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Foreword

yanmar is at a historic milestone in its transition into a market economy and democracy. After

decades of isolation and stagnation, the country has, since 2011, been undergoing a fundamental

political, economic, and social transformation at unprecedented speed and scope. Achieving the
country’s high growth potential will require continued reforms and structural transformation, especially in
advancing major investments in infrastructure, developing relevant capacities and skills, and enhancing the
business environment. This will enable Myanmar to reach the ranks of upper middle income economies
by 2030.

Due to massive underinvestment and neglect in recent history, Myanmar’s infrastructure lags behind its
Association of Southeast Asian Nations neighbors, and hinders access to markets and social services. High
transport costs and associated limited access to markets and services are among the main causes of poverty
and regional inequality. Twenty million people still live in villages without access to all-season roads. The
questions then are: how can basic transport services be provided to all? What does it take to improve the
quality of the transport infrastructure and services for the private sector?¢ How can Myanmar reduce the
economic and social costs of transport?

The Government of the Republic of the Union of Myanmar is committed to addressing these questions, and
the underlying issues. Toward this end, the Government has commissioned from the Asian Development
Bank (ADB) the preparation of a Transport Sector Policy Note. The Transport Sector Policy Note takes stock
of the transport sector challenges, provides a strategic framework for reforms that could assist Myanmar’s
policymaking, and identifies the areas where international financial and technical assistance could make the
highest contribution to the development of Myanmar’s transport sector.

The Transport Sector Policy Note is composed of nine reports, including this one, and a summary for decision-
makers. The first two—How to Reform Transport Institutions, and How to Reduce Transport Costs—provide an
overview and framework for policy reform;, institutional restructuring, and investments. These are accompanied
by separate reviews of key subsectors of transport: Railways, River Transport, Rural Roads and Access, Trunk
Roads, and Urban Transport. These reports summarize and interpret trends on each transport sector to propose
new initiatives to develop them. The thematic report Road Safety builds a first assessment of road safety in
Myanmar. The thematic report How to Improve Road User Charges is a stand-alone study of cost-recovery in
the road sector.

The research was organized by ADB and the then Ministry of Transport, with the active participation of the
Ministry of Construction and the then Ministry of Railway Transportation. A working group comprising senior
staff from these government ministries guided preparation. The work stretched over the period of 24 months,
and was timed such that the final results could be presented to the new government that assumed office in
April 2016, as a contribution to its policy making in the transport sector.

vii
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Foreword

As the Transport Sector Policy Note demonstrates, Myanmar can, and should, develop a modern transport
system that provides low-cost and safe services, is accessible to all including in rural areas and lagging regions,
and connects Myanmar with its neighbors by 2030. The Government has the determination to doing so,
and can tap the support from development partners, the private sector and other stakeholders. It can take
inspiration from good practices in the region and globally.

The Transport Sector Policy Note provides a rich set of sector data, is meant to be thought-provoking, presents
strategic directions, and makes concrete reform recommendations. It stresses the need to strengthen the role
of planning and policy-making to make the best use of scarce resources in the transport sector. It highlights
the need to reexamine the roles of the state—and particularly state enterprises—and the private sector in
terms of regulation, management, and delivery of services in the sector. It identifies private sector investment,
based on principles of cost-recovery and competitive bidding, as a driver for accelerated change. Finally, it
aims at a safe, accessible, and environmentally friendly transport system, in which all modes of transport play
the role for which they are the most suited.

We are confident that the Transport Sector Policy Note will provide value and a meaningful contribution to
Myanmar’s policymakers and other key stakeholders in the transport sector.

-’)
James Nugent H.E. Thant Sin Maung
Director General Union Minister
Southeast Asia Department Ministry of Transport

Asian Development Bank and Communications
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Executive Summary

The Demand for Transport in Myanmar

Myanmar’s economy has so far required very few movements of goods over a long distance. At about
1.3 tons of goods per person and per year, Myanmar needs to move 3-5 times less, by weight, than countries
at a similar level of development. The reason behind this exceptionalism is likely structural, linked to the
way Myanmar’s economy has been organized. Myanmar’s freight rates are actually very comparable or even
lower than that of other developing countries. This history makes Myanmar’s transport system ill adapted
to the upcoming transformations of Myanmar’s economy that will very likely make it more freight-intensive.
In particular, Myanmar’s logistics infrastructure is not geared to large movements of commodities over long
distance. It lacks a performing rail or river freight transport system, and relies mostly on trucking, which ensures
more than 90% of movements of freight over land.

By contrast, Myanmar’s population is remarkably mobile. People make on average of two long-distance
trips per person each year. For comparison, this is about the level in the United States (US) in 1960s. Passenger
movements have grown 80% faster than the economy in the last 20 years. The historical role of the railways,
which still moved 44% of people in 1991, has declined over the years, so that its modal share was only 10%-12%
in 2013. More than 60% of people move by bus, which provides twice faster and more reliable transport, for
only moderately higher prices, and almost 25% move already by car or pickup.

The 5 years between 2007 and 2012 have initiated a deep transformation of Myanmar’s transport
demand. On the one hand, the government lifted some of the very heavy constraints and taxes imposed on
people wishing to purchase trucks, buses, or cars. Just between 2012 and 2014, the number of trucks and
cars has doubled. We estimate that this policy change likely reduced freight trucking costs by about 20%. On
the other hand, the government reduced its support for public road, rail, and river transport operators, which
had been heavily subsidized. Since 2007, the government successively raised fuel costs, fares, the costs of
imports of parts and equipment (which, until 2012, were done at the official exchange rate), while insisting
that transport operators balance their books, pay for the retirement of their staff, but without much equity
support if any. As a result, the market share of public transport operators has collapsed and in 2014 remained
on adeclining trend. In 1993, public transport operators accounted for 73% market share for passengers, which
had fallen to 15% by 2013. For freight, their market share was lower (36%), but has fallen even more to 7.5%.

Xi
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Figure 1: Long-Distance Transport Modal Share Trends in Myanmar
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Source: ADB estimates based on data from the United Nations Development Programme. 1993. Comprehensive Transport
Study. Yangon; and from the Japan International Cooperation Agency. 2014. The Survey Program for the National Transport
Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

The Costs of Transport

In this policy note, we carry out a detailed analysis of the costs and rates charged by transport operators,
drawing from the very rich data of the 2012-2013 National Transport Development Plan surveys. Our findings
reveal the following patterns:

* Road sector. The road transport industry is characterized by intense competition and low rates,
but also by a poor operational performance—caused by the condition of the road infrastructure.
Vehicle speeds are very slow, typically below 30 kilometers per hour (kph) for a truck, 40 kph for a
bus, limiting annual vehicle utilization, and raising costs. Operators compensate for this with high
loading rates, even though there is no sign of systematic overloading. On the Yangon-Mandalay
corridor, which bears about 60% of all transport in Myanmar, the infrastructure is better, particularly
for passengers, which can use the expressway. The bus system reaches very high levels of efficiency
on the Yangon-Mandalay corridor. Scope for improvements lies mainly in better quality pavement
and higher loading rates for trucks.

* Railways. Myanma Railways has an unsustainable market positioning. This is mainly a passenger
carrier; however, the poor shape of the railway infrastructure and rolling stock limits train speeds to
40 kph on the Yangon-Mandalay line (Yangon-Mandalay takes 16 hours by rail and 8 hours=9 hours
by bus), and 20 kph-30 kph on other ones. Myanma Railways compensates by offering cheaper
rates than buses, which tend to attract the lowest income segment of the population. Although the
level of cost recovery varies by service, in aggregate, passenger revenues do not even cover the fuel
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Figure 2: Truck Freight Rates (¢/ton-kilometer)

Source: ADB estimates based on project research.

costs of Myanma Railways let alone maintenance and operating costs. As the country develops,

the share of people that can be attracted by low rates and poor quality will dwindle. We estimate
that the market share of Myanma Railways would naturally fall to 2%-4% in the next 15 years, if the
situation is not improved. The situation for freight is somewhat different. The rates appear high by
international comparisons, and cover the running costs of Myanma Railways (though still not long-
term ones). However, the government has concentrated on using the resources of Myanma Railways
to operate passenger rather than freight trains and its market share appears well below potential.
The scope for improvements lies mainly in reducing running costs and improving train speeds.

*  River transport. Transport of freight by river can be competitive over medium-to-long distances,
but only for the largest ships, which are not much used in Myanmar. Their use and their economic
viability are severely constrained by the condition of the waterway and the condition of the river
ports, which are merely landing beaches, except for Yangon. Other ships are less competitive, and
compensate by pricing below their long-run costs, hampering the development of the industry.
There is scope for reducing river transport costs by a factor 2 to 3.

*  Competitiveness. The comparison of the underlying economic costs of each mode of transport—
not considering the impact of subsidies and underpricing—shows that at their current levels of
efficiency, rail and river transport are competitive vis-a-vis trucks only beyond 800 kilometers (km).
This is very uncommon by international standards—but also reveals the scope for making efficiency
improvements and reducing costs. In the passenger market, the situation is even more striking:
should rail be priced at its economic costs without offering better services, it would simply not have
any customers. We find that Myanma Railways cannot actually increase its revenues by raising fares,
at least until it improves the quality of its services.



Xiv

Executive Summary

Figure 3: Myanma Railways Costs and Rates (kyat/ton- or passenger-km)
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Source: ADB estimates based on costing model developed under the ADB. 2014. Technical Assistance to Myanmar for
Transport Sector Reform and Modernization. Manila.

A Potential Modernization Program

Our estimates put Myanmar’s long-distance transport costs at $4.8 billion ($1.2 billion for freight and
$3.6 billion for passengers), which is 8.0% of Myanmar’s gross domestic product (GDP) (Figure 4).

We see scope for reducing these costs by 29% through a limited modernization program combining
investments and policy reforms—some of which being already initiated. The main propositions—a number
of which being already started by the government—are the following:

Road Sector

*  Measure 1: Allow trucks on Yangon-Mandalay expressway. There is no strong reason for
keeping trucks on the parallel highway, which is longer and in poorer shape. Together with a
moderate improvement of the expressways’ running surface and its safety, this measure could bring
$10.7 billion in transport cost savings to Myanmar over the next 15 years.

*  Measure 2: Improve the Greater Mekong Subregion (GMS) North Road corridor to the
People’s Republic of China (PRC). This road carries 13% of all freight in Myanmar and 70%-90%
of its official border trade, but a number of sections are in extremely poor shape. This very viable
investment could bring $7.7 billion in savings over 15 years, it seems, but it has not yet been initiated.

*  Measure 3: Improve the GMS East-West Road corridor to Thailand. Improvements on this
corridor, which carries 10%-30% of Myanmar’s border trade, are underway or being prepared with
assistance from the Asian Development Bank (ADB) and the Government of Thailand. Conclusion
to these improvements will provide the country’s first quality connection to Thailand, generating at
least $1.7 billion in savings over 15 years.

*  Measure 4: Rehabilitate and/or pave with asphalt concrete the next 3,000 km of highways
with the highest traffic. Myanmar’s trunk roads have generally sufficient capacity for the traffic
they carry, but poor surfacing. A large program to rehabilitate roads with the highest traffic, and to
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Figure 4: Myanmar Long-Distance Transport Costs ($ million)
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Source: ADB estimates based on model developed for the study.

upgrade them to asphalt concrete standards, would cost $2 billion over 10 years, but would bring as
much as $30 billion in savings over 15 years.

*  Measure 5: Widen 1,000 km of narrow highways with traffic exceeding capacity. We estimate
that 1,000 km of highways (280 km of narrow 12-feet highways and 750 km of 18-feet highways
in addition to the corridor needs identified above) require widening. This would cost about
$530 million, with a benefit-to-cost ratio of 1.8.

Rail Sector

*  Measure 6: Improve the Yangon-Mandalay rail line. Myanmar has started the rehabilitation and
improvement of the main trunk railway corridor. Its modernization should enable the Myanma Railways
to take a large share of the passenger transport market, and potentially also freight. We note, however,
that by the time the investment is complete, train commercial speeds are reported to only reach 65 kph,
which will still be slower than buses and cars. The investment appears viable, but only moderately. Should
a higher commercial speed be possible (e.g., 80 kph or more), economic returns could be much higher.

*  Measure 7: Rehabilitate selectively secondary rail lines. We believe that some secondary lines should
be rehabilitated but find no viability in a program to rehabilitate all lines. Rehabilitation decisions should
be taken on a case-by-case basis, where rail can take a clear competitive advantage against car or bus
travel. They should go together with a program to reduce the Myanma Railways costs.

*  Measure 8: Develop rail freight. We estimate that rail freight could capture between 7% and 15% of
the market, putting its potential market by 2025 between 12.5 million tons and 27.0 million tons of
commercial freight—a scale jump from the 2013 levels (1 million ton). Doing so would require new
investments in rolling stock, loading facilities, and a strong market development effort. It would likely
require a new organizational structure dedicated to freight (as discussed in the rail sector policy
note). We find that such investments would likely be very viable, and bring cost savings to Myanmar
in the range of $2.3 billion over 15 years.
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River Transport Sector

*  Measure 9: Improve Ayeyarwaddy riverbed and navigation conditions up to Mandalay. The
program of limited improvements of the Ayeyarwaddy navigation channel initiated with World
Bank assistance should gradually bring the minimum river depth to 2 meters, which seems amply
sufficient in the foreseeable future to meet river transport needs in Myanmar. We think that if it is
fully carried out over the entire river, benefits over 15 years could reach $3 billion, making it a very
efficient place to invest.

*  Measure 10: Develop river ports with mechanized loading. Alone, riverbed improvements would
not solve all sector issues. The next binding factor to be tackled is river ports. Mechanized loading
facilities in the river ports with highest traffic would have a dramatic effect on vessel utilization rates,
making the largest vessels competitive.

Policy Measures

*  Measure 11: Increase legal axle loading. The allowed maximum axle load is 10 tons, low in
comparison with developed countries. Increasing it by 15% would reduce Myanmar’s road freight
transport costs by 13% for a benefit $2.8 billion over 15 years. Associated costs could be kept
moderate. Our ballpark figures put it at only $260 million, if higher pavement requirements are
integrated in new construction and rehabilitation efforts.

*  Measure 12: Improve the efficiency of the road user charging system. A separate policy note on
the road user charging system argues for an increase in road tolls on vehicles, particularly cars, and to
a lesser extent, buses, and introducing a fuel tax at a rate of ¢10 per liter and an axle loading tax. Our
model estimates annual benefits to be $3.1 billion over 15 years, not even including the benefits of
reducing transport externalities.

Figure 5: Proposed Program: Net Present Value of Benefits and Costs

O Restructure road user charges ——————
O Reduce road accidents by 20% | Benefit / Cost 21.0 |
O Allow trucks on expressway Ratio 18.5 1
O Ayeyarwaddy river navigation NN 18.4 [
O Develop rail freight I s2 I
O Northern GMS road corridor ~ HEEEEE 5.9 [
O Rehabilitate trunk highways . 50 [
O |Increase legal truck axle load M 3.8 I
O Yangon-Mandalay rail link 29 e
O East-West GMS road corridor mm 2.8 I
O Mechanize river ports 25 Costs ‘ Benefits
O Rehabilitate secondary rail lines W 0.8 ($ million) m ($ million)
O Widen all trunk highways lo2 [
—5,600 6 5,600 10,600

GMS = Greater Mekong Subregion.
Source: ADB estimates based on model developed for the study.
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*  Measure 13: Reduce road accident rate. A 20% reduction in Myanmar’s very high road accident
rates would bring a benefit over 15 years of $5.7 billion. More importantly, it would save 40,000 lives
during that period.

Figure 5 summarizes the costs and benefits of each measure, ranked by their benefit-to-cost ratio.

Benefits Expected from Modernization

Such modernization would bring large cost savings and support faster economic growth. Altogether, the
program highlighted above would reduce by 29% Myanmar’s transport costs—20% for passengers and 36% for
freight. For a cost of $5 billion-$6 billion, it would bring $84 billion in cost savings over 15 years. These savings
could in turn raise Myanmar’s economic activity by 13% by 2030, an increase in GDP of $40 billion.

The measures would also strongly improve the competitiveness of rail and river transport. By 2025, rail’s
share could reach 34% in passenger transport and 7%-12% in freight transport. River transport’s share would
keep on shrinking for passenger transport to 0.3%, but could rise for freight transport to 18%.

Figure 6: Impacts of Operational and Efficiency Improvements
on Myanmar’s Transport Costs ($ million, 2013 basis)

Long-distance transport costs in $ million per year

5,000 -
4,800 -
’ 5
4,600 - 4
4,400 - 3 %-
< 4200 - 1
.2 -
T 4000 - 8
“ 2200 29% Reduction
i 10 potential
3,600 - (I
3,400 - 12.
17
3,200 -
3,000 ‘ ‘
Baseline Road Rail River Policy Changes Potential
(2013) improvements improvements improvements

Transport investments and operational changes tested:

1. Allow trucks on the Yangon-Mandalay Expressway 8. Develop rail freight
= 2. Improve GMS Northern Corridor highway to the PRC = 9. Improve the Ayeyarwady river bed to 2 meters
= 3. Improve the GMS East-West Corridor highway to Thailand = 10. Improve river ports

4. Improve the pavement of 3,000 km highways 11. Increase by 15% the legal truck axle load

5. Widen 1,000 km narrow highways = 12. Improve the road user charging system
= 6. Improve the Yangon-Mandalay railway line = 13. Reduce by 20% the road accident rate

= 7. Rehabilitate 1,500 km secondary rail lines

AC = asphalt concrete, GMS = Greater Mekong Subregion, km = kilometer, PRC = People’s Republic of China.
Source: ADB estimates based on model developed for the study.
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1 Transport Demand Patterns

Key Findings N
The road travel mode largely dominates Myanmar’s transport sector. Cars and buses move 85% of people over
long distances. Trucks meet 90% of Myanmar’s inland freight transport needs.

Almost two-thirds of all long-distance transport takes place on the Yangon-Mandalay corridor, if including both
the Yangon-Naypyitaw-Mandalay branch and the Yangon-Pyay-Magway-Pakokku-Mandalay branch. Together
with the Greater Mekong Subregion (GMS) North-South corridor and the GMS East-West corridor, they form the
backbone of Myanmar’s transport system.

The 2007-2012 period has marked a clear break in trends for transport in Myanmar. Freed from former
constraints, the truck and bus industry has boomed. Meanwhile, government transport enterprises, mainly Inland
Water Transport, Myanma Railways, and Road Transport, which had failed to modernize over the previous 20 years,
saw their market share collapse, and their financial situation severely deteriorate.

1.1 Passenger Transport Demand

Overall demand and modal split. Myanmar’s long-distance passenger transport demand is estimated to be
about 103 million trips per year. This corresponds to just 2 trips per person per year, a low level by international
standards. Bus is the preferred mode of transport, carrying almost two-thirds of long-distance passengers (60%
by volume, 67% by passenger-kilometer [km]). We estimate that the rail’s share is 12% when measured in volume,
and 11% when measured in passenger-km. The National Transport Development Plan puts this share at 18% but
this figure is not compatible with official data of Myanma Railways, which we choose to follow. River travel plays a
small role in passenger transport, but is still significant in some areas, and air transport is still limited.

Table 1: Passenger Transport Volumes by Distance, 2013 (million passengers-year)

Length of Trip in km Modal ~ Total  Modal

100- 200- 400- 600- 800- 1000- Shareby  Billion  Share by

200 400 600 800 1000 1200 Total Volume Pass-km Pass-km
Car 15.0 7.4 1.9 1.8 0.0 0.0 26.1 25% 6.4 17%
Bus 17.7 18.5 12.8 93 22 15 62.1 60% 244 67%
Rail 3.8 44 2.0 1.2 0.6 0.0 12.0 12% 42 1%
River 0.2 0.6 0.5 0.2 0.1 0.0 15 1% 0.6 2%
Air 0.0 0.0 0.9 0.3 0.2 0.1 15 2% 1.0 3%
Total 36.6 31.0 18.0 12.8 31 1.6 103.2 100% 36.6 100%

km = kilometers, pass-km = passenger-kilometers. Totals may vary due to rounding.
Source: ADB estimates, using data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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Figure 1: Passenger Transport Volumes by Length of Trip
(million passengers-year)
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Source: Japan International Cooperation Agency. 2014. The Survey Program for the National Transport Development Plan in the
Republic of the Union of Myanmar. Naypyitaw.

Demand by corridors. Myanmar’s transport system is dominated by the Yangon-Mandalay corridor, which
accounts for 64% of all trips if considering together the Yangon-Naypyidaw-Mandalay corridor and the
parallel corridor Yangon-Pyay-Magway-Mandalay.

Modal share by corridors. Road travel—usually by cars and buses—dominates in most areas. The main
exception is the Mandalay-Myitkina corridor, where travel by road is such a poor option that railway (60%

Figure 2: Passenger Transport Volumes and Modal Share on Main Corridors
(million passengers)
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Source: Japan International Cooperation Agency. 2014. The Survey Program for the National Transport Development Plan in the
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Figure 3: Passenger Modal Share on Main Corridors (%)
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Source: Japan International Cooperation Agency. 2014. The Survey Program for the National Transport Development Plan in the
Republic of the Union of Myanmar. Naypyitaw.

modal share on the corridor) and river take up part of the demand. Another exception is the Ayeyarwaddy
Delta, where river transport plays a moderate role (e.g., 10% share on the Yangon-Pathein corridor).

Growth rates. A comparison with the baseline established by the 1991 Comprehensive Transport Study shows
that demand has grown at 8.4% a year in the last 20 years. Because the economic growth rate during that
period is estimated to have been only 4.7%, this would imply a high elasticity of passenger transport to growth
of 1.8.

1.2 Freight Transport Demand

Overall demand and modal split. Myanmar’s long-distance freight transport demand is estimated to be
68.6 million tons per year (not considering coastal and international sea transport). This corresponds to just
1.3 tons per person per year, a strikingly low level by international standards. This issue is further analyzed in
the last section.

Truck is by far the preferred mode of transport, carrying almost 90% of long-distance freight. Rail transport’s
share is at most 5%, and if considering only commercial rail freight, which reached just 1 million tons in 2013,
barely reaching 1.5%. River transport plays a moderate role for freight transport, mainly on the Yangon-
Mandalay corridor.

Demand by corridors. As for passenger transport, the freight market is dominated by the Yangon-Mandalay
corridor, which accounts for 67% of all trips, if one considers its two parallel branches. The second most
important corridor is the Mandalay-Muse corridor (this is a segment of the North-South Greater Mekong
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Table 2: Freight Transport Volumes by Distance
(million tons/year)

Length of Tripin km Modal  Total  Modal

200- 400- 600- 800- 1000- Share by  Billion  Share by

400 600 800 1000 1200 Total Volume Ton-km  Ton-km
Truck 14.8 15.5 14.6 14.1 1.0 11 61.1 89% 25.8 88%
Rail 0.7 0.7 0.7 1.5 0.0 0.0 37 5% 1.7 6%
River 0.9 0.5 11 13 0.0 0.0 39 6% 1.8 6%
Total 16.4 16.8 16.4 16.8 1.1 11 68.6 100% 293 100%

km = kilometer.
Note: Totals may not add up due to rounding.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Subregion [GMS] corridor) linking with the People’s Republic of China (PRC), which moves about 11 million
tons annually, accounting for 17% of Myanmar’s land transport task and 70%-90% of its official border trade.!
The Yangon-Hpaan-Myawaddy is the third corridor by order of importance (partly coinciding with the GMS
East-West corridor), but most of its traffic is national— international traffic being limited by the poor condition
of the road link to Thailand at Myawaddy.

Figure 4: Freight Transport Volumes by Distance
(million tons/year)

20 4
15 4

10 -

million

O T T T T 1
100-200 200-400  400-600 600-800  800-1,000 1,000-1,200

km

Road Rail  m River

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the
National Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

' Greater Mekong Subregion Freight Transport Association (GMS FRETA). 2013. Private Sector Views on Road Transport along the
Yangon-Mandalay-Muse/Ruili-Kunming Corridor. Manila.
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Figure 5: Freight Transport Volumes and Modal Share on Main Corridors
(million tons)
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Figure 6: Freight Modal Share on Main Corridors (%)
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Modal share by corridors. Trucks dominate freight transport in most corridors. On the Yangon-Pyay-Magway
and Magway-Mandalay corridors, river transport plays an important role, but this is largely for movements of
goods between Yangon and Mandalay, so that its market share over the complete corridor remains moderate.
River transport takes half of the transport market in the delta area over short distances between Yangon and
Pathein. The Mandalay-Myitkina corridor is again a special case, but less so than for passengers: the combined
share of rail and river transport is only 35% for freight (70% for passengers). Rail transport does not catch more
than 10% of the freight market on any other corridor.

1.3 Role of Public State-Owned
Transport Enterprises

Situation in Early 1990s

In 1993, state-owned transport enterprises (STEs) dominated the long-distance transport market. Inland
Waterway Transport (IWT), Myanma Railways, and Road Transport, together with smaller specialized state-
owned enterprises accounted for 35% of the freight transport market and 73% of passenger transport market.

The Comprehensive Transport Study, financed by the United Nations, and managed by the World Bank,
provided an in-depth account of the situation of the transport sector in Myanmar at the beginning of the
1990s.?

Whilevery competitiveand apparently profitable, STEs werenotsustainable. To quote the Comprehensive
Transport Study: “STEs’ tariffs were substantially lower than those paid to private operators.” “The tariffs
charged by the private sector came close to covering financial costs, but those of STEs were much too low
to guarantee long-term sustained operations.” STE revenues covered their immediate operational costs.
However, because STE revenues did not cover asset depreciation (or only at book prices) and capital costs,
“STEs were dependent on government financing for fleet replacement,” expansion, and infrastructure
improvements.

Table 3: 1993 Transport Modal Share (%)

Passenger STESs’ share for each Freight STEs’ share for each
Transport Share transport mode Transport Share transport mode
Road 50 50 61 6
Rail 44 100 14 100
River transport 3 80 22 70
Others 2 (air) 100 3 (coastal) 100
Total 100 73 100 36

STE = state-owned transport enterprise.
Note: Totals may not add up due to rounding.

Source: ADB estimates based on data from the United Nations Development Programme. 1993. Comprehensive Transport Study.
Yangon.

2 United Nations Development Programme. 1993. Comprehensive Transport Study. Yangon.
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Implicitly transport fares of STEs were heavily subsidized, not resembling real economic costs. This was
because (i) STEs had privileged access to government-subsidized fuel; (ii) they imported foreign equipment
and parts at the official exchange rate, far below the black market one; (iii) they depreciated assets at their
book value, not accounting for inflation and foreign exchange variations; and (iv) capital for investment was
provided free of charge by the government. STE freight rates were only 5%-50% of actual costs, and passenger
rates were 10%-50% of actual costs. Both Myanma Railways and IWT had prices at 80%-95% below costs.
Road Transport’s prices bore closer resemblance, but were still generally 50% below costs.

Subsidized rates compensated for the inefficiencies of STEs. Contrary to the international “norm,” the road
transport mode proved more economical than the rail and river transport for moving freight or passengers,
except for very long distances. Within the road and river transport modes, private operators were more efficient
than public ones. Were it not for all these distortions, Myanma Railways and IWT would have no clients, and
private road transport would always have been the mode of choice (Table 2).

Reform and modernization had the greatest potential in railway and river transport modes. Based on
a detailed costing, the Comprehensive Transport Study found scope for reducing road costs by 10%-15%,
rail costs by about 50%, and river transport costs by 60%-70%. It recommended that the government carry
out these changes and raise STE tariffs so that they cover long-term costs. After the improvement and tariff
changes, Myanma Railways and IWT would be sustainable and would compete advantageously on most
transport markets. The modal share of rail transport would increase, and that of river transport would be
at a comfortably high level.

Table 4: Comparison of Transport Rates and Economic Costs, 1993 (MK)

Road Rail River Transport
Distance STE Private  Economic Potential STE  Economic Potential STE Private  Economic Potential
(km) Tariffs  Tariffs Costs  Reduction Tariffs Costs  Reduction Tariffs  Tariffs Costs  Reduction
Freight
100 109 250 375 12.0% 32 726 47.2% 22 100 828 73.3%
250 273 625 660 13.5% 80 976 50.4% 55 250 1,000 66.0%
500 545 1,250 1,138 14.2% 160 1,394 53.2% 10 500 1,289 58.3%
Passengers
100 17 40 44 10% 13 75 47.2% 10 15 93 73.3%
250 43 100 92 16% 33 155 50.4% 25 40 152 66.0%
500 85 200 167 17% 65 297 53.2% 50 75 242 58.3%

km = kilometer, MK = Myanmar kyat, STE = state-owned transport enterprise.
Source: United Nations Development Programme. 1993. Comprehensive Transport Study. Yangon.

Situation in 2013: “What Happens When the Tide Goes Out”

In 2013, private transport by truck or bus has become dominant. STEs play only a marginal role in the overall
transport task. The modal share of transport by rail and inland waterway was reduced by 75% in 20 years
(Table 5 and Figure 7).
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Table 5: Potential Long-Term Modal Share (forecasts for 2005)

Passenger Transport Share (%)  Freight Transport Share (%)

Road 55 53
Rail 40 23
River transport 25 20
Others 2.5 (air) 4 (coastal)
Total 100 100

Source: United Nations Development Programme. 1993. Comprehensive Transport Study. Yangon.

Table 6: 2013 Transport Modal Share (%)

Passenger Percentage of Freight Percentage of
Transport Share Government-Owned Transport Share Government-Owned
Road 85.5 5 80.7 1
Rail 10 100 4.6 100
River transport 25 25 4.8 27
Others 2 (air) 13 9.9 (coastal) n/a
Total 100 ~15 100 ~7.5

n/a = not available.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Figure 7: Long-Distance Transport Modal Share Trends in Myanmar
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As of 2013, STEs have lost part of their price advantages against the private sector. Between 2007 and 2012,
government raised the price of subsidized fuel until the dual system was eliminated. In 2012, the government
allowed private companies to hold foreign currency accounts and gradually eased their licensing and equipment
imports, particularly on trucks and cars. In 2013, it floated the currency, putting the cost of foreign exchange
at the same level for STEs and private operators, a 12,700% increase for STEs. As a result, between 2007 and
2011, all three STEs posted operational losses.

STEs have tried since 2011 to balance their books, at the cost of a sharp reduction in their traffic. In 2007,
Myanma Railways and IWT did not raise their tariffs to compensate for the higher fuel costs (tariffs remained
flat in real terms). Road Transport did raise rates, but traffic went down. As a consequence, STESs’ revenues
became less than cash expenses after 2007. In 2011 and 2012, as costs went up again, STE were allowed to
raise rates. Between 2011 and 2012, Myanma Railways and IWT could raise rates by about 300%.

Despite the rate increases, the STEs still seem financially unsustainable. IWT revenues were slightly above
direct operational expenses in 2012, and slightly below in 2013. However, because operational expenses do not
include depreciation and financial costs, IWT may be covering only 70% to 80% of its actual costs. Myanma
Railways seems in a worse financial situation. Despite the rate increases, revenues only moderately increased
in 2012. They may have decreased in 2013 in case the drop in traffic could not be compensated for with higher
fares (actual revenues figures not yet available). As a result, the revenues of Myanma Railways cover only
60%-70% of its direct operating expenses.

Figure 8, Figure 9, and Figure 10: Unit Operating Expenditures and Revenues
of State-Owned Transport Enterprises
(Constant 2013 $ per 1,000 passenger-mile or ton-mile)
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Source: ADB estimates based on data from the Ministry of National Planning and Economic Development and United
Nations Development Programme. 1993. Comprehensive Transport Study. Yangon.
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Figure 11 and Figure 12: Traffic Volume of Main State-Owned Transport Enterprises
(million ton-mile or million passenger-mile)
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There are no data on private road transport volumes between 1990 and 2013, since Myanmar has only kept
track of public transport freight operators. We propose the following interpretation of trends:

*  The modal share of river and railways is directly linked to the performance of the STEs, since
Myanma Railways holds a monopoly over railway transport, and IWT accounted for most of river
transport.

*  Between 1990 and 2013, the cheap prices of STEs prevented them from renewing their equipment
and maintain the quality of their services. Their total production capacity barely increased after
1990 and the condition of the equipment degraded.

*  Poorer services but cheaper prices than private operators have also led STEs to gradually
concentrate on low-income passengers and on captive demand (e.g., government staff for Road
Transport, cross-river ferries for IWT, government freight for Myanma Railways). The Myanma
Railways practically has refrained from developing commercial freight by giving priorities to
passenger traffic and low-revenue lines when allocating its rolling stock. These markets have
actually regressed—the share of low-income travelers reduces as the country grows, government
staff prefers to travel with private bus, new bridges have reduced the use of ferries, and government
freight has retreated with the size of the government’s state-owned enterprises.

*  Adynamic private sector has filled the gap, with severe constraints until 2012 to vehicle imports and
a price disadvantage, and with fewer constraints after 2012, leading to a quick increase in private
services. The STEs maintained or moderately increased volume, but their share quickly decreased as
the market was growing.
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Figure 13, Figure 14, and Figure 15: State-Owned Transport Enterprises Operating
Expenses, Revenues, and Investments
(constant 2013 $ million)
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*  The situation of the STEs worsened between 2007 and 2015, during which they lost about half of
their volumes.

*  Altogether, the poor management of the STEs during the last 2 decades has led to the current
dominance of private road transport. The upside is that the current modal split does not reflect the
true potential of rail and river transport, the modal share of which may rise with better policy and
management as well as operational improvements.

The next sections analyze the potential and constraints of each mode. The approach replicates the framework
of analysis of the Comprehensive Transport Study. It analyzes the financial and economic costs for each mode
of transport, reviews the competitiveness of each mode, analyzes the importance of economic distortions, and
analyzes the costs and benefits of various transport improvements.



2 Road Transport Services

Key Findings

The truck industry is experiencing a quick transition. Since the government removed constraints and reduced
taxes over imports of trucks in 2011, the number of trucks has doubled. New large trucks operating at 20% lesser
costs are quickly replacing the older medium-sized trucks. Operating margins appear very small, the sign of an
intensely competitive market.

~

The efficiency of the truck industry remains constrained by the quality of the road infrastructure. Poor road
condition and low vehicle speeds limit vehicle utilization rates and increase fuel consumption. Myanmar’s trucking
costs are generally in line with other countries, but our international comparison shows scope for cost reductions.
This is particularly the case on international corridors, where costs are much higher than average.

Myanmar’s bus industry is functioning at a high level of efficiency, also in a strongly competitive market. On
the Yangon-Mandalay corridor, the buses offer quality, low-cost services as they can use the expressway. Efficiency,
speeds, and costs are constrained on other corridors by the poor condition of the roads.

. J

This section reviews the road sector, focusing on services. It does not review the type and condition of the road
network, which is analyzed in the 2015 ADB publication, Myanmar: Transport Sector Policy Note: Trunk Roads.

2.1 Road Freight Transport

Fleet. There were 138,000 trucks registered in Myanmar as of June 2014, of which 53,000 were
heavy-duty trucks. In 2011, the government relaxed requirements and taxes to import heavy vehicles.
The trucking fleet doubled in size between 1990 and 2011 and doubled again in just 2 years between
2012 and 2014.

Operators. There were 7,112 registered trucking companies in 2011 in Myanmar. As of 2010, it was reported
that the largest private operator had 17 trucks, and that none provided nationwide services. However, by 2013,
surveys carried out in areas other than Yangon identified five operators with 50 trucks or more, including one
with 200 trucks. New medium-scale transport enterprises have likely been created, but we do not have enough
data to characterize in detail the market landscape.

Road transport. The largest operator likely remains to be the Road Transport, under the Ministry of Rail
Transportation. Its fleet comprises 1,100 trucks, mainly of medium size (6.5-10.0 tons capacity), and 285 large
buses (40-seaters). It has 3,000 staff. This makes it a large company in a country where road operators are
small. Its fleet, however, only accounts for 2% of the nation’s heavy-duty truck fleet. Its truck fleet is not
expanding (1,385 trucks in 1990), and most trucks are old.

13
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Industry organization. These next paragraphs are an extract from the draft background reports for the Bay
of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC) 2013 Updating and
Enhancement of the BIMSTEC Transport Infrastructure and Logistics Study. They are considered relevant and
copied as is.

There is no international transport industry in Myanmar because vehicles are not permitted to cross
the border into neighboring countries. However, domestic transporters are engaged in movement of
international cargo, albeit from the borders or ports, but this is very much based on a local supply/
demand basis. For example, transport from the borders at Myawaddy and Tachileik is predominantly
undertaken by transport entities based there and contracted by border traders, rather than by
transport coming from Yangon or Mandalay.

In Myanmar the trucking industry is organized in so-called ‘gates’. ‘Gates’ exists in each major city and
each ‘gate’ specializes on one trunk route, such as between Yangon and Mandalay. A ‘gate’ consists
of a pool of operators with membership not usually being obligatory. The newer and larger operators
generally do not participate in this ‘gate’ system. The ‘gate’ manager accepts bookings for loads,
sets rates and allocates loads to members, as well as consolidating loads. The consolidated cargo is
transshipped at a truck park adjacent to the office area, whereas full truckloads are collected directly
at the shipper’s premises (e.g., factory) and driven direct to the consignee without passing through
the ‘gate’ area.

The ‘gates’ are suffering from decades of low and fluctuating freight rates, limited demand during
part of the year, narrow operating margins, and poor investment. With the present income levels
investment in more modern equipment is not considered realistically possible. There is a shortage of
qualified drivers, especially for 22-wheelers—articulated transport—despite per-trip fees for drivers
increasing. The wave of investment in new 22-wheelers (largely from outside the traditional industry),
and the recent strict enforcement of truck-loaded weights (whilst both positive on the macro-level),
have put further pressure on unit freight rates and on trip profitability. Improving the road network
and increasing the average driving speed will effectively increase available truck capacity by reducing
trip time and possibly exacerbate the ‘gates’ problems.

The backbone of the long-distance vehicle fleet is the 12-wheel, high-sided, rigid truck operating at
27 or 8 tons gross weight, typically second-hand imported from Japan. The Japanese trucks are right
hand drive, but are still preferred in Myanmar for their reliability, even at ages of 7 years-15 years.
The 12-wheeler trucks are now being supplemented by 22-wheel[er] articulated trucks, largely flat
trailers, running at 50 tons gross weight. There are few van-trucks because the higher tare weight
is seen as a cost-disadvantage. Most of the new 22-wheeler trucks are made in the PRC and have
been imported since the import-licensing was relaxed in 2011. There also exists a large secondary
fleet of 6- and 10-wheel trucks running on local distribution, low-volume routes and where there are
restricted-access roads. These vehicles are often old, in some cases dating back to the 1950s, and are
no longer competitive on the main routes. Many of them are laid up for long periods of time outside
harvest periods.
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To better characterize the industry, we analyzed the results of the surveys carried out in 2013 in preparation
of the National Transport Development Plan, and model prices and costs. Data includes information on
66 trucking companies, and on 5,500 roadside truck interviews.

Rates. By international standards, freight rates in Myanmar are low on the Yangon-Mandalay corridor (but
well higher than in India or Pakistan), within the international norm on other main corridors, and very high in
mountainous areas as shown below:

* 33 cents per ton-kilometer (km) on the Yangon-Mandalay corridor

* 57 cents per ton-km on the Mandalay—Muse corridor

*  Between 4.0 cents and 5.5 cents per ton-km on other roads in flat areas
e Between 10 cents and 14 cents per ton-km in mountainous areas

The largest articulated trucks offer 40%-50% cheaper rates than medium trucks. Most of this fleet of large
trucks were imported after 2011. It is now responsible for 75%-80% of the transport task (by ton-km) on the
main corridors. This reveals that freight transport rates on trunk corridors have likely fallen by 30%-40% in the
last 3 years. Indeed, it was reported? in 2010 that freight rates on Yangon-Mandalay were about $30 per ton
while the 2013 surveys revealed that the larger trucks offered rates at $20-$22 per ton.

Vehicle speed. Commercial speeds are low on all corridors, often at about 20 kilometers per hour (kph), and
down to 6 kph-12 kph in mountainous areas. It takes an average of 29 hours for a truck to go from Yangon to
Mandalay, 24 hours to proceed from Mandalay to Muse, and up to 69 hours to cross the 433 km separating
Mandalay from Bhamo, on the road to Myitkina.

Loading. Average loads have doubled on trunk and international corridors since 1991 (from about 10 tons to
more than 18-24 tons per truck), but remains low in mountainous areas (9-11 tons).

Table 8: Freight Rates: Yangon-Mandalay, 710 kilometers (by the highway)

Share of

Average Transport Rate Toll Paid / Toll Tollin%  Trip Length Commercial

Load Task (¢/ton-km)  Truck ($)  (¢/ton-km) of Rate ®) Speed (kph)
2-axle 9.8 1% 4.6 54 0.8 17% 29.2 243
3-axle 13.9 9% 4.4 76 0.8 18% 273 26.0
4-axle 18.0 47% 3.0 89 0.7 23% 294 241
Trailer 29.7 33% 2.8 144 0.7 23% 30.4 233
Average 18.2 n/a 33 91 0.7 22% 294 241

h = hour, km = kilometer, kph = kilometers per hour, n/a = not applicable.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

3 Japan International Freight Forwarders Association. 2012. ASEAN Logistics Survey, Volume 5. Myanmar.




18 Myanmar Transport Sector Policy Note: How to Reduce Transport Costs

Table 9: Freight Rates: Mandalay-Muse, 450 kilometers

Share of

Average Transport Rate Toll Paid / Toll Tollin%  Trip Length Commercial

Load Task (¢/ton-km)  Truck ($)  (¢/ton-km) of Rate ®) Speed (kph)
2-axle 9.4 9% 9.9 52 1.2 14% 25.0 18.3
3-axle 16.0 19% 77 53 0.7 1% 25.6 17.9
4-axle 19.6 14% 6.8 63 0.7 1% 219 21.7
Trailer 28.8 59% 5.0 69 0.5 1% 241 19.8
Average 242 50% 5.7 29 0.6 12% 24.0 19.4

h = hour, km = kilometer, kph = kilometers per hour.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Table 10: Freight Rates: Other Corridors

Average Rate Toll Tollin%  Trip Length  Commercial

Distance Load (ton) (¢/ton-km) (¢/ton-km)  of Rate h) Speed (kph)
Yangon-Myawaddy 450 13.9 52 1.8 36% 25.6 17.8
Yangon-Pyay 280 14.0 53 1.2 32% 15.1 18.6
Yangon-Pathein 195 9.0 43 1.4 25% 7.6 26.0
Yangon-Mawlamyine 305 17.0 34 1.4 43% 13.3 229
Yangon-Sittwe 890 1.2 4.8 0.9 21% 413 21.6
Mandalay-Bhamo 433 9.0 13.6 29 21% 69.5 6.2
Mandalay-Taunggyi 259 1.7 10.0 1.5 14% 279 9.3
Mandalay-Kale 362 93 54 1.8 32% 31.4 1.5

h = hour, km = kilometer, kph = kilometers per hour.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

The analysis of the survey data also shows the following:

*  Vehicle utilization. Fleet utilization is low at 65,000 km annual average per truck on the
Yangon-Mandalay corridor and 40,000 km in other areas. This is the same level as in 1991, and is
closely linked to vehicle speeds. Utilization rates in hours per year per vehicle seem to be close to
2,000 hours, which is the norm in developing countries. Average truck mileage in India or Indonesia
is 80,000 km/truck. Raising utilization would require increasing the average speeds on the roads. It
would improve asset amortization and lower average costs. In the longer run, the improvement of
loading facilities and night driving could much further raise utilization rates. A highly used truck in
the United States can do 200 km-400,000 km a year.

*  Fleet age. Most trucks are new, with an average reported age of 5 years, and very few trucks beyond
10 years. This shows the renewal of the fleet in the last years.

«  Operational costs. There is a good fit between stated fuel consumption ($2,600/year) with highway
development and management model (HDM-4) predictions fitted to Myanmar road conditions
and vehicle costs and age, but maintenance costs ($2,600/year) are about half of what HDM-4
calculates. We use HDM-4 to analyze the impact of road roughness on vehicle operating costs after
similar adjustments. Operating costs of the larger trucks are particularly sensitive to the condition of
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Figure 16: Freight Rates (¢ per ton-km)
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Source: ADB estimates based on data from the United Nations Development Programme. 1993. Comprehensive Transport
Study. Yangon; and the Japan International Cooperation Agency. 2014. The Survey Program for the National Transport
Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

road pavement. For instance, the fuel costs of an articulated truck are 60% higher on a bad road than
on a good one. A medium-sized truck only experiences a 20% increase in fuel costs on a bad road.
All surveyed truck operators reported using two crew members on board: a driver ($230/month),
and an assistant ($100/month). This implies a crew cost per hour of about $2.70.

*  Vehicle purchase price. Vehicle purchase prices are relatively low by international standards,
especially for large trucks ($60,000 for a truck with trailer), which compensate for the low
utilization.

* Loading. Average loading is 92% of capacity, and only 11.6% of trucks surveyed were empty, showing
a very high loading efficiency. Only 6% of trucks were declared being overloaded, but there is likely
underreporting.

*  Tolls. Tolls are a major expense to operators, representing 12%-32% of revenues.

Truck cost model. We estimate trucking costs using HDM-4, calibrated to the type of vehicles, speeds and
road condition on the Yangon-Mandalay corridor, and in other corridors. The average road roughness on the
Yangon-Mandalay highway for a truck is 4.8, as surveyed in 2013 under a separate ADB technical assistance,*
and the roughness on other corridors is 7 on average. Trucks are not allowed on the Yangon-Mandalay
expressway. Economic costs include depreciation and interests calculated using a 12% real interest rate. These
exclude tolls, taxes on vehicles, and spare parts.

4

ADB. 2013. Myanmar: Technical Assistance for Preparing the Asset Management Program for Myanmar Roads. Manila.
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Figure 17: Annual Truck Mileage (km)
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Source: ADB estimates based on data from the United Nations Development Programme. 1993. Comprehensive Transport
Study. Yangon; and the Japan International Cooperation Agency. 2014. The Survey Program for the National Transport
Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Table 11: Truck Characteristics

Vehicle Purchase Price ($) Fuel Consumption (I/km) Average Load (ton)
2-axle truck (>2 tons) 15,000-30,000 0.27 83
3-axle truck 40,000 0.32 141
4-axle truck 50,000 0.43 17.3
Truck with trailer 60,000 0.52 29.2

km = kilometer, | = liters.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Table 12: Fleet Age Distribution (Surveyed transporters)

<5 years 6-10 years 11-15 years 16-20 years
45.8% 52.6% 1.4% 0.2%

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Share of trucks surveyed
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Table 13: Truck Economic Costs ($ per vehicle-kilometer)

Yangon-Mandalay Corridor Other Areas
Truck with Truck with

Medium Truck  Large Truck Trailer Medium Truck  Large Truck Trailer
Average load (ton) 9.8 17.3 29.7 7.0 15.2 27.7
Fuel 0.180 0.332 0.505 0.203 0.376 0.572
Lubricants 0.005 0.009 0.010 0.005 0.010 0.011
Tire 0.007 0.015 0.028 0.007 0.017 0.032
Maintenance parts 0.020 0.049 0.072 0.028 0.070 0.100
Maintenance labor 0.021 0.027 0.026 0.026 0.032 0.031
Crew time 0.095 0.095 0.095 0.109 0.109 0.109
Depreciation 0.017 0.041 0.080 0.023 0.055 0.109
Interest 0.017 0.041 0.062 0.019 0.045 0.068
Overhead 0.025 0.055 0.110 0.027 0.060 0.121
Total 0.388 0.662 0.989 0.448 0.773 1153

Source: ADB estimates based on model developed for the study.

Financial costs and profitability. We compare freight rates on Yangon-Mandalay corridor with predictions of
financial operating costs. Financial costs are calculated on the same basis as economic costs, but also include
taxes, tolls, and a higher interest rate. Large trucks only cover 70% of their costs, while medium trucks cover
almost 95% of their costs. Operational costs (tolls, fuel, crew, and maintenance costs) are about covered by
rates, but no profit seems to be generated to finance vehicle ownership costs and overheads (e.g,, staff, taxes,
brokers). On other corridors, rates are higher but so are unit costs, which compounds with the larger share of
small trucks. On a typical road in a flat area, we find a financial cost of 6.3 cents per ton-km, against surveyed
rates of 4.5-5.7 cents. This implies again that rates would cover only about 80% of a truck operator’s long-term
costs. Only in mountainous areas do rates more closely compare with the financial costs to operators.

When determining costs, we consider a nominal financial interest rate of 25% and a real economic interest rate
of 12%. This financial rate is higher than the official maximum rate authorized for private banks in Myanmar
(13% in 2015). We think it is representative of the true costs of financing for small businesses having limited
access to credit from personal loans (inflation in 2015 in Myanmar was 6%).>

These findings, beyond the possible margin of error, clearly highlight the ongoing phase of transition in the
Myanmar’s trucking industry. It is likely characterized by intense competition, low profits or losses, and frequent
bankruptcies of small operators, together with a transition from medium 2-axle trucks (which are mainly used
in feeder areas) to multiple axle-trucks (which are dominant on trunk and international corridors). In the long
run, we would expect freight rates to reach levels closer to costs.

> A2014 United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) survey of 3,000 businesses showed that
(i) 97% of businesses were small and medium-sized enterprises (SMEs), (i) most SMEs’ financial resources are personal savings (71%)
and personal loans (10%) (retained earnings make up another 10%, institutional loans at the official low rate of 4%, and money lenders
less than 1%), (i) 27% of SMEs do not even use banking services, and (iv) only half have a current account. The official maximum rate
for microfinance institutions is 30%. See the Organisation for Economic Co-operation and Development (OECD) and UNESCAP.2014.
Myanmar Business Survey 2014: Survey Results. Bangkok.
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Figure 18: Freight Rates and Financial Costs, Yangon-Mandalay Corridor
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Source: ADB estimates based on model developed for the study.

Cost model. Drawing from this HDM analysis, we build a cost model to simulate the impact of changes in road
roughness, speeds, toll rates, etc. We model the effect of distance on costs by varying the annual mileage, i.e.,
considering the fixed waiting and loading time.

2.2 Intercity Bus Services

Road transport as an industry is described in a separate note. This section uses the National Transport
Development Plan survey data to determine the rates and cost determinants of long-distance bus transport.

The main findings from the analysis of the survey data are as follows:

*  Quality. 85% of the fleet surveyed has air-conditioning. Lower-quality buses, still common in
Myanmar, are likely used for local trips. Most of the long-distance buses are 40-50 seaters, with the
45-seater being the most common.

*  Vehicle purchase price. The average price for a 45-seater bus is $46,000 without air-conditioning,
and $68,000 with air-conditioning. The few 25-30 seaters in use have an average price of $25,000.

*  Fleet age. The fleet is young. About 75% of bus fleet are less than 5 years old, and most buses were
new when purchased.

*  Operational costs. Average annual maintenance cost for a 45-seater bus is $4,700 (without
significant differences per corridor), which is lower than default HDM-4 predictions given
utilization rates per corridor. This is likely because of the young age of the fleet, which is not
modeled by HDM-4, requiring ex post calibration. Average fuel consumption is 0.50 liter per km
on the Yangon-Mandalay axis. This is almost twice the prediction by HDM-4 (0.29 liter/km) using
default parameters, requiring calibration of fuel efficiency. There are three crew on board each
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bus: 1.5 drivers ($275 monthly salary) and 1.5 conductors ($135 monthly salary). The crew cost
comes at about $4.00-$4.50 per hour.

» Utilization. Reported bus utilization rates are high. Average annual mileage per bus is 150,000 km,
for about 2,900 hours of utilization, and the average commercial bus speed is 48 kph. On the
Yangon—-Mandalay corridor, average utilization is very high, reaching 227,000 km and annual
utilization is up to 3,500 hours (at a speed of 63 kph). Many buses are running the entire round trip
of 1,300 km on a daily basis. On other corridors, average utilization is only 95,000 km, and annual
utilization is down to 2,000 hours (at a speed of 45 kph).

*  Busoperators. The industry has a mix of small and large operators, the average operator having
11 buses.

Table 14: Fleet Age Distribution (surveyed bus operators)

<5 years 6-10 years 16-20 years
Share of buses surveyed 74% 23% 2% 1%

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Table 15: Surveyed Bus Operator Size

<5 buses 6-10 buses 11-20 buses 20-50 buses  50-107 buses
Number of companies 70 59 42 21 2
Number of buses 147 479 650 666 191
Share of bus fleet surveyed 7% 22% 30% 31% 9%

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Table 16: Long-Distance Bus Rates

Distance Fare Time Fare Speed

(km) & W) (¢/km) (km/h)
Yangon-Mandalay 650 10.50 9.3 1.62 70
Yangon-Myawaddy 450 10.50 16.2 233 28
Yangon-Pyay 280 49 6.0 1.75 47
Yangon-Pathein 195 2.8 45 1.44 43
Yangon-Mawlamyine 305 5.8 7.5 1.90 41
Yangon-Sittwe 890 16.3 211 1.83 42
Mandalay-Muse 450 10.5 1.4 233 39
Mandalay-Magway 290 5.0 7.3 1.72 40
Mandalay-Lashio 280 6.7 85 239 33
Mandalay-Bhamo 433 9.8 133 2.26 33
Mandalay-Taunggyi 259 7.0 9.2 2.70 28
Average 2.03 40

¢ = cents, h = hour, km = kilometer.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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Rates. Intercity passenger rates are formally controlled by the Ministry of Transport and Communications.
However, passenger survey data reveals the existence of a spectrum of rates for each origin-destination pair
and between areas, which seems more consistent with free competition. The average fares revealed from
surveys are

e 1.65 cents per km on the Yangon-Mandalay corridor;
e 1.7-1.9 cents per km in plain areas (down to 1.45 cents between Yangon and Pathein); and
e 2.3-2.7 cents per km in mountainous areas, including links with the PRC and Thailand.

Bus cost model. We build estimates of intercity bus transport costs using HDM-4 calibrated to the type of
vehicles, speeds, and road condition on the Yangon-Mandalay corridor, other plain corridors, and mountainous
areas. The average road roughness on the Yangon-Mandalay expressway is 3.0, and the roughness on other
plain corridors is 7.0 on average, and rises to 10 often in mountainous areas. Computation of economic and
financial costs follows the same logic as for trucks.

Costs. Rates charged are close but slightly below typical financial costs of bus operators by 10% to 15%.
Financial costs to operators are calculated to be 1.8-2.9 cents per km. They are higher than the rates charged,
which cannot cover full depreciation, interests, and overheads. We expect that financial costs will increase
in the long run by ¢0.2 to ¢0.3 on the Yangon-Mandalay corridor and in plain areas, as the fleet ages and
maintenance requirements rise.

Cost model. Drawing from this HDM-4 analysis, we built a cost model able to simulate the impact of changes
in road roughness, speeds, toll rates, etc. We do not consider here distance to have an impact on costs per km,
as the loading and unloading time for a bus can be kept very short, and as buses may drop passengers in the
middle of longer journeys.

Table 17: Economic Costs of a Bus (¢ per vehicle-kilometer)

Yangon-Mandalay Other Plain Areas Mountainous Areas
Fuel 49.1 50.9 63.8
Lubricants 0.9 0.9 1.0
Tire 11 11 23
Maintenance parts 41 4.2 16.0
Maintenance labor 0.7 0.8 2.6
Crew time 6.4 10.9 1.9
Depreciation 23 83 9.7
Interest 1.8 52 2.8
Overhead 0.9 25 2.8
Total 67.4 84.8 112.8

Source: ADB estimates based on model developed for the study.
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Figure 19: Bus Rates and Financial Costs (¢ per passenger-km)
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3 Railway Transport Services

-~ Key Findings N

Railways offer mainly low-quality transport services, the low costs of which make it attractive only to low-income
passengers. A railway trip often takes twice as long as a bus trip, but railways compensate by offering 40% cheaper
rates. Freight railways are similarly of low quality and lack reliability but are half the cost, or less, of a truck.

However, railways’ cost advantage disappears if one considers their true costs. Myanma Railways is subsidized
by the government, does not depreciate capital at replacement value, and does not cover all its capital costs. Adding
these costs, we estimate that Myanma Railways passenger rates only cover 37% of related costs. The figure for
freight is better but still only 51% of related costs. If Myanma Railways also have to repay the cost of all rail lines
created in the last 20 years, the ratios would fall to 18% for passengers, and 29% for freight.

The costs of Myanma Railways are high by any international comparison. By international standards, , Myanma
Railways passenger rates are low, but comparable to India or Thailand. However, its costs are higher than in most
developing countries. Freight rates and costs are higher than any benchmark country. Myanma Railways’ fuel
consumption seems particularly high—and could likely be strongly reduced.

. J

3.1 Fares

Railway passenger fares. Myanma Railways runs three classes: ordinary, upper, and sleeper. Survey data
reveals that the fare perceived by users in ordinary class is 0.85-1.50 cents per kilometer (km) (higher fares for
mountain areas), and 1.2-2.6 cents for in upper class. We do not have sufficient data for sleeper class, which
only caters to a small number of users. In 2013, the average revenue per long-distance passengers reported by
Myanma Railways came at was 1.04 cents per km.

Railway freight. Myanma Railways move freight either through freight trains, or by combining goods
wagon-to-passenger trains (parcel transport system). In 2013, the average product per freight-km reported
by Myanma Railways was 2.33 cents per km, which is about the freight tariff for an express freight train in plain
section (2.28 cents per km in 2012).
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Table 18: Long-Distance Rail Fares, 2013

Distance Fare Time Fare
(C) ©) (h) (¢/km)
Yangon-Mandalay 650 5.5 (ordinary) 16.0 0.85 40.6
8.0 (upper) 123
Yangon-Mawlamyine 305 3.4 (ordinary) 12.5 1.1 24.4
5.0 (upper) 1.64
Yangon-Pyay 280 2.5 (ordinary) 9.0 0.89 311
Yangon-Magway 490 4. (ordinary) 12.2 0.84 40.2
Mandalay-Myitkina 553 7.6 (ordinary) 20.7 1.37 26.7
14.3 (upper) 259
Mandalay-Katha 336 5.0 (ordinary) 1.7 1.49 287
Mandalay-Lashio 280 2.5 (ordinary) 16.0 0.89 17.5
Average 1.1 (ordinary) 30.5
1.6 (upper)

h = hour, km/h = kilometer per hour.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

3.2 Costs

Top-Down Cost Analysis

We carried out initially in 2014 a preliminary analysis of Myanma Railways’ cost structure for passengers and
freight, admitting already that this issue would deserve a much more in-depth study than what we can carry
out here. We cannot directly rely on Myanma Railways’ financial data to determine actual economic costs of
rail transportation. This is because Myanma Railways depreciates assets at their book value (not replacement
costs), and because Myanma Railways pays little-to-no interest on its capital. To determine Myanma Railways’
long-term costs, the main steps are as follows:

* Identify Myanma Railways’ current capital stock and value it at replacement value, since book values
did not reflect actual economic costs;

e Determine depreciation costs at replacement value;

*  Determine capital costs at economic and financial costs; and

* Allocate fixed and variable costs to passengers and freight.

Capital stock. We built estimates of Myanma Railways’ historic capital investments by (i) using actual records of
total investment amounts in track, equipment, and electric and signaling expenses since 2003 in nominal terms;
(i) converting these expenses using inflation and informal foreign exchange values; (iii) extending this data for
the previous 30 years, using records of the dates when new rail lines were opened (since rail line investments
accounted for up to most of investments); (iv) building from records of acquisition of new or old locomotives and
rolling stock using typical international rates; and (iv) depreciating assets linearly considering lives of 50 years for
track, 30 years for rolling stock, 20 years for equipment, and 15 years for electric and signaling equipment. These
estimates put the total investment rate in constant 2013 US$ of Myanma Railways at about $100 million annually
between 2000 and 2012, and the total assets of Myanma Railways at about $1.4 billion (Figure 20 and Figure 21).
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Table 19: Myanma Railways Financial Expenses, FY2012

Category Myanmar Kyat $ million
Staff 19,009,890,000 19.6
Pensions 4,040,374,000 4.2
Fuel 35,064,781,000 36.1
Direct material 7,119130,000 73
Operating 4,770,553,000 49
Administrative 1,532,847,000 1.6
Interest 2,418,254,000 25
Depreciation 8,946,648,000 9.2
Tax 1,395,479,000 14
Exchange 5,580,000 0.0
Total 84,303,536,000 86.9

Source: Myanma Railways, FY2012 accounts.

Depreciation costs. The same estimates put the annual depreciation costs of Myanma Railways in economic
terms at $43 million annual in 2012. For reference, Myanma Railways reported in FY2012 only MK8.9 billion
($8.9 million) of depreciation costs.

Capital costs. We considered next that capital costs (equity and debt) are a fixed 4% real cost applied to
the capital stock. This puts Myanma Railways’ total annual capital costs at $57 million in 2012. For reference,
Myanma Railways paid in 2012 $2.4 million in interests and did not pay dividends.

Figure 20: Myanma Railways Investment Figure 21: Myanma Railways Estimated
(2013, million $ value) Assets at Replacement Value
(2013, million $ value)
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Figure 22: Myanma Railways Figure 23: Myanma Railways
Estimated Depreciation Costs Estimated Capital Costs
(2013, million $ value) (2013, million $ value)
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Source: ADB estimates based on model developed for the study.

Allocationrules. Thistop-down analysis relied on simple benchmarks. We considered pensions,administration,
taxes, etc. as fixed costs, and allocated proportionally to the number of trains (bearing mostly on passengers).
We allocated other costs (variable costs such as fuel, staff, etc.; depreciation costs; and cost of capital)
proportionally to the share of train km, as a proxy for actual usage (bearing for about 70% on passengers, and
for about 30% on freight).®

Coverage ratio. Because much of track costs relate to tracks in areas where there is little demand, three
assumptions were considered: (i) integrating all track capital costs considering that past investments are
representative of long-term needs, (ii) integrating only 15% of these costs as relating to actual needs of users,
and (iii) not including any track costs. The fares of Myanma Railways cover 62% of freight costs when including
track costs, and 115% of freight costs otherwise. These cover 28% of passenger costs when including track
costs, and 50% of passenger costs otherwise (Table 20). In the scenario where only 15% of track costs are
allocated, freight revenues cover 107% of its costs, and passenger revenues cover 45% of its costs.

6 Thisis a good approximation for fuel:in 2012, freight consumed 31% of all Myanma Railways’ diesel.
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Table 20: Myanma Railways Costs and Cost Coverage Ratio (Top-Down Analysis)
(¢ per unit of traffic-km)

Freight Passenger
Full Track 15% Track No Track Full Track 15% Track No Track

Expenditures Costs Costs Costs Costs Costs Costs
Fixed costs 01 0.1 0.1 0.4 0.4 0.4
Variable costs 1.7 1.7 1.7 11 11 11
Depreciation costs 13 0.5 0.4 0.9 0.4 03
Capital costs (at 4% rate) 1.7 0.5 0.3 11 0.3 0.2
Total costs 4.8 2.8 2.6 35 22 2.0
Revenues 3.0 3.0 3.0 1.0 1.0 1.0
Cost coverage ratio 62% 107% 15% 28% 45% 50%

Source: ADB estimates based on model developed for the study.

Bottom-Up Analysis

We developed a full costing model under a subsequent technical assistance.” This model allocates the costs
directly linked to rail services, not including historic excess pension, track, and rolling stock costs. The results
are summarized in Figure 24. Freight revenues do not cover all capital costs. They are close to covering all
above rail costs, so that a private operator may be able to invest. In contrast, passenger services only cover 67%
of their direct above rail costs, and only 37% of total costs.

The two analyses give comparable results (Table 21).

Figure 24: Myanma Railways Costs and Rates (kyat/ton- or passenger-km)
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Variable costs ™ Above rail capital costs B Fixed costs Below rail capital costs
Notes: Infrastructure costs distributed on the basis of train-miles. Capital charges are based on a mixture of new and
secondhand equipment at a 4% real interest rate per annum.
Source: ADB. 2014. Technical Assistance to Myanmar for Transport Sector Reform and Modernization. Manila

7 ADB.2014. Technical Assistance to Myanmar for Transport Sector Reform and Modernization. Manila.
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Table 21: Myanma Railways Cost Coverage Ratio—Comparison of Top-Down
and Bottom-Up Analysis (¢ per unit of traffic-km)

Freight Passenger

Top-Down Bottom-Up Top-Down Bottom-Up
Model Model Model Model

Costs in (¢ per unit of traffic-km)

Above rail costs 2.6 35 2.0 2.0

All costs 438 47 35 27
Cost coverage ratios (%)

Above rail costs 15 85 50 50

All costs 62 64 28 37

km = kilometer.
Source: ADB estimates based on model developed for the study.

International comparisons. Myanma Railways’ passenger rates are similar to Thailand’s, slightly higher than
India or Pakistan, but lower than the People’s Republic of China (PRC), Viet Nam, and more advanced countries.
Costs are comparable with passenger railways providing more advanced services (e.g., South Africa). Myanma
Railways’ freight rates are higher than most comparators, and costs are twice higher.

Rail fuel consumption. One of the factors behind Myanma Railways’ high costs is fuel consumption. Myanma
Railways’ fuel expenditures in 2012-2013 reached about $35 million dollars, an annual consumption of
38.4 million liters of diesel. Should the passengers and freight carried by Myanma Railways that year have
been carried by large buses and trucks, the fuel consumption would have been about 48 million liters, based

Figure 25: International Rail Rates Benchmarks (¢ per ton-km or passenger-km)

Myanmar Myanmar PRC  Viet Nam Thailand India  Pakistan  South us
-rates - costs Africa

H Rate per passenger-km in ¢ = Rate per ton-kmin ¢

PRC = People’s Republic of China, km = kilometer, US = United States.
Source: ADB estimates based on various sources.
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on our earlier estimates of road costs. Rail passenger transport seems particularly inefficient, burning only 18%
less fuel than buses, while rail freight transport burns 43% less fuel than competing road transport services.
Altogether, Myanma Railways burns only 25% less fuel than equivalent road transport. While not negligible,
this is far less than expected. For instance, in the United States, freight railways burn 10 times less fuel than
trucks, and passenger railways in Europe consume typically about three times less energy than intercity buses.

This is in large part caused by the age of the locomotives. Myanma Railways’ older locomotives consume
around twice the fuel of more modern ones. Modernizing the fleet of locomotives would quickly reduce
operating costs.



4 River Transport Services

Key Findings ~
River transport in Myanmar is well positioned to serve the Yangon-Mandalay corridor and offer the cheapest
services.

However, the efficiency of river transport is severely constrained by the (lack of) infrastructure. The shallowness
of some key sections of the Ayeyarwaddy River, the absence of a navigation channel, and the lack of proper port
facilities largely make it uneconomic to use large vessels.

J

41 Rates and Services

Public and private operators service the river’s various markets as shown in the following:

*  Transport in the Ayeyarwaddy Delta, which runs all year round, is often shorter than trips by road
(when there is connectivity), and where there is a good integration between long-distance and
short-distance river transport.

*  Transport on the Ayeyarwaddy itself up to Mandalay is subdivided between the section to Pakokku,
which is navigable 80%-90% of the year for any kind of vessel in use in Myanmar, and the one
between Pakokku and Mandalay, which is only navigable 70% of the year because of the sandbanks.

*  Transport on the upper reaches of the Ayeyarwaddy to Katha and Bhamo, and on the Chindwin to
Monywa and Kalewa, is through small vessels that provide essential services during the wet season.

The public carrier, Inland Water Transport (IWT), which used to account for most of the river transport market,
has all but stopped between 2012 and 2014 its long-distance passenger transport services. The average fare
offered by private carriers was reported to be 1.2 cents per kilometer (km) (the distance on the waterway
usually differs from the distance by road or rail), for an average speed of 15 kilometers per hour (kph). In the
ranges of the Ayeyarwaddy north of Pakokku, services are restrained, and often take longer time during the dry
season. IWT revenues were on average 1.1 cents per passenger-km, but this data includes both long-distance
and short-distance passengers (river crossings).

The National Transport Development Plan reports that average freight rates are 1.5 cents per ton/km, with
differences between low and high water season, and that average travel speed of cargo vessels is 5 kph. Rates
are again very close from what IWT charges (1.6 cents per ton/km in 2013-2014). During the low water season,
some sections of waterway become impassable to most vessels.

33
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Table 22: Long-Distance River Passenger Fares

River Distance Fare Time Fare Speed

(km) & W) (¢/km) (kph)
Yangon-Pathein 275 25 12.0 0.91 229
Yangon-Myaungma 216 23 14.2 1.06 15.2
Yangon-Labutta 274 3.0 14.2 1.09 193
Yangon-Maubin 72 0.9 5.0 1.25 14.4
Yangon-Pyapon 85 1.6 10.0 1.88 85
Mandalay-Bhamo 420 3.9 40 0.93 10.5
Mandalay—-Pakokku 164 1.5 1.4 0.91 143
Mandalay-Katha 290 2.0 40 0.69 7.2
Mandalay-Bagan 191 25 15 1.31 12.7
Monywa-Kale 234 6.1 13.8 2.61 16.9
Pakokku-Magwe 176 1.3 6.6 0.74 26.6

Average 1.22 15.35

h = hour, km = kilometer, kph = kilometer per hour.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

4.2 Costs

Survey data. The survey data on river transport costs that we could use was not of very good quality, and
sample rate was low. Most data relates actually to the Chindwin and the Ayeyarwaddy Delta but not to the
Yangon-Mandalay corridor, where most future transport demand lies. Table 23 shows the main findings of the
survey. There is generally a low utilization rate, which is likely caused by the combination of low speeds, long
waiting and/or loading times in ports, and a limited period when it is possible to navigate (only daytime and
when channel is deep enough and marked).

Table 23: River Vessel Cost Data—2013 Survey

Capacity Maintenance  Age when Fuel

(ton/ Purchase Costs Purchased Consumption Utilization  Pilot Salary Crew Crew Salary

passengers)  Price ($) CEED) (Years) (I/km) (km/year)  ($/month) Number  ($/month)
Barge 90 18,000 2,950 12 23 18,300 $32.5 1.6 $23
Regular <100 15,000 2,180 6.2 1.6 9,700 $72 2.8 $40

Cargo vessel >100 25,000 2,800
Passenger
cum-cargo

vessel 150 24,500 3,125 36 1.8 17,600 $65 34 $43
Passenger 50 $4,200 $1,450 4.8 11 13,900 $26 1.0 $26
Boat 200 $55,900 $4,200 2.2 13,900 $113 2.7 $43

km = kilometer, | = liter.
Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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River freight cost model. We build a model of freight costs in function of distance for different classes of
vessels, drawing from regressions on the survey data, and data from the Comprehensive Transport Study
(1991) deemed to be still valid (e.g, river depth, vessel draught, and motor horsepower). This will enable us
to analyze the impact of potential investments on the waterway and ports. We have insufficient data to build
reliable estimates of river passenger transport costs, and choose not to. This is not very constraining to the
rest of the analysis as it concentrates on long-distance transport, while river passenger transport is likely to be
increasingly only relevant for local trips.

We model five types of cargo vessels, as described in Table 24. The ones most commonly observed in Myanmar
are the 50-200 ton vessels, as there are only a few river vessels or barges with a capacity of 500-1,000 tons.
To model the impact of distance on costs, we consider an average waiting time at each end of the trip of 2
days. We add loading and/or unloading time (which depends on the tonnage of the vessel, and the efficiency
of loading operations—which, in turn, depends upon the number of gangs working and the number of tons per
hour that they can load and/or unload). This had been estimated by the Comprehensive Transport Study to be
about 7.5 tons per gang/hour.

This model shows that larger vessels have a cost advantage over smaller ones for long distances. This effect
is however less than observed in other countries, because larger vessels are penalized by their slower loading
and unloading times in ports and by the limited share of the year they can navigate because of their higher
draught. On long distances, fuel costs account for 75% of costs for small vessels, and about 60% for larger
ones. Between Yangon and Mandalay (about 950 km by river), the economic cost for a1,000 ton vessel comes
just at 1.6 cents per ton-km, but is closer to 1.8 cents per ton-km for the more common 200-500 ton vessels
on the corridor. The total turnover time for a 250 ton vessel there is calculated to be about 13 days, of which
30% is waiting time in ports and 70% is travel.

Table 24: River Freight Cost Model Parameters

Vessel Capacity Ton 50 125 250 500 1,000
Rated horsepower kw 60 120 220 350 600
Vessel purchase cost $ 7,000 30,000 100,000 450,000 650,000
Average age Years 8 8 15 30 30
Vessel life Years 20 20 25 40 40
Crew No 2 3 37 6.7 n.7
Annual maintenance cost  $ 1,800 3,000 5,100 9,200 17,400
Draught loaded meters 1.86 2.07 1.5 1.8 23
Navigability to Mandalay ~ Share of year (%) 75 71 79 75 68
Loading efficiency ton/hour 7.5 n.2 15 225 30

kw = kilowatt, No. = number.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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Table 25: Freight Vessel Operating Costs for a Distance of 950 Kilometers

(¢ per ton-kilometer)

Vessel Capacity (tons) 50 125 250 500
Depreciation cost 0.03 0.06 0.10 0.24
Interest cost 0.06 0.12 0.13 0.20
Maintenance costs 0.24 0.17 0.14 0.14
Overhead 0.12 0.10 0.09 0.09
Fuel cost 1.91 1.52 1.40 m

Crew costs 0.19 0.12 0.07 0.07
Total 254 21 1.92 1.85

Source: ADB estimates based on model developed for the study.

1,000
0.21
0.17
0.16
0.08
0.95
0.07

1.64

5.0

4.5

4.0

3.5

3.0

25

2.0

1.5

1.0

Figure 26: Modeled Vessel Costs by Distance (¢ per ton-kilometer)

—— 50 tons
——— 125 tons
—— 250 tons
—— 500 tons
1,000 tons

0

200 400 600 800 1,000 1,200

Source: ADB estimates based on model developed for the study.




5 Competitiveness of Each Mode
of Transport

-~ Key Findings N

Railways and river transport appear moderately competitive—at prevalent fares—on the Yangon-Mandalay
corridor, and should be highly competitive in other areas.

However, rail freight market share seems particularly below its potential. This seems to be more a matter of
operational priorities of Myanma Railways, than of underlying market trends.

In the passenger transport market, cars are increasingly becoming the cheapest option to users who can afford
one. Rail seems to be competing neck-to-neck with buses for low-income passengers, and is not competitive for
middle- or high-income passengers.

The favorable market positioning of rail and river transport against roads is, however, largely artificial, caused by
implicit rail subsidies and cutthroat competition in the river transport market. Notwithstanding these unsustainable
advantages, neither rail nor river would be in a position to capture a significant share of any market.

J

Costs faced by users. Users differentiate between modes of transport based on:

*  Price, which is the fare of the main transporter for public transport and trucks or the tolls and fuel
costs for cars, as well the costs of the local trips needed at the beginning and end of the journey to
reach the station or the port.

*  Time, which is the time taken for the main trip, the access and/or egress time and any waiting time
en route. Users will value differently these costs depending on the income level of passengers and
the value or time-sensitivity of the goods for freight.

*  Other factors also affect modal choice, such as frequency, quality, and reliability; size of shipments
and packaging mode; etc. Of course, a mode of transport may simply not be available at all to some
users (e.g,, river transport for freight, car travel for passengers without cars). It is also important to
remember that distances by road, rail, or waterways differ, affecting time and prices.

5.1 Freight

Prices and speed. River transport operators charge the least for freight, being 30% cheaper than railways.
However, because the distance between Yangon and Mandalay is about 50% longer by river than by rail, the
two modes of transport actually offer similar rates. Truck rates are 60% higher on the Yangon-Mandalay
corridor, and 100%-160% higher on other corridors. Truck commercial speeds are slightly higher than railway
speeds, but the difference is smaller than expected.

37
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Table 26: Freight Modal Competitiveness—Price and Speed

Yangon-Mandalay Other Corridors
Price Commercial Speed Price Commercial Speed
(¢/ton-km) (kph) (¢/ton-km) (kph)
Road 33 24 4.5-6.0 20
Rail 23 16 23 16
River 1.6 5 1.6 5

km = kilometer, kph = kilometer per hour.

Source: ADB estimates based on data from the the Japan International Cooperation Agency. 2014. The Survey Program for the
National Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

Access and/or egress costs. While trucks can run door to door, shipping by rail and river includes three legs:
e.g., a short trip by truck from the factory to the station or port where goods are loaded on the railway or
river, the rail or river leg, and another short trip by truck to the warehouse. Altogether, shipping by river or
rail involves two additional handling and two additional short truck movements. Average distances involved
are about 15 kilometers (km) between port or station, based on survey data. We consider that each handling
imposes a cost of about $0.5, drawing from typical productivity for manual handling and labor hourly costs.
Altogether, the additional cost is about $4 per ton.

Inventory costs. Inventory costs depend on the transit time, the value of the commodity, and the explicit or
implicit interest rate faced by the shipper for ones working capital. In estimating inventory costs, we consider
three groups of commodities:

*  Low-value commodities, worth around $100 per ton or less (e.g., cement, fertilizer, wood, coal and
ore, and paper), which represent 21% of all commodities moved in Myanmar.

*  Medium-value commaodities, worth around $1,500 per ton (e.g., petroleum products, vegetables,
grain, and agricultural products), which represent 42% of all commodities.

*  High-value commaodities, worth around $5,000 per ton (e.g., edible oils, animal products, consumer
goods), which represent 37% of all commodities.

Competitiveness on the Yangon-Mandalay corridor. The tables and graphs below illustrate how the shipper’s
choice depends on circumstances. On the Yangon-Mandalay corridor, railway and river transport operators are
expected to present similar total costs to the shipper for low-value commodities, railways is expected to have

Table 27: Total Transport Costs for the Shipper for a Low-Value Commodity
between Yangon and Mandalay ($ per ton)

Additional Total Total

Distance Movement Handling Transport Inventory Costs excl. Costs incl.

(km) Costs Costs and Handling Costs Inventory Inventory
Road 710 234 0.5 0.11 239 24.0
Rail 610 14.0 05 35 037 18.0 18.4
River 910 14.6 0.5 35 0.61 18.6 19.2

excl. = excluding, incl = including, km = kilometers.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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Figure 27: Yangon-Mandalay Corridor Figure 28: Yangon-Mandalay Corridor
Transport Costs of Low-Value Transport Costs of Medium-Value
Commodities ($ per ton-km) Commodities ($ per ton-km)
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Note: the figures do not take into account the different distances between cities by road, rail, or river.
Source: ADB estimates based on model developed for the study.

an advantage for medium-value commodities for most trips, and road to have an advantage for high-value
commodities. Trucks always have an advantage for short trips. For trips shorter than Yangon to Mandalay,
road’s advantage becomes clearer as distances shorten, becoming competitive for low-value commodities for
distances of less than 300 km, and for medium value commodities for distances of less than 600 km.

Competitiveness on other corridors. For other corridors, when available, river is expected to be the most
cost-effective transport mode for low- and medium-value commaodities even for short distances, but is
irrelevant for high-value commodities. Rail transport is a second best, becoming competitive for distances
above 150 km for low-value goods, 300 km for medium-value ones, and 650 km for high-value goods.

Table 28: Total Transport Costs for the Shipper for a High-Value Commodity Over a Distance
of 250 kilometers ($ per ton)

Additional
Movement Transport Inventory Total Costs Total Costs
Costs Handling Costs  and Handling Costs excl. Inventory incl. Inventory
Road 12.5 0.5 3.0 13.0 16.0
Rail 5.75 0.5 35 15.5 9.8 252
River 4.00 0.5 35 12.4 8.0 204

excl. = excluding, incl = including.

Note: the data do not take into account the different distances between cities by road, rail, or river. Road fare is assumed
to be 5 cents per kilometer.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the
National Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.
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Figure 29: Transport Costs of Low-Value Figure 30: Transport Costs of High-Value
Commodities in Other Areas ($ per ton-km) Commodities in Other Areas ($ per ton-km)
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Source: ADB estimates based on model developed for the study.

Reconciling with actual modal allocation. If railways and river transport are competitive for long-distance
freight transport, how do we explain their current low market share?¢ On the Yangon-Mandalay corridor,
economic factors seem to only partly explain the actual demand pattern. At the fares offered by Myanma
Railways, rail should be able to capture 55%-60% of the market for trips running the full distance between
Yangon and Mandalay, while its share is only 11%. Also, while Myanma Railways should be mainly competitive
for distances beyond 350-400 km, the average distance of travel is only 335 km. In areas other than the
Yangon-Mandalay corridor, the pure economic factors lead to strongly overestimating the market of rail freight.

To better understand this puzzle, we examine the market share of each mode of transport by type of goods.
Data from the National Transport Development Plan shows that (Table 7 and Figure 13)

* rail and river transport have low modal shares for all product categories, except petroleum products
where coastal water transport dominates;

* rail and river modes move a wide range of products, including a surprisingly high share of consumer
and/or break bulk segments where rail and river transport generally do not have a competitive
advantage; and

Table 29: Market Shares if Mode Choice Are Purely Based on Price and Time Factors

Yangon-Mandalay Corridor Other Areas
Predicted Observed Predicted Observed
Road 81.1% 84.2% 37.0% 89.2%
Rail 15.7% 7.3% 57.7% 3.8%
River 32% 8.5% 5.3% 71%

Source: ADB estimates based on model developed for the study.
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e truck dominates a number of heavy or bulk segments where it should be less competitive than rail
and river transport, such as grains, agricultural products, most minerals and construction materials,
fertilizer, paper, and to a lesser extent, animal food and cement. Only for wood and petroleum
products do railways and river transport capture a significant share of the market, but never as the
majority.

The analysis of Myanma Railways data shows further that (i) rail freight in 2013 was one-third lower than
estimated by the National Transport Development Plan; (i) only 44% of Myanma Railways’ freight by tonnage—
little more than 1 million tons annually—is “commercial,” the majority being “departmental” freight (carried
for government or as self-account), and a significant share constitutes “parcels” (goods packaged in small
volumes carried in wagons attached to passenger trains); and (iii) the average travel distance of commercial
goods is 527 km, which is close to our model’s predictions.

Table 30: Modal Market Share by Commodity

River Railway  Volume (‘000
Commodity Classification %) %) tons/year)
1_Live Animal and Animal Products High Value 100 0 0 580
2_Fish and Aquatic Products High Value 100 0 0 950
3_Vegetable and Fruits Medium Value 100 0 0 2,190
4_Grain and Grain Products Medium Value 97 2 1 12,050
5_Other Agricultural Products Medium Value 95 4 1 5,440
6_Foodstuff, Beverage, and Animal Food Medium Value 82 7 12 7,850
7_Petroleum, Oil, and Gas Medium Value 58 39 4 3,030
8_Coal, Ore, Stone, and Sand Low Value 94 2 4 3,070
9_Cement, Construction Material High Value 84 6 10 9,820
10_Fertilizer (incl. Urea) High Value 99 1 1 5,180
11_Garment, Textiles, and Fabrics High Value 97 3 0 1,240
12_Wood and Wood Products Low Value 62 9 29 2,120
13_Paper and Printed Matter Low Value 93 0 7 550
14_Metal and Metal Products High Value 83 4 13 840
15_Industrial Material, Chemicals High Value 92 1 7 2,590
16_Household Articles, Miscellaneous High Value 91 6 3 8,100
17_Machinery and Parts, Transportation High Value 96 2 1 3,070
Total 89.5 53 5.2 68,660

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.v
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Table 31: Myanma Railways Freight Transport Volumes, FY2013-2014

Distance of Share of ton-km Share of Tons
Travel (km) Million ton-km (%) Million Tons (%)
Goods (commercial) 527 579 70 1.09 44
Department ballast 13 66 8 0.58 23
Parcel 289 149 18 0.51 21
Others 125 35 4 0.28 1
Total 336 829 247

km = kilometer.
Source: ADB estimates based on Myanma Railways. 2014. Performance Indicators for FY1989-FY2013. Naypyitaw.

The difference between actual rail transport volumes and the potential market may be linked both to the
low quality of the services provided by Myanma Railways—e.g., particularly their unreliability—and their
limited availability outside of the Yangon-Mandalay corridor (low frequency of services, services not offered
because Myanma Railways does not have the rolling stock). For further modeling, we constrain the market
potential of rail freight by (i) assuming that one-third of the market can only be served by the road, because
it is composed of too-small-scale shippers, and (ii) capping rail freight availability, i.e., we have to assume
that rail freight is currently able to meet only 30% of its current potential market on the Yangon-Mandalay
corridor and 10% on average in other areas.

Economic distortions. It is important to consider also how modal allocation would look if all prices were
equal to economic costs. Under this ideal case, total transport costs for the economy would be optimized at
their lower level. Differences between economic and perceived user costs because of subsidies or excessive

Figure 31: Freight Economic Costs and User Costs—Yangon-Mandalay,
Low-Value Commodity ($ per ton/km)
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Source: ADB estimates based on model developed for the study.
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competition may lead to distorting the choice of shippers toward less economical modes of transport. Figure 31
presents the economic cost and perceived user costs curves for a low-value commodity on the Yangon to
Mandalay corridor. Rail and river transport underpricing causes them to appear competitive for distances
above 300 km. However, under rail and river’s current low degree of efficiency, trucks appear to be the most
economical mode of transport for any relevant distance on that corridor. That said, neither the underpricing
of rail or river freight leads to significant economic costs to Myanmar. This is because river costs are actually
close to the fares charged by the largest vessels, and because the longer distances by river than by road or
rail limit its relevance to a few origins—destinations. The negative effect of rail freight underpricing is also
counterbalanced by the limited availability of rail freight. These issues should still be considered, particularly in
the case of new investments that would increase the availability of rail freight.

We note that pricing externalities—as analyzed in the separate note on road user charges®—would not affect
the modal split. This is because vehicles fully cover their marginal external costs on national roads, which are
tolled.

5.2 Passenger Transport

Prices and speed. Rail offers the cheapest services on the Yangon-Mandalay corridor, with a train ride between
the two cities in ordinary class being almost half the price of a bus ride. Rail, however, loses to buses on speed:
a bus will take 9 hours to cross the distance, while an express train will take 15 hours. On other corridors, when
available, river is the cheapest option, rates being moderately lower than rail rates. Speed strongly differentiates
between modes: while a bus will run at 40 kilometers per hour (kph) on average, a train will only do 30 kph, and
river vessels only 15 kph. Such differences become very significant on long distances. Cars are the fastest land
mode, running slightly faster than buses. Car users perceive only toll rates and fuel expenses when deciding
which mode to choose, but not vehicle depreciation or maintenance costs. These expenses are shared among
passengers: occupancy rates are 2.9 on the Yangon-Mandalay corridor, and 3.1 on other corridors for small
cars. Average occupancy is six for pickups and sport utility vehicles.

Access and/or egress costs. The main disadvantage of public transport modes against cars is the need to
access the station and wait before boarding. Drawing from the surveys, we consider an average access and

Table 32: Passenger Transport Speed and Rates

Yangon-Mandalay Other Corridors
Price Commercial Speed Price Commercial Speed

(¢/passenger-km) (kph) (¢/passenger-km) (kph)
Car and/or Pickup 2.8 78 34 30-60
Bus 1.6 70 1.8-2.5 30-50
Rail 0.9 40 0.9-15 20-40
River 1.2 15-20 0.7-1.3 10-20
Air 17 650 25 650

h = hour, km = kilometers, kph = kilometer per hour.

Source: ADB estimates based on data from the Japan International Cooperation Agency. 2014. The Survey Program for the National
Transport Development Plan in the Republic of the Union of Myanmar. Naypyitaw.

& ADB.2016. Myanmar Transport Sector Policy Note: How to Improve Road User Charges. Manila.
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egress cost per trip of $2.5 for buses for a total duration of 1.5 hours and a waiting time of 30 minutes, $2 for
trains, $1.5 for river vessels (2 hours total trip time for both), and $7.5 for planes (3 hours).

Time costs. The value that users attach to time typically depends on theirincome and trip purpose. Preference
surveys revealed very high value of times for any category of users, typically in the $8-$10 range per hour.
These values are not in line with income levels, which are typically at $0.50 to $1.50 per hour. Still, revealed
user choices are more compatible with values of time being twice higher than income per hour. While this
may be a sign that the slower modes have also lower quality, we take this as our base assumption for further
analysis. A similar divergence had been noted in the 1991 Comprehensive Transport Study. We, thus, consider
the following four income groups:

*  Low-income. Average value of time of $0.90 per hour, with 33% of users and the bottom half of the
population by having income levels of less than $150 per month.

*  Medium-income. Average value of time of $2.40 per hour, about 53% of users and the next 45% of
the population by having income levels of less than $400 per month.

* High-income. Average value of time of $5.60 per hour, about 12% of users and the next 4% of the
population (income less than $750 per month).

*  Very high-income. Average value of time of $11.0 per hour, about 3% of users and the top earning
1% of the population.

Competitiveness on the Yangon-Mandalay corridor. This framework lets us compare the total perceived
costs for each category of users. We find that for low-income passengers, bus, car, and railways are equivalent
options, and that for medium-income passengers, car and bus are about equivalent. Car is the preferred option
for the high-income group. Air is the preferred transport mode for those with very high-income. Very low-
income users (i.e., with value of time of $0.50 per hour) would choose rail over bus or river transport. River is
not competitive generally on long distances for any category of users.

Car travel is generally the preferred mode of transport for shorter distances, such as less than 400 km for
low-income travelers, 700 km for medium-income travelers, and any distance for high-income travelers. Car
ownership is a constraint to mode choice: surveys reveals that only about 5% of low-income households own
cars, 12% for medium-income ones, 30% for high-income ones, and about 60% for the very-high-income
households. This constraint is partly relieved by a common practice of car sharing among low- and
medium-income groups (e.g., only 25% of low-income car travelers do actually own a car).

Table 33: Total Perceived User Costs per Passenger Category between Yangon and Mandalay

User Fares,  Access Time Costs ($) Perceived User Costs ($)
Distance  Tolls,and and Egress Total Trip
(km) Fuel Costs Costs Time (h) VLI Ml HI  VHI VLI LI Ml HI VHI
Car 640 18 8 4 9 23 48 108 22 26 41 65 125
Bus 640 10 2 1 5 12 31 65 146 18 25 44 78 159
Rail 610 5 2 18 9 19 52 108 242 17 26 59 M5 250
River 910 1 1.5 120 60 125 336 698 1573 73 137 348 710 1,585
Air 550 94 7.5 1 0 1 3 6 1 102 102 103 106 12

Notes: h = hour, km = kilometer, VLI = very low-income (value of time = $0.50/hour), LI = low-income (value of time = $1/hour),
MI = medium-income (value of time = $2.20), HI = high-income (value of time = $5.50/hour), VHI = very high-income (value of
time = $11.00/hour).

Source: ADB estimates based on model developed for the study.
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Figure 32: Yangon-Mandalay Corridor Figure 33: Yangon-Mandalay Corridor
Transport Costs of Low-Income Transport Costs of High-Income
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Source: ADB estimates based on model developed for the study.

Competitiveness on other corridors. On other corridors, users predominantly choose cars, except over long
distances where bus and/or rail (for low-income) and air (for high-income) become choice modes. For very
low-income groups, river is a preferred mode of transport over short distances, and then rail is the preferred
transport mode. For low-income groups, rail and bus present similar value for any distance. For higher-income
people not owning cars, bus is a preferred option because of the better speeds.

Table 34: Total Perceived User Costs per Passenger Category—Other Areas

(250 km distance)
User
Fares, Access
Tolls and Total Time Costs ($)
Distance and Fuel  Egress Trip
(km) Costs Costs  Time(h) VLI LI VHI VLI LI
Car 250 9 6 3 5 14 31 62 T 14 22 39 70
Bus 250 5 2 8 4 20 46 91 1 15 27 53 98
Rail 250 3 2 10 5 9 25 57 M5 10 15 31 63 120
River 250 3 1.5 19 9 177 46 103 207 12 21 49 107 21
Air 250 50 75 4 2 3 9 20 40 59 61 66 77 97

Notes: h = hour, km = kilometer, VLI = very low-income (value of time = $0.50/hour), LI = low-income (value of time = $1/hour),
MI = medium-income (value of time = $2.20), HI = high-income (value of time = $5.50/hour), VHI = very high-income (value of
time = $11.00/hour).

Source: ADB estimates based on model developed for the study.
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Figure 34: Other Areas, Transport Figure 35: Other Areas, Transport Costs
Costs of Low-Income Passengers of High-Income Passengers
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Reconciling with actual modal allocation. The existing passenger transport matrix is very consistent with
the hierarchy of modes described before for each income group. This is with the important caveat that the
revealed values of time are about twice higher than expected from income levels as mentioned above.

To confirm this, we built a simple modal allocation model between modes using a hierarchical logit model,
along the same structure and principles of the model used in the preparation of the National Transport
Development Plan.

Economic distortions. Two important distortions reduce the efficiency of the passenger transport system.
First, car users usually take into account tolls and fuel costs when deciding on which transport mode to use

Table 35: Comparison between Observed and Predicted Modal Shares

Predicted Observed
Passengers Modal Share Passengers Modal Share
(million-year) %) (million-year) %)
Car 24.9 24 26.1 25
Bus 63.8 62 62.1 60
Rail 124 12 12.0 12
River 12 1 1.5 1
Air 0.9 1 15 2
Total 103.2 100 103.2 100

Source: Predicted values are ADB estimates based on model developed for the study. Observed values are from the Japan
International Cooperation Agency. 2014. The Survey Program for the National Transport Development Plan in the Republic of the
Union of Myanmar. Naypyitaw.
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Figure 36: Predicted Passenger Transport Figure 37: Observed Passenger Transport
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Source: ADB estimates based on model developed for the study.

for a trip, but not vehicle depreciation and maintenance costs (a private company may do so). This implies
that more car trips will be made than what should be justified on a cost basis, raising total transport costs.
Second, railway users do not even cover half of their costs, even without taking into account track costs. This
gives a competitive advantage to rail that is not justified by its costs, and in the end raises total transport
costs. As shown in Figure 38, bus transport is less costly—in economic terms—than railway and cars even for
low-income users for any distance above 200 km.

Figure 38: Low-Income Passenger Economic and User Costs, Yangon-Mandalay
($/passenger/kilometer)
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Note: Bus economic and financial costs being very similar, only one cost curve is displayed here.
Source: ADB estimates based on model developed for the study.




6 Outlook and Benefits from Operational
Improvements and Policy Reforms

-~ Key Findings N

Myanmar’s transport costs, at $4.8 billion annually, are low. While passenger mobility seems high, freight
movements are about 3-5 times fewer than in other countries. We estimate that demand will grow strongly in the
coming 15 years, potentially increasing by 300%.

The market share of passenger railways could become marginal if the rail system is not improved. Without
improvement, rail share could be just 2%-4% in the passenger market by 2030. This is because as incomes rise,
people will increasingly prefer faster transport modes and private cars.

We suggest launching a 5-Year Modernization Program of the Transport System. This program would combine
policy reforms, investments in critical infrastructure, and institutional restructuring. Our suggested investment
programs and policy measures are as follows:

*  Measure 1: Allow trucks on Yangon-Mandalay expressway.

*  Measure 2: Improve the Greater Mekong Subregion (GMS) North Road corridor to the PRC.

*  Measure 3: Improve the GMS East-West Road corridor to Thailand.

* Measure 4: Rehabilitate and/or pave with asphalt concrete the next 3,000 kilometers (km) highways with
the highest traffic.

* Measure 5: Widen selectively about 1,000 km of narrow trunk highways.

* Measure 6: Improve the Yangon-Mandalay rail line.

* Measure 7: Rehabilitate selectively secondary rail lines.

* Measure 8: Develop rail freight.

* Measure 9: Improve Ayeyarwaddy riverbed and navigation conditions up to Mandalay.

* Measure 10: Develop river ports with mechanized loading.

* Measure 11: Increase legal axle loading.

* Measure 12: Improve the efficiency of the road user charging system.

* Measure 13: Reduce road accident rate.

This program would cost $6 billion, lower Myanmar’s transport costs by 29%, generate $84 billion in savings
over 15 years, and increase Myanmar’s potential gross domestic product by $40 billion annually by 2030. It
would give rail and river transport solid markets to develop sustainably.

Note: this program does not include rural road and urban transport, which are the object of separate policy notes.

. J

6.1 Analysis Framework

Transport model. We built a simplified multimodal transport model to understand the underlying trends
behind transport modal shares, and identify the likely benefits from priority medium-term policy measures or

48
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types of investments recommended in other parts of this report. This is not a full-blown transport model. It
was developed on a spreadsheet software. The basic elements of the model are the following:

*  Demand matrix. The model relies on a stripped-down version of the transport origin and/or
destination matrix developed for the National Transport Development Plan. It does not attempt
to model further traffic generation and distribution, but concentrates on modal split and transport
costs. Two submodels are developed for the Yangon-Mandalay corridor® and other areas. A very
simplified zoning'® is used for freight on the Yangon-Mandalay corridor. For other areas and for
passengers, the model aggregates demand for six distance ranges (i.e., 150 kilometers [km], 300 km,
500 km, 700 km, 900 km, and 1,100 km). The behavior or users in each of these categories is then
analyzed.

*  Transport costs. The cost curves established in the previous section are used to determine
economic costs and perceived user costs. These include access and egress costs, and values of
time. Road economic costs are determined using HDM-1V, depending on the average roughness
of the highways and vehicles, and fares are based on actual amounts. Four categories of passengers
are considered (low-income, medium-income, high-income and very high-income) and three
categories of commodities (low-value, medium-value, and high-value). All cost and user parameters
are derived by data analysis of the master plan survey data.”

*  Modal split. The model allocates freight volumes to the mode of transport (rail, road, river), which
offers the least total transport cost for each category of distance, considering three categories of
commodities (low-value, medium-value, and high-value) using an all-or-nothing approach.”? On the
Yangon—-Mandalay corridor, actual distances using the main road, rail, or river links for each mode of
transport are used to determine the cheapest available mode between two zones. Since Myanma
Railways policy has been to limit rail freight, the model is artificially constrained to fit the observed
transport volumes. For passengers, the model also allocates traffic in function of total user costs
for each user category—employing the hierarchical logit model described in the previous section
and utilized in the master plan. The modal split is validated by comparing its predictions with the
actual transport modal share by distance on the Yangon-Mandalay corridor and other corridors.
The fit is generally good (i.e., total modal shares are 95% accurate, and the model generally correctly
replicates modal split for each distance range and area).

*  Forecasting. The model can be run for future years. The main parameters are the same as the
National Transport Development Plan—an economic growth rate of 7% annually, a population
growth rate of 1% annually, and elasticity of demand of 1.2 on the Yangon-Mandalay corridor and
of 1.0 in other areas. We note that this leads to a high personal mobility by 2030 of Myanmar’s
population, with about 4.5 long-distance trips per person, close to that of a developed country
(baseline 2 is trips per person in 2013). The model forecasts changes in the distribution of the
population by income group, and in average values of time by group, as the average gross domestic
product (GDP) per capita rises using a fitted log-normal distribution of incomes. Car ownership
is assumed simply to follow the changes in the distribution. Except for total transport volumes
and value of time, no other adjustments are made to the parameters of the model. We do not
model traffic generation—i.e., the impact on overall demand of a reduction in transport costs or

We include for the analysis the central North-South corridor (segments Yangon-Bago-Taungoo-Naypyitaw-Meiktila-Mandalay), and
the western North-South corridor (segments Yangon-Hinthada-Pyay-Magway-Pakokku-Mandalay).

19" This covers Yangon, Pyay, Magway, Bago, Naypyitaw, and Mandalay, which are the main points of origin and/or destination on the
corridor.

This includes (i) cargo owners and cost structure surveys; (ii) roadside traffic counts and passenger car interviews; (i) bus, rail, port, rest
areas, and airport terminal traffic counts and interviews; and (iv) freight terminal and roadside truck driver interviews. All were carried
outin early 2013.

2 A standard hierarchical logit model, as used for the transport master plan, can replicate the current freight modal split in Myanmar but
cannot accurately model it because the importance of nonprice factors becomes excessive.
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rates. We also do not attempt to model changes in the distribution of demand between origins
and destinations but consider it fixed. This is not considered a major problem since this is a
long-distance transport model where origins and destinations are largely imposed.

*  Outputs. The model’s main outputs are modal shares, unit costs, and total transport costs. This data
can be differentiated by corridor (Yangon-Mandalay and other areas), for passenger and/or freight,
and by mode of transport. Because of the uncertainty over values of time, the model produces
estimates of total vehicle operating costs—only considering the long distance trips, and of total
transport costs—including value of time and access and/or egress costs. These are economic costs,
not financial ones (modal allocation relies on perceived costs).

* Testing. Itis possible to input policy options in the model, e.g., changes in road roughness, vehicle
speeds, freight loading speed, river depth and availability, user taxes, axle loading, and waiting times.
These changes modify the user cost curves, affecting perceived costs and modal allocation. The
model predicts the economic benefit of the changes (which may be brought about by investments
or policy reforms) for various years, and by comparing them with the associated costs, gives rough
estimates of the economic viability (we compute benefit-to-cost ratio for a 15-year period using a
12% discount rate).

6.2 Baseline and Outlook without Improvements

Costs of transport in Myanmar in 2013. We estimate that long-distance transport costs for Myanmar are
about $2.5 billion annually in directs costs ($1.1 billion for freight, and $1.3 billion for passengers), which is
4.2% of Myanmar’s GDP. If including time costs at the level people value them and handling and access costs,
the total cost reaches $4.8 billion ($1.2 billion for freight and $3.6 billion for passengers), which is 8.0% of
Myanmar’s GDP (Figure 42).

Myanmar seems particularly to move few goods for an economy of its size: Myanmar’s freight transport
costs are 2.3% of GDP, while transport costs are 5.3% of GDP for the United States, 6.75% of GDP for South
Africa, 9.5% of GDP for Brazil, and 12% of GDP for Indonesia. Freight rates being within the same range as
in these comparator countries, Myanmar’s economy likely moves 2.5-5.0 times less goods per unit of GDP
than what would be expected. This has links with the structure of Myanmar’s economy, e.g., a history of local
self-sufficiency, limited economic exchanges with other countries, low manufacturing base (and construction
effort), and a lack of the type of mining products consuming much long-distance transport, such as coal or ore.

Table 36: Passenger Transport Costs and Modal Shares, 2013

Trunk Corridor Other Corridors Total
All All

Volume Share VOCs Costs Volume Share VOCs Costs Volume Share VOCs
Passenger (million) (%) ) $  (million) (%) ) &) (million) (%) €))

Car 14.3 221 31 534 10.6 27.6 334 645 249 242 645 1,179
Bus 43.8 67.7 3M 1,132 20.0 51.9 201 800 63.8 61.8 511 1,932
Rail 6.0 9.3 31 126 6.3 16.5 55 187 12.4 12.0 86 314
River 0.4 0.7 1 12 0.7 1.9 1 12 1.2 11 2 24
Air 0.1 0.1 6 9 0.8 21 84 19 0.9 0.9 89 129
Total 646 100.0 659 1,812 385 100.0 674 1,765 1032 100.0 1333 3,577

VOC = vehicle operating costs.
Source: ADB estimates based on model developed for the study.
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Table 37: Freight Transport Costs and Modal Shares, 2013

Trunk Corridor Other Corridors
All All

Volume  Share VOCs Costs Volume Share VOCs Costs Volume
Freight (million) (%) €)) &)  (million) (%) ® $)  (million)

Truck 42.9 92.6 520 541 19.8 88.9 505 538 62.7 914 1,025 1,079
Rail 1.7 3.6 39 47 13 5.8 25 36 29 43 64 83
River 1.8 3.8 28 37 1.2 53 5 13 29 43 33 50
Total 46.3 100.0 587 625 222 100.0 535 587 68.6 100.0 1122 1,213

VOC = Vehicle operating costs.

Source: ADB estimates based on model developed for the study.

Figure 39: Myanmar’s Long-Distance Transport Costs ($ million)
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Source: ADB estimates based on model developed for the study.

Outlook with no operational improvements or policy reforms. The model forecasts a sustained increase in
freightand passenger transport volumes at an average rate of 7.9% (8.4% on the Yangon-Mandalay corridor,and
7% on other corridors (Table 38 and Table 39). By 2030, Myanmar’s transport system would move 376 million
long-distance passengers and 270 million tons. There is a possibility for freight transport to increase faster, if
Myanmar’s economy changes its structure.

For passengers, this increase would mainly benefit the road and air modes, which will become more
attractive as users’ incomes and values of time rise (Figure 40 and Figure 41). By 2030, car travel would
account for 42% of all trips (11.5% annual growth rate) and bus would take a 45% modal share (6% annual
growth rate). Air transport would develop quickly (22% annual growth rate). This would be particularly
outside of the Yangon-Mandalay corridor where it would then account for 20% of all long-distance trips,
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Table 38: Long-Distance Transport Volumes (million passengers/year)

2013 2015 2020 2025 2030
Yangon-Mandalay corridor 64.6 76.0 13.7 170.2 2547
Other areas 385 441 61.8 86.7 121.7
Total 103.2 120.1 175.5 256.9 376.4

Source: ADB estimates based on model developed for the study.

Table 39: Long-Distance Transport Volumes (million tons/year)

2013 2015 2020 2025 2030
Yangon-Mandalay corridor 46.3 544 81.5 122.0 182.6
Other areas 22.2 26.1 39.1 58.6 87.7
Total 68.6 80.6 120.6 180.5 270.2

Source: ADB estimates based on model developed for the study.

Figure 40: Passenger Transport Volumes Figure 41: Passenger Transport Production
(million passengers/year) (million passenger-km/ year)
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Source: ADB estimates based on model developed for the study.

where the speed advantage over road or rail is the clearer. Passenger rail would suffer a long decline. Traffic
volumes would increase at 0.8% annually, but average distances would fall, so that the total passenger-km
by railway would drop by 25% by 2030. Rail transport’s market share would collapse to 4% (by volume,
2% by passenger-km).
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6.3 Operational Improvements and Policy Reforms

The poor condition of the infrastructure, the limited quality of the services offered, and the high economic
costs of river or rail transport need not continue. A number of well-directed investments and policy reforms
could improve the efficiency of Myanmar’s transport system and reduce its costs. The National Transport
Development Plan provides a careful analysis of the investments needed to upgrade Myanmar’s transport
infrastructure. It considers a program of investment of more than $20 billion to be implemented in the next
15 years. In this section, we analyze which policy measures and investment programs should be given the
highest immediate attention. Our approach is complementary to that of the National Transport Development
Plan. Since resources needed to implement the National Transport Development Plan will not be available
immediately, we focus on what could be done in the short to medium term, i.e., the 5 years before 2020.
We consider the task of rehabilitating the transport infrastructure, and the policy reforms associated with
sector modernization, both of which are only partly covered by the National Transport Development Plan.
Finally, we look from an economic perspective, seeking ways to reduce Myanmar’s transport costs. The list of
operational improvements and measures considered in the next paragraphs is thus not exhaustive, but likely
sufficient to form the backbone of a medium-term program to modernize Myanmar’s transport sector, under
the longer-term program of the National Transport Development Plan.

Road infrastructure. Transport by truck, bus, or car already enjoys a strong competitive advantage over other
modes of transport, and comes at prices that are comparable or lower than in many developing countries. It
is remarkable that this can happen in a situation where the road infrastructure is in overall poor condition.
This implies that there is still scope for reducing transport costs. For freight, most improvements will come
from improving the condition of the rolling surface, which has a direct link with trucks’ operational costs,
and disproportionately so for the largest trucks. For passengers, most improvements will come from raising
travel speeds, and to a limited extent, from reducing operational costs. Road passenger benefits are less than
freight ones because of the underpricing of car travel. At the current taxation levels, any improvement in road
condition will lead to an increase in car travel over bus or other transport modes, even though total car user
costs are higher than bus or rail ones.

*  Measure 1: Allow trucks on Yangon-Mandalay expressway. The current ban of trucks on the
expressway is costly to Myanmar’s economy because the parallel highway that trucks have to use
is longer by 10% and is rougher (a highway roughness of 4.8, based on the International Roughness
Index, against a 3.0 roughness on the expressway). We estimate that simply allowing the trucks
on the expressway would reduce freight transport costs on the corridor by 20%. This alone would
generate $110 million each year in savings. This measure could be done jointly with an asphalt
overlay of the expressway, which would likely reduce roughness to a range of 2.0 and marginally
increase car and bus speeds, bringing an additional benefit of about $80 million.” Local traffic would
also benefit, and as traffic rises, benefits would rise too. The total benefit over the next 15 years is
estimated to be $8.5 billion. Taking an estimated cost range of $200 million for the overlay of the
640 km expressway, the benefit-to-cost ratio would reach 14.8, an extremely high level of economic
viability by any standard.

*  Measure 2: Improve the Greater Mekong Subregion north road corridor to the People’s Republic
of China (PRC). Myanmar’s international connections are of very poor quality. In particular,

B Expressway widening appears premature before 2025. In 2013, the total daily traffic of the expressway and highway were 1,366 cars,
743 buses, and 3,041 trucks. This is about 10,000 passenger car units, against an expressway capacity of 40,000 passenger car units.
Assuming that traffic grows at a lasting 10% growth rate and that all traffic uses the expressway, expressway capacity would only be
reached in 2028.
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Myanmar’s section of the Greater Mekong Subregion (GMS) Northern Corridor between Mandalay
and Muse would require improvement. The National Transport Development Plan states that the
link carries 17% of all freight moved over land in Myanmar, and 70%-90% of all Myanmar’s official
border trade. The 2014 road condition surveys carried out under an ADB technical assistance™
have shown that the average roughness, based on the International Roughness Index, of the road
connecting Lashio and Muse is above 10, reaching 15 near the border with the PRC. This is a very
high number for a paved road, constraining vehicle speeds at about 20 kilometers per hour (kph).
The road has only two lanes, is narrow with tight curves, and with steep climbs in some sections.
Average daily traffic is above 2,000 vehicles (one-third of which are trucks, according to toll gate
data) so that the road is close to capacity. The costs of improving the road are placed at $475 million
by the National Transport Development Plan. We estimate that it would generate benefits in the
range of $225 annually, reaching $7.7 billion over 15 years for a benefit-to-cost ratio of 5.9, also

a sign of a very high viability. ADB has already been financing the construction of an expressway
between Kunming and Ruili on the PRC side.

*  Measure 3: Improve the GMS East-West road corridor to Thailand. This corridor provides the
shortest land route between Yangon and Thailand. The corridor includes the main border crossing
with Thailand, carrying 10%-30% of Myanmar’s official border trade, a level likely well below
potential given the complementarity of the two economies. The section between Kawkareik and
Myawaddy is only one lane and is in very poor condition, so that circulation is alternated. This
section is being improved by Thailand, involving the construction of a new alignment. The section
between Eindu and Kawkareik has two lanes but needs full reconstruction, and its improvement is
being prepared by ADB. Altogether, the improvement of the corridor between Eindu and Myawaddy
could bring benefits in the order of $50 million annually, reaching $1.7 billion over 15 years, for a
benefit-to-cost ratio of 2.8.

*  Measure 4: Rehabilitate and/or pave with asphalt concrete the next 3,000 km highways with
the highest traffic. The average condition of the roads on the rest of the trunk road network is
poor with an average roughness of 7. This is because the running surfaces are made with hand-laid
penetration macadam. This type of surfacing requires little equipment to use, but is always relatively
rough and deteriorates quickly. Asphalt concrete surfacing, used in most countries for trunk roads,
would provide more lasting and better running surfaces. A large share of Myanmar’s pavements
is also structurally weak and needs rehabilitation. ADB has assisted the Department of Highways
in preparing a complete asset management strategy. The findings of the study show that another
4,000 km of trunk highways with traffic close or above 1,000 vehicles in its average annual daily
traffic would deserve rehabilitation and asphalt surfacing in the next 5 years. The cost would be
about $1.2 billion over 5 years and benefits would be $500 million annually, reaching $30 billion over
15 years, for a benefit-to-cost ratio of 12.6. Combining measures 3, 4, and 5 would lower road freight
costs by 22% (outside of the Yangon-Mandalay corridor), and car and/or bus costs by 16% (only
considering vehicle costs) to 18%-20% (including also travel time costs).

*  Measure 5: Widen 1,000 km highways that have exceeded capacity. We tested the effects of a
systematic widening of trunk roads, but results showed only a very marginal economic benefit, if
any, because traffic remains moderate on most roads. Such improvements could be considered on a
case-by-case basis (e.g., in mountainous areas), but a systematic program is unlikely to be required
on economic grounds in the short to medium term. A detailed analysis™ evidences a need to widen
about 280 km of narrow 12-feet highways and 750 km 18-feet highways (in addition to the corridor
needs identified above). This would cost about $530 million, with a benefit-to-cost ratio of 1.8.

* ADB. 2013. Technical Assistance for Developing the Asset Management Program for Myanmar Roads. Manila.
5 ADB. 2015. Myanmar: Transport Sector Policy Note. Trunk Roads. Manila.
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Railway infrastructure and services. Transport by railways is constrained by Myanma Railways’ de facto
strategic positioning on the transport of low-income passengers at a low level of quality, with low fares and high
public subsidies. Improving the competitiveness of passenger railways requires raising traffic speeds closer or
above that of competition (bus and/or road), while reducing operational costs. As discussed in the sections on
costs and competitiveness, freight is an area where rail could catch a significant share of the market—but also
after investments to reduce operational costs.

*  Measure 6: Improve the Yangon-Mandalay rail line. The Yangon-Mandalay line carries half of
Myanma Railways’ long-distance passengers and most of its freight. It is the backbone of Myanmar’s
rail network. The size and the distance between the cities it serves (Bago, Mandalay, Naypyitaw,
and Yangon) make this corridor ideal for rail transport. With assistance from the Japan International
Cooperation Agency, the government is rehabilitating and improving this dual track rail line, at a
cost estimated to be $1.75 billion. Planning documents contemplate a commercial speed of 85 kph
(60 miles/hour). The railway could catch up to half of the market, if the fares are not increased
(85 million passengers by 2025), and one-third of the market (50 million passengers by 2025) if
they increase moderately. Benefits would be in the range of $450 million annually. At this speed,
capturing 50% of the passenger market (85 million passengers by 2025) may become possible if
fares are not increased. The benefit-to-cost ratio would be high for an investment of this scale,
at 2.9. Our model shows that operational speeds are key to the viability of the investment. A
moderately lower commercial speed of 65 kph (also quoted in some documents) would prevent
the railway from overtaking cars and buses. The market share would be smaller and the investment
would then be just marginally economically viable.

*  Measure 7: Selectively rehabilitate secondary rail lines. About 1,500 km of secondary rail
lines carry more than 1 million passengers annually (e.g., Yangon-Pyay, Naypyitaw-Chauk,
Bago-Mawlamyine, and Mandalay-Miytkina). We considered the impact of their rehabilitation,
assuming that traffic speeds could be raised on average to 50 kph for passenger trains. The overall
benefit of such improvements is estimated to be in the range of $150 million, but it would decrease
over time, as road travel becomes an increasingly preferred option due to higher speeds. Because
of this effect, the benefit-to-cost ratio is only 0.8, assuming a cost per km of $500,000. This level
is just below our viability threshold. While some secondary lines could deserve rehabilitation, a
case-by-case approach is needed to ensure economic viability.

*  Measure 8: Develop rail freight. Rail freight has been constrained by current operational practices
favoring passenger transport, lack of investments in rolling stock, and manual loading. We simulate
the impact of a new policy to develop rail freight, by removing the model’s constraints on freight and
reducing its operational costs through use of mechanical loading, shorter turnover, and new rolling
stock. We estimate that rail freight could capture a share of the market comprised between 7% and
15%, putting its potential market by 2025 between 12.5 and 27 million tons of commercial freight—a
scale jump from the 2013 levels (1 million ton). This improvement would only moderately reduce
Myanmar’s transport costs by $40 million annually, a total benefit of $2.3 billion over 15 years.
However, costs would likely be small. Assuming that initial investments in rolling stock and facilities
would reach $100 million, the benefit-to-cost ratio of this measure would be 8.2, showing robust
viability.

Altogether, these measures reduce the costs of passenger rail by 37%, and of freight by 40%.
River infrastructure and services. River transport in Myanmar has low cost, but is not as inexpensive as

observed in other countries, where it is by far the cheapest transport mode. Several factors strongly constrain
river transport efficiency. Navigation conditions restrict the use of most vessels, except the smaller ones,
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to about 70% of the year on the segment between Yangon and Mandalay, and the lack of a defined channel
limit operational speeds. The absence of port facilities (i.e., only beach landing with planks) makes loading and
unloading operations very slow, and creates long waiting times in port. These two factors lead to a low vessel
utilization, and prevent the use of large vessels (which are more strongly penalized). Large reductions in costs
seem therefore possible, but the small size of the potential market limits the scale of investments that would
be economically viable.

*  Measure 9: Improve Ayeyarwaddy riverbed and navigation conditions up to Mandalay. With
the assistance of the World Bank, Myanmar has started a program of moderate improvements of
the Ayeyarwaddy navigation channel, to bring its minimum depth to about 2 meters on the section
between Bagan and Mandalay, and introduce modern navigation facilities on the entire segment
between Yangon and Mandalay. Our model estimates that this program would raise the increase the
share of the year the river can be navigated from 70%-75% to 92%-100% depending on the vessel
class. Better navigation marks would raise speeds (we consider an average speed of 18 kph instead of
5 kph based on navigation speeds on the Rhine for bulk vessels), and in the long term, enable longer
navigation hours (we consider an increase from 12 hours to 18 hours a day). Altogether, the annual
benefit would reach $80 million annually, and $3.1 billion over 15 years. We assume that the initial
costs for such small improvements would only be in the range of $100 million, implying that the
benefit-to-cost ratio would reach 11.

*  Measure 10: Develop river ports with mechanized loading. Mechanized loading in river ports
would reduce loading and unloading times by 40%, and reduce waiting times. This would have a
major effect on utilization rates, enabling the use of larger vessels or barges, of 500-1,000 tons.
Because most river landing areas are only beaches, this could be implemented only in a few ports
(Yangon, Mandalay, and maybe Pyay, Magway, Pakokku, and Monywa). The annual benefit would be
in the range of $20 million annually, and $700 million over 15 years. Assuming a cost of $100 million
for this program, the benefit-to-cost ratio would reach 2.5.

Altogether, this set of investments slash river transport costs by almost a factor three (-64%). With such a
drastic reduction in costs, river transport could capture up to 18% of the freight market, moving about 30 million
tons annually on the Ayeyarwaddy by 2025.

Policy measures. Changes in the sector’s policies and regulations can also lead to lesser transport costs, by
affecting utilization rates, orienting demand through taxes, or reducing externalities through regulations.

*  Measure 11: Increase legal axle loading. The allowed maximum axle load is 10 tons, which is low
in comparison with developed countries. A recent study in India showed that a legal axle load of
11-13 tons was optimal in reducing user costs at the price of a modest increase in road agency
maintenance costs.'® We simulate the impact of an increase by 15% of the legal axle load, specifically
benefiting large trucks, bringing Myanmar’s standards in line with European ones (11.5 tons per
axle). This alone would reduce Myanmar’s road freight transport costs by 13% for an annual
benefit of $75 million, reaching $2.75 billion over 15 years. Higher loading would require stronger
pavements. An increase by 15% of the standard axle load would raise the total loading damage from
trucks by 75%. However, a moderate increase in pavement thickness (during improvements and
rehabilitation) would be sufficient to address the increased stress. We estimate that this would raise
pavement rehabilitation costs by 10% and new road investment and reconstruction by only 5%.

16 World Bank. 2005. India Road Transport Service Efficiency Study. Washington, DC.
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Considering merely the road investments described in the earlier section, the total cost comes only
to $260 million, for a benefit-to-cost ratio of 3.8.

Measure 12: Improve the efficiency of the road user charging system. A separate note on the
road user charging system argues for an increase in road tolls on vehicles, particularly cars, and to

a lesser extent, buses, and introducing a fuel tax at a rate of 10 cents per liter and an axle loading
tax.” The effect of these measures on the transport matrix is moderate but positive (it reduces by
car demand 5%-10% and shifts it to bus and railways, and it increases the share of heavy trucks in
road transport). The model estimates benefits to be $70 million annually, reaching $3.1 billion over
15 years, not including positive impacts on reduced transport externalities.

Measure 13: Reduce road accident rate. This last measure is not a product of the model, but we
thought it was meaningful to include it so that its benefits could be weighed in parallel to that of
other policy measures. Myanmar’s road accident rate is very high, and total road safety costs to

the economy were estimated to be $800 million annually in 2013 (see note on road user charging
system).”® A 20% reduction in road accident rate would bring an annual benefit of $160 million. This
benefit would rise faster than demand because the value of life is typically assumed to rise in line
with GDP per capita. Altogether, the benefit over 15 years of a set of policy, regulatory measures, or
investments reducing accident rates in such proportion is $5.7 billion. More importantly, such policy
would save 40,000 lives over 15 years.

Cost reduction. Altogether, the operational improvements and policy measures described above reduce
Myanmar’s total transport costs by 29%. Annual benefits would be about $1.9 billion annually, reaching
$5 billion by 2025. Freight transport costs are reduced by 36%, and passenger transport costs are reduced by
20%. The benefits associated with these reductions are $84 billion over 15 years ($30 billion when discounted
at a12% rate). Table 40 and shows the relative benefits of each measure on Myanmar’s transport costs.

Table 40: Reducing Myanmar’s Transport Costs: Benefits of Selected Measures ($ million)

Economic Benefits

Total
Annual Annual 2015- NPV (at NPV /

2013 2025 2030 12%) Cost
Allow trucks on the expressway 200 190 620 8,540 2,960 14.8
Improve the Northern corridor to the PRC 480 225 550 7,700 2,830 5.9
Improve the East-West corridor to Thailand 230 50 120 1,700 650 2.8
Rehabilitate to AC 3,000 km highways 1,200 510 2,200 30,200 9,960 83
Widen 1,000 km of narrow highways 520 100 230 2,400 940 1.8
Total 2,630 770 2,570 50,600 17,340 6.6
Railway Investments
Improve Yangon-Mandalay railway line 1,800 440 960 13,700 5,220 29
Rehabilitate 2,000 km secondary rail lines 1,000 140 100 1,800 800 0.8
Develop rail freight 100 60 160 2,300 820 8.2
Total Railway 2,900 640 1,230 17,780 6,840 23

continued on next page

7 ADB. 2015. Myanmar: Transport Sector Policy Note. Review of Road User Charges. Manila.
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Table 40: continued

Economic Benefits
Total

Annual Annual 2015- NPV NPV /
Cost 2013 2025 2030 (at12%) Cost

River Investments

Improve Ayeyarwaddy riverbed to 2 m 100 80 220 3,100 1,00 1.0
Improve river ports 100 20 50 700 250 25
Total River 200 100 270 3,800 1,350 6.8
Policy Reforms

Increase by 15% the legal axle load 260 70 200 2,800 1,000 3.8
Improve the user charging system 120 230 3,300 1,250

Reduce by 20% road accident rate 100 160 410 5,700 2,070 20.7
Total Policy Changes 260 350 830 11,700 4,320

Total Program 6,080 1,860 4,900 83,900 29,850 4.9

AC = asphalt concrete, PRC = People’s Republic of China, km = kilometer, m = meter, NPV = net present value.
Source: ADB estimates based on model developed for the study.

Figure 42: Reducing Myanmar’s Long-Distance Transport Costs ($ million)
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Impacts on economic growth. We estimate that this program alone would raise Myanmar’s GDP growth
potential by 0.6% annually (i.e., from 7% to 7.6%) and its GDP in 2030 by $40 billion annually (a 13% increase
over a baseline scenario). This estimate is based on the assumption that transport cost reductions are
reinvested in Myanmar’s economy at a 12% rate of return. It is very consistent in magnitude with the macro
estimates presented in the ADB country diagnostic study of Myanmar.”

Modal shares. These measures would strongly raise the modal share of rail and river transport. By 2025, rail’s
share could reach 34% in passenger transport and 7% in freight transport. River’s share would keep shrinking
for passenger transport to 0.3%, but would rise for freight transport to 18%.

Table 41: Potential Passenger Transport Costs and Modal Shares, 2025

Trunk Corridor Other Corridors Total
All All

Volume Share VOCs Costs Volume Share VOCs Costs Volume Share VOCs
Passenger  (million) (%) ) $  (million) (%) €)) &)  (milion) (%) €))

Car 547 32 1,204 2763 354 41 810 2,282 90.13 35 2,014 5,045
Bus 52.6 31 348 2,055 19.2 22 137 857 7178 28 485 2912
Rail 60.4 35 230 1,975 273 31 141 1158 87.70 34 371 37133
River 0.7 0 1 35 0.1 0 0 2 0.79 0] 1 37
Air 1.8 1 135 235 47 5 484 790 6.52 3 619 1,024
Total 170.2 100 1,919 7,063 86.7 100 1,571 5089 256.92 100 3,490 12,152

VOC = vehicle operating costs.
Source: ADB estimates based on model developed for the study.

Table 42: Potential Freight Transport Costs and Modal Shares, 2025

Trunk Corridor Other Corridors Total
All All All

Volume  Share VOCs Costs Volume Share VOCs Costs Volume Share VOCs Costs
Freight ~ (million) (%) €) $  (milion) (%) ©)) $  (milion) (%) ) )

Truck 86.9 71 659 695 48.27 82 816 885 13522 75 1,475 1579
Rail 5.2 4 69 90 718 12 81 127 12.39 7 151 217
River 29.8 24 125 240 31 5 5 22 3293 18 131 262
Total 122.0 100 854 1,025 58.56 100 903 1,034 180.54 100 1,757 2,059

VOC = vehicle operating costs.
Source: ADB estimates based on model developed for the study.

19 ADB. 2014. Myanmar. Unlocking the Potential. Country Diagnostic Study. Manila.
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Figure 43: Yangon-Mandalay Passenger Figure 44: Yangon-Mandalay Freight
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Part of these results is sensitive to assumptions. Particularly, rail’s passenger share is sensitive to speed and to
pricing. This is because the rail services after improvements are very comparable with bus services so that a
moderate speed advantage (such as 10 kph) and change in pricing policy could lead to large changes in modal
shares. Also, rail and river freight have the potential to strongly compete for the low- and medium-value freight
market on the Yangon-Mandalay corridor. In particular, the benefits of developing rail freight are reduced (but
remain positive) if the government develops river freight in parallel.

Myanma Railways fares. The model also lets us analyze the scope for Myanma Railways to increase fares to
align with costs. For freight, because the current market share seems below potential, there should be scope
for increasing fares (while river transport competition remains moderate), as long as quality and reliability are
ensured. For passenger transport, the elasticity of passenger traffic volumes to a fare increase in the current
situation is estimated to be -1.02. This means that an increase in fares by 10% would lead to a reduction in
passenger traffic by 10.2%, so that revenues would decrease (profitability may still rise). After improvements
of the rail lines, the model calculates an elasticity of -0.50. By then, an increase in fares by 10% would lead to
a reduction in traffic by only 5%, so that revenues would rise by 5%.




Myanmar Transport Sector Policy Note
How to Reduce Transport Costs

Better transport is essential to Myanmar’s development. After decades of underinvestment, Myanmar’s
transport infrastructure lags behind other regional countries. Sixty percent of trunk highways and most of
the railways need maintenance or rehabilitation. River infrastructure does not exist, while 20 million people
lack basic road access. Can the transport sector deliver upon the master plan’s objectives¢ What is needed
to improve the quality of the infrastructure and services for the industry? How can basic transport services
be provided to all?2 How can Myanmar reduce the economic and social cost of transport? This report is an
attempt to answer these questions.
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