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ECONOMIC AND FINANCIAL ANALYSIS 
 

A. Macroeconomic and Sector Context 

1. Myanmar’s economy reached a turning point during 2012–2014, separating a history of 
disappointingly low growth and a new period of quick catch-up with neighboring countries in 
Southeast Asia. In 2012, Myanmar initiated a transformation toward a democratic and market-
based economy, which led to an acceleration of growth to 7%–8% annually from 2013 to 2016. 
There are prospects for Myanmar to sustain this pace of growth until 2030 if it implements 
necessary market policies and large infrastructure investments, particularly in the transport 
sector.1 
 
2. Myanmar’s transport infrastructure is basic, the result of years of inadequate investment 
and lack of access to modern technology. As of 2015, only 53% of the 40,000-kilometer (km) trunk 
road network managed by the Department of Highways (DOH) was paved. Pavement works are 
done with outdated, labor-intensive methods (bituminous penetration macadam) and insufficient 
design and quality control, which results in a rough surface that is vulnerable to rain and requires 
frequent maintenance. Past road investments have had limited consideration for safety, so that 
road alignments are often dangerous, and safety features are missing. 
 
3. Demand for road transport has increased quickly since 2012, when the government eased 
vehicle import restrictions. From 2012 to 2016, the number of cars registered in Myanmar 
increased by 80%, the number of motorcycles increased by 145%, and the number of trucks 
increased by 280%. The sudden increase in road traffic has worsened pavement conditions, 
caused congestion (particularly around Yangon and on the main international corridors), and been 
accompanied by increased road crashes and fatalities. There were about 5,000 road-related 
fatalities in 2016, up from 2,173 in 2009.2 
 
B. Project Definition and Option Analysis 

4. The project improves key sections of the country’s Greater Mekong Subregion (GMS) 
economic corridors, which form the backbone of Myanmar’s transport network (Table 1).  
 
5. Bago–Thanlyin highway. The Bago–Thanlyin highway connects Yangon, particularly its 
Thilawa Special Economic Zone, with the East–West Economic Corridor (EWEC) and is an 
important access road to a densely populated agricultural area. The road currently has one to two 
narrow lanes with a 4–6 m-wide pavement and earth shoulders. Traffic reached 1,000–1,700 
vehicles per day in 2016 (compared to fewer than 400 in 2013), and faster traffic growth is 
expected after more industries move to the Thilawa Special Economic Zone. The highway’s 
penetration macadam surfacing is partly disintegrated and the underlying pavement is weak. The 
project’s feasibility study showed that resurfacing solutions would be short-lived and would not 
address long-term capacity needs. The project will instead reconstruct the pavement and widen 
the road. 

 
6. Yangon–Mandalay expressway. The Yangon–Mandalay expressway was not 
constructed in line with international design principles. Road crashes on the expressway kill about 
150 people a year, and trucks are banned from using it because the government believes this 

                                                
1 Asian Development Bank (ADB). 2014. Myanmar: Unlocking the Potential. Country Diagnostic Study. Manila.  
2  ADB. 2016. Myanmar Transport Sector Policy Note. Manila.  

http://www.adb.org/Documents/RRPs/?id=47087-003-3
http://www.adb.org/Documents/RRPs/?id=47087-003-3
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would be too hazardous. Bringing the expressway in line with international expressway standards 
would require its partial reconstruction, which is not economically efficient; intermediate solutions 
will be applied to address safety risks and gradually enable its use by trucks. On the first 64 km 
section of the expressway between Yangon and Bawnetgyi (near Bago), which has the highest 
traffic, the project will improve standards (e.g., shoulders, drainage, and reshaping of the road 
median) and works will address safety risks (e.g., bridge approaches, U-turns, and interchanges). 
Surveys carried out during project preparation showed that the expressway’s pavement has 
enough strength to be used by trucks; the project will provide a smoother asphalt surfacing course. 
The project will install safety features on the rest of the expressway as a medium-term measure 
before further planned improvements. 
 

Table 1: Project Civil Works 
Road  Section Carriageway 

Width 
(m) 

Pavement 
Type 

Pavement 
Condition 

(IRI) 

Planned Works Economic 
Costs 

($‘000/km) 
Bago–Thanlyin 
highway 

km 0–46 5.5 Bituminous 
penetration 
macadam 

Fair (4.5) Reconstruction to 10 m 
with asphalt concrete 
surfacing 

905 
km 46–99  4.25 Very poor 

(8.0) 
895 

Yangon–
Mandalay 
expressway 

km 0–64 2 x 9.0 Cement 
concrete 

Fair (3.5) Paved shoulders, 5 cm 
asphalt concrete 
overlay, median and 
safety improvements 

1,080 

km 64–567  2 x 9.0 Fair (3.5) Safety improvements. 35 
cm = centimeter, IRI = International Roughness Index, km = kilometer, m = meter.  
Source: Asian Development Bank. 
 
B. Demand Forecasts  
 
7. Traffic baselines. Traffic baselines were established from a review of (i) single-day 14-
hour manual classified traffic counts at four locations along the Bago–Thanlyin highway carried 
out in September 2016, and (ii) monthly tollgate records on the Yangon–Mandalay expressway, 
and the parallel Yangon–Mandalay “old” highway (to assess truck diversion potential). Traffic 
baselines for 2016 and traffic forecasts in the with-project case are in Table 3. 
 
8. Traffic growth. Tollgate data from the three reviewed roads shows that traffic growth has 
been 25%–35% annually since 2014. Traffic forecasts assume that the current phase of very high 
traffic growth will last until 2020—albeit at a moderately lower pace—before converging to 
Myanmar’s Gross Domestic Product (GDP) per capita growth rate after 2025. 
 

Table 2: Assumed Traffic Growth Rates 
(%) 

Vehicle Group 2016–2020 2021–2025 After 2025 
Cars 25 12 6 
Buses 15 9 6 
Trucks 12 10 6 

Source: Asian Development Bank. 
 
9. Generated and diverted traffic. Road improvement works on the Bago–Thanlyin 
highway are not expected to raise the demand for trips beyond the already very high traffic growth. 
The MOC plans to open the first section (km 0–64) of the Yangon–Mandalay expressway to trucks 
after its improvement. The analysis assumes that 15% of the about 2,000 heavy trucks currently 
using the Yangon–Mandalay “old” highway will shift to the expressway. 
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Table 3: Traffic Forecasts in the With-Project Case 
(average annual daily traffic) 

Highway Section 

Baseline (2016) Forecast Total 

Cars 

Pickups 
and Small 

Trucks Buses 
Medium 
Trucks 

Large 
Trucks 

Total 
(Not 

Including 
Two-

Wheelers) 2020 2025 
Bago–Thanlyin 
highway 

km 0–46 450 100 110 1,060 30 1,750  3,200   5,200  
km 46–99  440 240 120 100 90 990  2,000   3,300  

Yangon–Mandalay 
expressway 

km 0–64 1,690 540 1,530 0 0 3,760  8,400   14,000  
km 64–567  1,160 460 1,260 0 0 2,880  6,600   10,900  

km = kilometer.  
Source: Asian Development Bank. 
 
C. Economic Costs and Benefits 

10. Project costs. The economic costs of the road rehabilitation and improvement works 
financed under the project are $168.2 million. Road works will be implemented between 2019 and 
2022, over a three-year period. Project capital costs include the costs of the works, supervision, 
management, resettlement assistance, and environmental mitigation. The economic analysis was 
conducted using the United States dollar as the unit of currency, and using the domestic price 
numeraire, with 2017 base year estimates. Financial costs were converted into economic costs 
by (i) excluding financial charges, taxes, and price contingencies; (ii) using a shadow exchange 
rate factor of 1.02, and (iii) using a shadow wage rate factor of 0.70 for unskilled labor. 
 
11. Road maintenance assumptions. In the without-project case, it is assumed that the 
current maintenance regime applied by the DOH on bituminous penetration macadam pavements 
will be pursued. Besides routine maintenance, the DOH’s maintenance regime involves frequent 
heavy patching and surface treatments on the most degraded sections. This strategy provides 
short-term relief but has high costs and limited benefits when traffic is high. In the with-project 
case, all highways will be surfaced with asphalt concrete, which involves a different maintenance 
regime, with only routine maintenance required initially. It was assumed that they will be overlaid 
with asphalt concrete before their condition degrades to poor.  
 
12. Reduction in vehicle operating and travel time costs. The improvement of the 
pavements and widening of the roads will improve riding conditions and limit congestion, which 
will shorten travel time. This will reduce vehicle operating costs and travel time costs compared 
with the without-project case. Both vehicle operating costs and travel time costs were determined 
using the Highway Design and Management (HDM-4) software, which is ADB’s standard practice 
for the evaluation of road projects, based on the parameters in Table 4. Vehicle user costs are 
expected to be reduced by 17%–25% following improvements. Car travel will be shortened by 55 
minutes for Bago–Thanlyin trips. The analysis considered a value of passengers’ working time of 
$1.09 per hour for car users and of $0.38 for bus users, and a value of non-working time of 30% 
of that for working trips. Cargo time cost was estimated at $0.50 per delayed hour for a medium 
truck, based on the economic opportunity cost of capital.  
 

Table 4: Main Vehicle Fleet Parameters and Operating Costs 
($) 

Road Vehicle Fleet Car Bus Van 
Light 
Truck 

Medium 
Truck 

Heavy 
Truck 

Economic Unit Costs       
New vehicle (per vehicle) 15,000.0 60,000.0 30,00.00 18,000.0 25,000.0 80,00.00 
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Road Vehicle Fleet Car Bus Van 
Light 
Truck 

Medium 
Truck 

Heavy 
Truck 

New tire (per tire) 50.0 160.0 70.0 120.0 150.0 220.0 
Fuel (per liter) 0.6 0.6 0.6 0.6 0.6 0.6 
Lubricating oil (per liter) 2.5 2.5 2.5 2.5 2.5 2.5 
Maintenance labor (per hour) 1.0 2.0 1.5 1.5 2.0 2.5 
Crew (per hour) 0.5 3.0 1.5 1.5 2.5 3.0 
Source: Asian Development Bank. 

 
13. Transport externalities. The project will increase carbon dioxide (CO2) emissions from 
vehicles on roads affected by the project by 0.57%, which over the project evaluation horizon 
amounts to 380,000 tons, or about 20,000 additional tons per year. Better riding conditions on the 
roads after their periodic maintenance will marginally reduce vehicle emissions, but this will be 
compensated by the higher speeds, which reduce the vehicles’ engine cycle efficiency.3 
 
14. Reduction in road crashes. The Yangon-Mandalay expressway safety component will 
have very positive safety impacts by (i) directly reducing the crash risks on the expressway for all 
vehicles by addressing the worst safety hazards (this was conservatively assumed to lead to a 
15% reduction in crash rates), and (ii) indirectly enabling trucks to shift from the accident-prone 
“old” highway to the expressway.4 The economic cost to society of a road-related fatality was 
taken as 70 times gross domestic product per capita, and that of a serious injury as 17 times 
gross domestic product per capita.5 On the rehabilitated highway, wider pavement and better 
safety features will reduce hazards, but the positive impact may be offset by the higher vehicle 
speeds. The net impact was assumed to be marginal. 
 
D. Cost–Benefit Analysis 

15. Economic rate of return. The economic internal rate of return (EIRR) of the project’s 
costs and benefits is 13.1%, with a net present value of $54.5 million at a discount rate of 9% for 
a 20-year evaluation period. All road investments are economically viable, with EIRRs of individual 
road sections ranging from 10.7% to 20.3% (Table 5). The EIRR is 12.6% if also considering the 
economic cost of CO2 emission negative impacts. Table 6 provides a summary of economic cost 
and benefit flows. 
 

Table 5: Economic Analysis Summary 
Road Section EIRR 

(%) 
NPV 

($ million) 
Bago–Thanlyin highway km 0–99 10.7 11.1 
Yangon–Mandalay expressway km 0–64 14.3 26.0 

km 64–567  20.3 17.9 
Overall project (not including CO2 emissions) 13.2 54.5 
Overall project (including CO2 emissions) 13.1 53.2 
EIRR = economic internal rate of return, NPV = net present value. 
Notes: 
1. Net present value calculated with a 9% discount rate. 
2. CO2 emissions valued at a rate of $36.3 per ton in 2016 value, increasing by 2% year-on-year in real 
terms.  
Source: Asian Development Bank. 

 
  
                                                
3 Based on CO2 emissions modeling carried out using HDM-4 software. 
4  In 2015, there were 605 fatalities on the “old” highway. 
5  International Road Assessment Programme. 2008. The True Cost of Road Crashes: Valuing Life and the Cost of a 

Serious Injury. Hampshire, United Kingdom. 
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Table 6: Economic Cost and Benefit Flows 
($ million) 

( ) = negative, CO2 = carbon dioxide, NPV = net present value, VOC = vehicle operating cost.  
Note: Numbers may not sum precisely because of rounding  
Source: Asian Development Bank. 
 
16. Sensitivity. The project’s EIRR is robust to increases in capital costs of 20% (EIRR of 
10.5%, switching value of 38%) and to a reduction of benefits by 20% (EIRR of 10.1%, switching 
value of –28%). A 2-year longer project implementation leads to a limited reduction of the EIRR 
(12.0%). An unlikely combination of all three scenarios reduces the EIRR to 7.6% (Table 7). The 
viability of the expressway improvement works (on the km 0–64 section) is mainly related to the 
opening of this section to usage by trucks, which is covenanted under the loan. 
 

Table 7: Sensitivity Analysis 
Scenario EIRR 

(%) 
Switching Value 

(%) 
Increase in capital costs (+20%) 10.5 38 
Reduction in benefits (–20%) 10.1 (28) 
2-year delay 12.0  
Combination of three scenarios 7.6  

( ) = negative, EIRR = economic internal rate of return. 
Source: Asian Development Bank. 
 
E. Preliminary Analysis of the Greater Mekong Subregion East–West Economic 

Corridor Highway Development Project 

17.  New road alignments are required to improve the GMS EWEC in the long run. A 2016 
Japan International Cooperation Agency pre-feasibility study showed that the GMS EWEC section 
between Bago and Kyaikto would quickly reach capacity. Upgrading the current alignment is not 

Year Capital 
Costs 

Maintenance 
Costs 

VOC 
Savings 

Time 
Savings 

Accident 
Savings 

Total 
without 

CO2 
Emissions 

CO2 
Emission 
Impacts 

Total with 
CO2 

Emissions 

2019 44.2  (0.3)    (43.9)  (43.9) 
2020 54.6  (0.4)    (54.3)  (54.3) 
2021 69.4  (0.2) 2.9  0.3  0.0  (66.0)  (66.0) 
2022  (6.7) 11.4  3.3  6.0  27.4   0.0  27.4  
2023  (0.6) 6.7  3.3  6.4  16.9   (0.1)  16.8  
2024  (0.6) 6.1  4.0  6.7  17.4   (0.1)  17.3  
2025  (0.6) 9.8  4.8  7.1  22.3   (0.3)  22.0  
2026  (0.7) 11.7  5.5  7.6  25.5   (0.1)  25.4  
2027  (0.1) 15.3  6.1  8.0  29.5   (0.2)  29.3  
2028  3.2  18.6  5.3  8.5  29.1   (0.1)  29.0  
2029  (5.0) 12.0  5.7  9.0  31.7   0.1   31.8  
2030  9.8  9.6  6.4  9.6  15.8   (0.5)  15.3  
2031  (0.9) 13.5  7.5  10.1  32.0   (0.6)  31.4  
2032  11.5  18.1  7.8  10.7  25.2   (0.8)  24.4  
2033  (3.3) 23.4  8.6  11.4  46.7   0.3   47.0  
2034  (0.9) 23.4  8.9  12.1  45.3   0.7   46.0  
2035  2.4  26.4  8.4  12.8  45.3   (0.2)  45.1  
2036  (0.2) 23.8  8.6  13.6  46.2   (0.9)  45.3  
2037 (52.7) (0.7) 28.3  9.2  8.6  99.5   (1.4)  98.1  

NPV at 
9% 

102.7  (1.6) 91.3  36.9  54.5  54.5  (1.7) 53.2  
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the preferred solution because it is too long and winding, and because widening it would come 
with high resettlement impacts. The financial cost of the project is about $500 million. The pre-
feasibility study estimated that traffic at opening would reach 24,200 vehicles per day, and that 
the project’s EIRR would be 29.8%, which is very high. ADB will carry out a feasibility study under 
a separate technical assistance project to confirm the project’s viability. Detailed technical 
preparation for the highway sections will then be financed under the GMS Highway Modernization 
Project. Financing for the project’s civil works will be considered separately. 
 
F. Financial and Sustainability Analysis 

18. The financial analysis was undertaken in accordance with ADB’s Guidelines for the 
Financial Management and Analysis of Projects.6 All project roads are managed by the MOC’s 
DOH, which is a nonrevenue earning agency. The financial analysis considered the following 
points for each highway: 

(i) Yangon–Mandalay expressway. This road is directly tolled by the DOH, which 
transfers the proceeds to Myanmar’s Union budget. The DOH budget derives from  
government budget allocations, which are unrelated to DOH revenues. The financial 
analysis focused on determining whether the government would allocate sufficient 
funding for the long-term maintenance of the road. 

(ii) Bago–Thanlyin highway. This road is not tolled. Its sustainability is also dependent 
upon the DOH’s budget allocations. 

 
19. Financial sustainability of highways directly managed by the Department of 
Highways. Myanmar’s total expenditures for trunk road and bridge maintenance are generally 
adequate for the long-term upkeep of the network. In 2016, these expenditures reached $284 
million (Table 8), not including spending by private concessionaires. This level is above long-term 
needs. ADB estimated that the long-term costs of maintaining Myanmar’s trunk road network were 
$149.8 million, once the network is modernized and brought to a maintainable condition.7 The 
DOH’s current relatively high maintenance expenditures may relate to the use of bituminous 
penetration macadam pavements, which require more intense maintenance than the asphalt 
concrete surfacing that will be used on the project roads. Part of the maintenance spending by 
regional and state governments may also concern small capital investment works, so the total 
maintenance spending may be lower. 
 

                                                
6 ADB. 2005. Financial Management and Analysis of Projects. Manila. 
7  ADB. 2016. Myanmar Transport Sector Policy Note: Trunk Roads. Manila 
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Table 8: Investment and Maintenance Expenditures on Trunk Roads and Bridges  
($ million) 

   FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 
A. Union Government 
 1. Department of Highways 
  a. Capital fund 371 281 117 130 89 94 
  b. Foreign funds (investments) 0 0 5 12 34 115 
  b. Maintenance fund 106 122 72 70 49 35 
 2. Department of Bridges 
  a. Capital fund 249 214 76 90 90 79 
  b. Other government funds 0 0 1 0 0 0 
B. State and Regional Governments 
  a. Capital fund 205 165 141 439 399 339 
  b. Maintenance fund 76 186 191 369 206 250 
Total 
  a. Investments 825 660 340 672 613 626 
  b. Maintenance 182 308 263 438 256 284 
  Grand Total 1,007 968 603 1,110 868 911 

FY = fiscal year. 
Notes:  
1. The FY of the Government of Myanmar ends on 31 March. “FY” before a calendar year denotes the year in which 
the fiscal year ends, e.g., FY2016 ends on 31 March 2016. 
2. Data does not include roads under private concessions. 
3. Numbers may not sum precisely because of rounding. 
Source: Asian Development Bank calculations, based on Ministry of Construction data. 
 
20. Road asset management capacity. ADB has been assisting the DOH to improve the 
selection, planning, and implementation of periodic maintenance treatments. In 2015, the DOH 
set up its first road database and developed a maintenance strategy using HDM-4. The project 
will provide additional training and advice to further strengthen the capacity of the DOH to carry 
out network-wide road condition surveys, prepare prioritized maintenance plans, and carry out 
field testing of alternative periodic maintenance treatments for pavements. The project highways 
and the expressway will have a high priority in the maintenance plans of DOH, because of their 
comparatively high traffic. 
 
21. Long-term sector financing. To ensure the long-term availability of resources for the 
sector, the MOC plans to establish a fuel tax and to earmark the proceeds for a road fund, which 
will be used for the maintenance and improvement of Myanmar’s roads.  
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