                                
3
  ADB. 2007. Technical Assistance to the Republic of Tajikistan for Preparing the Transport Sector Master Plan. 

Manila (TA 4926-TAJ); ADB. 2008. Technical Assistance to the Republic of Tajikistan for Preparing the CAREC 
Transport Corridor III (Dushanbe–Uzbekistan Border Road) Project. Manila (TA 7080-TAJ); and ADB. 2003. 
Technical Assistance to the Republic of Tajikistan for Strengthening Implementation of Road Maintenance. Manila 
(TA 4294-TAJ). 
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and road safety benefits. The analysis of generated traffic was completed by applying suitable 
elasticities to estimates of VOC savings. These VOC savings have been estimated based upon 
the patterns of traffic identified from the traffic surveys carried out and known characteristics of 
economic and other activity in the study areas. Road safety benefits will accrue from two sets of 
specific investments, covering the installation of street lighting through villages served by the 
roads and the installation of a range of road safety measures throughout both road sections. The 
investment in street lighting is specifically targeted at reducing the number of pedestrian 
casualties and should save around one life annually and around four major injuries. The 
investments in road safety benefits should save around five lives and 14 serious injuries annually.  
  

17. As stated, the Vose–Khovaling road section is likely to become part of a much wider inter-
regional road. This new link is likely to generate significant new traffic movements. While the full 
extent of these possible benefits is unknown and cannot be included in the appraisal, it has been 
possible to estimate the potential additional traffic that may be generated in the local area. These 
have been reflected by including additional traffic, as diverted traffic, from the date of expected 
completion of this route. 
 

D. Economic Evaluation and Sensitivity Analysis 

18. The overall EIRR in the central case is 23.2% with an NPV of $48.3 million (Table 3). 
Three scenarios are presented for both estimated benefits, together with three alternative 
assumptions regarding project design and associated construction costs. These scenarios 
represent alternative estimates of future economic performance for Tajikistan. These are based 
upon assumptions about the development of other investments, particularly hydropower schemes 
and the effect of global economic trends on Tajikistan. As Table 3 shows, it is considered that the 
Sayron–Karamyk enhancement and the Vose–Khovaling rehabilitation schemes represent 
economically feasible investments. Even in the worst case tested, the sensitivity test results are 
good with an EIRR of 17.9% recorded. 
 

19. To reinforce the economic appraisal results and to enable the incorporation of a number of 
risk elements, a quantitative risk analysis has been undertaken outside the main appraisal. In line 
with ADB guidelines, this utilized Monte Carlo analysis techniques, through the application of the 
@RISK software suite. The key variables incorporated into the risk appraisal to test their effect on 
the results are (i) alternative economic growth scenarios and (ii) construction costs. The figures 
below summarize the results of the risk analysis, in terms of the cumulative distribution of the 
EIRR result. This shows that the minimum EIRR predicted by the analysis for Sayron–Karamyk is 
23.1%, with a 95% probability that the EIRR will be above 24.6%. For Vose–Khovaling, the 
minimum predicted EIRR is 14.4%, with a 95% probability that the EIRR will be above 15.1%. 
 
Figure 1 Cumulative Probability of EIRR  Figure 2 Cumulative Probability of EIRR

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

1
4
.4

%

1
4
.8

%

1
5
.2

%

1
5
.6

%

1
6
.0

%

1
6
.4

%

1
6
.8

%

1
7
.2

%

1
7
.6

%

1
8
.0

%

1
8
.4

%

1
8
.8

%

1
9
.2

%

1
9
.6

%

2
0
.0

%

2
0
.4

%

P
ro
p
o
rt
io
n
 o
f 
O
c
c
u
re
n
c
e
s

Economic Internal Rate of Return (EIRR)

Vose–Khovaling



CAREC Corridors 3 and 5 Enhancement Project   
(RRP TAJ 46543) 

 

 
Table 2: Economic Internal Rate of Return  

($) 

( ) = negative number, IRR = internal rate of return, NPV = net present value, VOC = vehicle operating cost. 
Note: value represents the residual value of bridge assets at the end of the 20-year appraisal period. 
Source: ADB. 2013. Roads Improvement project. Consultant’s Report. Manila. (TA 8052-TAJ); and ADB estimates. 

Year 

 
Capital Cost 

Maintenance 
Costs 

Street 
Lighting 
Costs 

Transport Benefits Generated 
Traffic 
Benefits 

Road Safety  
Benefits Net Benefits Road Bridges VOC 

Travel 
Time 

2013 (5,006,088) 0        

2014 (24,850,220) (3,074,068) 0 0 0 0 0 0 (27,924,288) 

2015 (13,169,348) (3,074,068) 0 (583,000) 985,328 34,982 95,176 1,574,185 (14,136,745) 

2016 (7,484,674) 0 0 (795,000) 4,572,538 1,071,799 575,454 2,767,864 707,981 

2017   0 0 5,786,855 1,224,557 605,441 2,931,167 10,548,021 

2018   0 (144,000) 6,409,672 1,294,016 659,709 3,104,106 11,323,504 

2019   0 0 6,177,502 1,367,529 679,239 3,287,249 11,511,518 

2020   0 (169,200) 6,737,645 1,444,151 704,175 3,481,196 12,197,967 

2021   0 0 6,113,343 1,512,669 700,962 3,665,620 11,992,593 

2022   0 (48,600) 7,058,460 1,584,509 775,321 3,859,897 13,229,587 

2023   (6,688,000) (358,400) 12,559,813 1,659,832 1,024,502 4,049,032 12,246,780 

2024   (6,198,750) 0 14,628,798 1,738,809 1,183,914 4,247,435 15,600,205 

2025   0 (241,920) 15,374,508 1,821,619 1,273,130 4,455,559 22,682,896 

2026   0 0 15,686,992 1,908,447 1,280,501 4,673,881 23,549,822 

2027   0 (72,000) 16,124,309 1,999,492 1,316,613 4,902,901 24,271,315 

2028   0 (144,000) 15,575,423 2,094,958 1,328,994 5,143,144 23,998,519 

2029   0 (48,600) 17,041,115 2,195,062 1,373,183 5,395,158 25,955,917 

2030   0 (97,200) 16,128,182 2,298,120 1,375,442 5,659,520 25,364,065 

2031   (6,688,000) 0 21,392,155 2,385,913 1,609,514 5,903,008 24,602,590 

2032   (6,198,750) 0 24,615,097 2,477,101 1,857,169 6,157,107 28,907,722 

2033  0 0 0 24,146,843 2,571,814 1,874,009 6,397,234 34,989,901 

2034   0 0 8,049,028 2,509,109 915,832 2,704,398 14,178,366 

2035  3,074,068 0 0 8,443,028 2,605,314 957,656 2,809,870 17,889,936 

Total (50,510,330) (3,074,068) (25,773,500) (2,701,920) 253,606,633 37,799,802 22,165,936 87,169,531 323,688,173 

        NPV 48,294,382 

        IRR 23.2% 
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Table 3: Sensitivity Test Results 
Sayron–Karamyk 

Benefits Scenario Cost Scenario Total Cost ($) IRR Switching Value 

Central case Central case 16,686,960 28.9% L 
Central case High case (15% increase) 19,190,004 26.3% (167%) 

Low case (15% decrease) Central case 16,686,960 25.7% 181% 
Low case (15% decrease) High case (15% increase) 19,190,004 23.3% (161%) 

High case (15% increase) Central case 16,686,960 32.0% 186% 
High case (15% increase) High case (15% increase) 19,190,004 29.1% (166%) 

Vose–Khovaling 
Benefits Scenario Cost Scenario Total Cost ($) IRR Switching Value 

Central case Central case 39,071,505 15.9% L 
Central case High case (15% increase) 44,932,231 14.0% (126%) 

Low case (15% decrease) Central case 39,071,505 13.5% 133% 
Low case (15% decrease) High case (15% increase) 44,932,231 11.8% (119%) 

High case (15% increase) Central case 39,071,505 18.1% 145% 
High case (15% increase) High case (15% increase) 44,932,231 16.0% (129%) 

Consolidated Project 
Benefits Scenario Cost Scenario Total Cost ($) IRR Switching Value 

Central case Central case 56,658,465 23.2% L 
Central case High case (15% increase) 65,022,235 20.7% (137%) 

Low case (15% decrease) Central case 56,658,465 20.1% 150% 
Low case (15% decrease) High case (15% increase) 65,022,235 17.9% (135%) 

High case (15% increase) Central case 56,658,465 26.0% 166% 
High case (15% increase) High case (15% increase) 65,022,235 23.4% (148%) 

L = data not available, ( ) = negative number, IRR = internal rate of return.   
Note: Switching Value is the percentage change in the value of the variable that would cause an IRR = 12%. 
Source: ADB. 2013. Roads Improvement project. Consultant’s Report. Manila. (TA 8052-TAJ); and ADB 
estimates. 

 
E. Financial Analysis 

20. Fiscal Impact. The funding for the proposed rehabilitation is expected to be a grant from 
ADB. The Government of Tajikistan’s contribution is expected to be in-kind contributions in 
terms of tax and duty relief, and provision of accommodation and support for the contractor and 
consultant. As such, there is unlikely to be a significant direct financial contribution from local 
funding sources. It is expected that the maintenance of these road sections will become some of 
the first sections incorporated within the performance-based maintenance scheme being 
developed in Tajikistan. The Government of Tajikistan has already committed to provide 
additional funding of $4 million to fund this and other maintenance works. This contribution 
would be met from domestic financial sources. These sources have increased significantly in 
the last 6 years, and this increase is expected to continue. It is expected that the amount 
required to cover the preventive maintenance of these sections will be well within the scope of 
these resources. On this basis, it is considered that overall the fiscal impact of the scheme will 
be minimal.  
 

21. Financial Sustainability. An assessment of the sustainability of the project benefits has 
been undertaken in line with ADB guidance on project appraisal. This is undertaken in two 
broad areas, financial sustainability and environmental sustainability. Given the structure of the 
project funding, it is considered that the financial sustainability of the project is strong. Funding 
for the works will come directly from external sources, meaning that difficulties experienced in 
funding availability within the Government of Tajikistan will have little or no impact on the 
project. In addition, the project aligns well with government and donor activities in the area and 
will be able to draw upon these complementary activities to ensure the sustainability of the 
project. In particular, the Living Standards Improvement Program and the ongoing Agriculture 
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Sector Reform Program will provide strong support in terms of micro-finance availability, 
vocational training, participatory planning, and work with local community groups. These 
initiatives will ensure at least some of the agricultural increases and provide mechanisms for the 
operation and maintenance of key elements of the project. While the project has been designed 
to minimize the need for land acquisition (estimated compensation value of $300,000), there are 
likely to be small sections required to enable bridge realignments or selective widening. The 
Government of Tajikistan is committed to provide funds to complete any required land 
acquisition. 
 

22. This project has some inherent significant environmental and social benefits. The study 
area currently suffers from significant social issues related to the fact that a large proportion of 
the men of working age migrate regularly to work outside the area, mostly in Russia. This leaves 
women as the head of household, increasing stress on this group and reducing the cohesion of 
families. Increasing economic activity in the area should reduce the migration. To an extent this 
mitigation has already begun, as new economic opportunities have opened up on the CAREC 
corridors 3 and 5, particularly for roadside facilities. The Vose–Khovaling area has in the past 
produced significantly more crops than at present, particularly cotton and cattle. The fall in 
production is due to numerous reasons, but the result is that there are large parcels of 
agriculturally productive land that is lying fallow. As a result, this land is not being maintained, 
which is leading to soil degradation, the deterioration of irrigation systems, and the loss of land.  
Increased agricultural activity will require that this land is brought back into production, reducing 
the effects of non-use. This is already the subject of economic development strategies that are 
looking at using unused land to produce alternative crops.  
 

23. Both road sections have areas that are subject to significant and regular slope 
stabilization and rockfall risks. Regular rockfalls throughout both road sections cause a number 
of issues, including increased emergency maintenance costs, damage to road surfaces and 
furniture, short term unexpected dislocations and environmental damage, and loss of land. 
These issues are incorporated in both design briefs, with extensive measures to reduce risks. 
These include rockfall nets, concrete barriers, slope reconstruction, and underground drains. 
These measures should effectively reduce the environmental and infrastructure damage 
caused, and thus overall maintenance costs. Road safety risks on both road sections are a 
significant concern. These concerns include vehicle and pedestrian casualties, as well animal 
losses and damage to infrastructure. To mitigate these risks, the project includes a wide range 
of measures, including solar powered street lighting in villages directly served by the road, 
specific measures at accident black spots, new road lining and signs, and the extensive 
provision of crash barriers. This combination of measures should reduce casualties significantly, 
which would reduce the economic and social impacts of road accidents. This will have the effect 
of improving the overall sustainability in the areas by reducing losses of the most productive 
members of communities, keeping families together, and reducing undue economic stress. 
 

24. Conclusion. Analysis results show that considering all aspects, the project is 
economically viable with an overall EIRR of 23.2% and financially sustainable.  




