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Foreword

Vietnam’s economic achievements of the past 25 years are impressive. Market-
based reforms that were initiated in 1986 and continue to be perfected to this 
day pave the way for rapid and sustained economic growth. At the same time, 
pro-poor social policies address access to basic services and economic resources 
such as land combined with strong growth to dramatically reduce the incidence 
of poverty, from 58 percent in the early 1990s to approximately 10 percent 
today. By 2012, Vietnam had transitioned from being a low-income nation to 
attaining lower middle-income status.

This is a remarkable success story of development. Yet much remains to be 
done to continue building on the achievements of the past two and a half 
decades. In particular, Vietnam faces the challenge of further promoting eco-
nomic growth, while also reducing the carbon intensity of its economy.

With a vast coast line, two large river deltas, and an economic structure led in 
part by weather-dependent sectors such as rice and coffee cultivation and aqua-
culture, Vietnam is among the countries most exposed to the impacts of climate 
change. Finding ways to support low-carbon growth strategies should be seen as 
a critical component of any long-term plan toward building Vietnam’s future 
development trajectory.

The need to drive long-term, sustained growth continues to be imperative as 
well. In the wake of the economic crisis of 2008–09 and the protracted period of 
stagnant growth in Western Europe—a key Vietnam export market—domestic 
growth has slowed while the global competition to attract foreign direct invest-
ment has intensified. Many of those who have been lifted out of poverty remain 
close to the poverty line and under risk of falling back into poverty if past growth 
is not sustained. Increasing competitiveness and lowering the cost of doing busi-
ness are two ways in which Vietnam can generate new sources of future growth.

This report argues that promoting inland waterway transportation and coastal 
shipping offers Vietnam a path of lower-carbon growth. Waterborne transport 
captures a significant share of the freight tonnage moved daily in Vietnam. Yet 
many waterways remain constrained in depth and width, their banks unpro-
tected and their maintenance underfunded. The vessels used on these waterways 
remain small by international standards, reducing fuel efficiency per ton trans-
ported and limiting the environmental advantages of such equipment. Multimodal 
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connections linked to the waterways could also be improved, which can reduce 
transportation and logistics costs.

Another contribution of the report is that it explicitly takes into account local 
pollutant and greenhouse gas emissions when economically assessing infrastruc-
ture and policy-based interventions in the inland waterway sector. This type of 
analysis will likely increasingly become the norm in the appraisal of transporta-
tion projects around the world, and not least in developing countries, in much 
the same way as it is already happening in the energy sector.

I hope the report can help inform the wider stakeholder community about the 
remarkable contributions of the inland waterway transport sector to Vietnam’s 
economic development. Most important, I hope it can stimulate policy discus-
sions that may lead to sound investments in the type of economically and envi-
ronmentally robust solutions for transport and logistics that can be found in 
Vietnam’s rivers, deltas, and coast lines.

John A. Roome
Director 

Sustainable Development
East Asia and the Pacific

World Bank
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SOWATCO Southern Inland Waterway Transport Corporation

SP stated preference

TBBV Temporary Policy Regulation on Subsidies for (Private) Inland 
Waterway Links

TEU 20-foot equivalent unit

ton-km ton-kilometer

VICT Vietnam International Container Terminal

Vinalines  Vietnam National Shipping Lines

Vinamarine Vietnam Maritime Administration

Vinashin Vietnam Shipbuilding Industry Group

Vinawaco Vietnam Waterway Construction Corporation

VITRANSS  Comprehensive Study on the Sustainable Development of the 
Transport System in Vietnam

VIWA Vietnam Inland Waterway Administration

VND Vietnamese dong

WMF Waterway Maintenance Fund
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Overview

Inland waterway transport (IWT) and coastal shipping are essential to the every-
day functioning of the Vietnamese economy, which is endowed with two large 
river deltas and more than 3,000 kilometers of coastline. Yet over the past 
15 years the economics and environmental sustainability of these vital modes 
have been undermined by insufficient investments in expanding, improving, and 
preserving the country’s waterborne transport networks and key nodes such as 
river and ocean ports—despite sustained levels of rapid economic growth. This 
has resulted in reduced waterborne freight transport efficiency (e.g., higher trans-
port costs and elevated congestion levels); has weakened incentives for transport 
carriers to invest in larger-scale, less-polluting vessels; and has likely increased 
national logistics costs. Furthermore, in the selected markets where modal shift 
from roads to the waterways may be economically and operationally viable, the 
case for such a shift has been equally undermined.

Given Vietnam’s increasing integration into the global economy on the one 
hand and exposure to climate change risks—such as rising sea levels and unpre-
dictable weather patterns—on the other, a more efficient, sustainable use of IWT 
and coastal shipping for freight transport may be an effective, economically fea-
sible way to both increase competitiveness and curb emissions of pollutants and 
greenhouse gases.

This report presents the results of qualitative and quantitative assessments 
designed to test the above premise. Specifically, the report (a) identifies institu-
tional, regulatory, and infrastructure bottlenecks that reduce inland and coastal 
waterway transport efficiency; (b) analyzes the bottlenecks’ root causes; and 
(c) evaluates and proposes policy- and infrastructure-based interventions to 
address them. The conclusions stemming from the report aim to support the 
Government of Vietnam (GoV) in its stated goal of promoting economic 
growth, expanding opportunity, and increasing competitiveness while bolstering 
 environmental sustainability.

The report finds that improving the efficiency and attractiveness of IWT and 
coastal shipping requires a multipronged approach based on targeted interven-
tions to (a) upgrade and provide sustainable, predictable maintenance to key 
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corridors and nodes of the core waterway network; (b) facilitate multimodal 
transportation and value-added logistics services (e.g., handling and storage); 
(c) attain a broader awareness among shippers—particularly small and medium 
enterprises—of modal choice tradeoffs; and (d) introduce mechanisms to pro-
mote fleet modernization.

To determine which specific interventions should be pursued, the report 
 proposes nine potential public sector measures, listed (in no particular order) in 
table O.1. Based on a modal split model that utilizes a unique origin-destination 
dataset of interprovincial freight flows by mode, the report estimates the long-
term economic impacts of each measure, including impacts on transport cost 
savings, emission reductions, and transport safety improvements. The modal split 
model allowed for estimates to be made on the likely changes in modal shares 
(e.g., between the roads sector and the waterways) and emission volumes that 
would result from the implementation of the proposed measures.

Subsequently, a standard discounted cost-benefit analysis methodology was 
utilized to estimate the economic rate of return to investing in each intervention,1 

table o.1 proposed interventions to enhance iWt and coastal shipping performance

No. Intervention name Intervention summary
Implementation 

time frame Estimated costs ($)

1 Upgrade waterway Corridor 1 
of the Red River Delta 

Raises Corridor 1 (Quang Ninh–Haiphong–
Pha Lai–Hanoi–Viet Tri) from waterway 
Class II to Class I 

2016–20 150 million – 
250 million

2 Upgrade waterway Corridor 2 
of the Red River Delta 

Raises Corridor 2 (Haiphong–Ninh Binh) 
from waterway Class III to Class II

2014–16 150 million – 
300 million

3 Upgrade waterway Corridor 3 
of the Red River Delta

Raises Corridor 3 (Hanoi–Day/Lach Giang) 
from waterway Class III to Class II 

2013–15 100 million – 
200 million

4 Enable extended gateway 
facility in the Red River 
Delta to serve the Hanoi 
market

Development of an inland waterway and 
cargo-handling facility near Hanoi to 
serve (mostly import/export) container 
flows between Haiphong and Hanoi 

2014 10 million

5 Upgrade Waterway Corridor 1 
of the Mekong Delta 

Raises Corridor 1 (HCMC–Ben Tre–My 
Tho–Vinh Long) from waterway Class III 
to Class II

2013–16 150 million – 
250 million

6 Upgrade a coastal shipping 
container terminal in 
Northern Vietnam

Modernization of a container terminal 
in Haiphong dedicated to domestic 
container shipping services

2014–15 40 million

7 Introduce user charges to fund 
waterway maintenance

Imposition of user charges on IWT 
vessel operators to cover the existing 
waterway maintenance financing gap

2014–ongoing 0.0003 (VND 6) 
per ton-km

8 Promote engine and fleet 
modernization in IWT

Provision of public subsidies (with 
private sector matching) for engine 
improvement

2014a 20 million

9 Showcase IWT as an enabler 
of efficient logistics

Promotion campaign on the use of inland 
water transport and demonstration 
projects to illustrate its attractiveness

2014–23a 30 million

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
a. Or until funds are fully disbursed.
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by comparing estimated investment costs with the expected benefit streams over 
time. Those interventions with an economic return in excess of Vietnam’s eco-
nomic cost of capital—set at roughly 10 percent—would be deemed economi-
cally viable and therefore desirable for the GoV to pursue. The results of this 
analysis are summarized in tables O.2 and O.3.

The following key conclusions emerge from the above findings:

•	 Investments in the waterways can deliver attractive economic returns, but 
these are heavily dependent on the expected intensity of future traffic.

•	 Among all main inland waterway corridors in Vietnam’s two river delta 
 networks, the upgrading of Corridor 1 of the Mekong Delta (Intervention 5)—
including the 29-kilometer Cho Gao Canal, the most pressing bottleneck in 
the Mekong Delta network for flows to and from Ho Chi Minh City 
(HCMC)—yields the most attractive economic returns to infrastructure 
improvements and should be seen as a development priority. The upgrading of 
Corridor 1 of the Red River Delta (Intervention 1) is also economically viable, 
albeit yielding slightly lower economic returns than its Mekong Delta 
counterpart.

•	 Even though upgrading Corridor 2 of the Red River Delta (Intervention 2) 
may appear economically unattractive at a 6 percent economic internal rate of 
return, it may still be desirable for Vietnam to pursue this investment once 

table o.2 cost-Benefit Analysis (cBA) results for the proposed interventions

No. Intervention name
Implementation 

time frame
Financial cost 

($ million)
Net present value 
at 10% ($ million) eIRR (%) B/C ratio

1 Upgrade waterway corridor 1 
of the red river Delta 2016–20 200 0.6 10 1.0

2 Upgrade waterway Corridor 2 of 
the Red River Delta 2014–16 225 −83 6 0.5

3 Upgrade waterway Corridor 3 of 
the Red River Delta 2013–15 150 −102 2 0.2

4 Introduce an extended gateway 
facility in the Red River Delta 
to serve the Hanoi market 2014 10 −2.3 8 0.7

5 Upgrade waterway corridor 1 
of the mekong Delta 2013–16 200 209 16 2.3

6 Upgrade a coastal shipping 
container terminal in 
northern vietnam 2014 40 22.7 13 1.7

7 introduce user charges 
to fund waterway 
maintenance From 2014 — 32 — —

8 promote engine and fleet 
modernization in iWt From 2014 20 0.6 10 1.0

Source: Ecorys/World Bank analysis.
Note: B/C = benefit/cost; eIRR = economic internal rate of return; — = not available. Economically viable interventions shown in boldface.
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other criteria are taken into consideration. For example, from a network resil-
iency perspective, Corridor 2 provides a key north-south alternative route to 
coastal shipping during portions of the year when ocean conditions are unsafe 
for coastal navigation.

•	 Upgrading Corridor 3 of the Red River Delta (Intervention 3) and providing 
an extended container-handling gateway to Haiphong port in the vicinity of 
Hanoi (Intervention 4) are found to produce economic returns below the eco-
nomic cost of capital—particularly in the case of the former intervention. The 
primary reasons for this are low overall volumes in the case of Corridor 3, and 
low containerized volumes at the target corridor in the case of the extended 
gateway project.

•	 Left to market forces, the potential for modal shift from roads to waterways in 
Vietnam is limited (to within 1–3 percentage points over the long term). The 
main reason for this is that the waterway network offers limited and largely 
east-west geographical coverage, which critically limits waterway lengths of 
haul. As a result, the average length of haul for waterway transport in Vietnam 
(112 kilometers) is shorter than that of road transport (143 kilometers). Trucks 
are inherently more flexible in servicing short-haul itineraries, particularly for 
containerized shipments that may require extra handling at ports when 

table o.3 sources of economic Benefits by intervention

Benefit source (%) IWT modal share 
gain by 2030 

(percentage points)No. Intervention name
Transport costs 

savings
Emission 

reductions
Safety 

improvements

1 Upgrade waterway corridor 1 of 
the red river Delta 75.5 27.1 0.4 0.6

2 Upgrade waterway Corridor 2 of 
the Red River Delta 76.1 23.5 0.4 1.1

3 Upgrade waterway Corridor 3 of 
the Red River Delta 75.5 23.8 0.7 0.5

4 Introduce an extended gateway 
facility in the Red River Delta to 
serve the Hanoi market 99.6 −1.5 1.9 3.0

5 Upgrade waterway corridor 1 of 
the mekong Delta 75.3 24.1 0.6 1.8

6 Upgrade a coastal shipping 
container terminal in 
northern vietnam 71.7 26.8 1.4 2.9

7 introduce user charges to fund 
waterway maintenance 33.9 65.4 0.8 0.0

8 promote engine and fleet 
modernization in iWt 31.8 68.1 0.1 0.0

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport. Economically viable interventions shown in boldface.
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containers are moved via barges. For shipments of nonbulk commodities, 
experience in North America and Western Europe shows that waterway trans-
port can become economical only at much longer lengths of haul than 
Vietnam’s average. As for bulk commodities, which account for over 75  percent 
of Vietnam’s freight mix, many such products (e.g., construction materials, 
coal, and fertilizer) are substantially captured by the waterways already, leav-
ing limited room for further gains away from trucks.

•	 This being the case, the majority of benefits associated with waterway infra-
structure upgrading (e.g., Interventions 1 through 6) stem from within-mode 
(i.e., IWT-specific) transport cost efficiency improvements, as larger ship sizes 
enable lower transport costs—including environmental externalities—for 
commodities already captured by the waterways. For most of the proposed 
infrastructure upgrading interventions, 25–30 percent of economic benefits 
are generated through emission reductions, making environmental sustain-
ability considerations a key driver of the economic viability of these invest-
ments. Indeed, long-term CO2 emission reductions are projected to reach up 
to 18 percent, depending on the intervention. Projected safety gains are 
 modest, owing to the modest expected modal shift.

•	 Two key factors prevent emission reductions associated with the proposed 
infrastructure upgrading interventions from being even higher: (a) the con-
strained window of viability for modal shift away from trucks and (b) the fact 
that emission performance per ton-kilometer (ton-km) of IWT in Vietnam is 
not as strong relative to road transport as it is in more developed markets 
(e.g., Western Europe) due to the still small average scale of Vietnam barges.

•	 Even at moderate shift levels, it is not surprising that the intervention 
that would lead to the largest modal shift is the coastal shipping project 
(Intervention 6), since this corridor is by far the most open to modal competi-
tion between roads and waterways owing to the much longer lengths of haul 
involved. Building on this effect, and the fact that terminal handling charges 
account for a significant share of coastal shipping costs between Haiphong and 
HCMC, the results suggest that it is economically desirable to upgrade the 
container-handling infrastructure at the port of Haiphong to reduce the cost of 
north-south coastal shipping.

•	 It is noteworthy that Intervention 4, the extended gateway linking Hanoi 
and Haiphong, would be expected to increase rather than reduce emissions 
(i.e., the contribution of changes in emission volumes to the project’s benefits 
pool is negative). The reason for this is that the waterway route between Hanoi 
and Haiphong (142 kilometers) is longer than the road route (105 kilometers). 
The impact of a longer route, as suggested by the above analysis, in the end 
offsets the modest gains in emissions per ton-km from the induced modal shift. 
This exemplifies the many complexities that characterize modal policy and 
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the need to consider the underlying demand-supply and economic geography 
features of each case.

•	 The main source of benefits for the non-infrastructure-based interventions 
(Interventions 7 and 8), on the other hand, is the reduction of emissions. In the 
case of maintenance charges, this is because such charges would actually 
increase IWT transport costs, although these cost increases are expected to be 
more than offset by the benefits of better-maintained waterways. Meanwhile, 
emissions are reduced as network availability improves, allowing carriers to 
better deploy larger vessels at segments that may be unable to handle such 
equipment year-round with insufficient maintenance coverage. In the case of 
the engine modernization program, new engines are expected to provide sig-
nificantly better emissions performance compared with current equipment. 
While some modest transport cost savings will be obtained via fuel efficiency 
gains, the larger impact of newer engines is expected to originate from lower 
emission levels per ton-km transported.

•	 Better maintenance pays for itself. Those parties responsible for waterway 
maintenance often do not fully account for the negative implications of lagging 
maintenance expenditures, many of which are borne by society. And given that 
the majority of benefits expected to be obtained from a more complete fund-
ing of waterway maintenance manifest themselves, as suggested by the above 
results, in the form of lower emissions—the value of which is not captured in 
transport rates or public sector revenues—it is not surprising that maintenance 
of the waterway network is underfunded. But the above analysis suggests that 
fully funding maintenance would be expected to generate transport cost sav-
ings above and beyond the value to society of reduced emissions, thereby more 
than offsetting the cost impact of a maintenance charge.

note

 1. Except for Intervention 9 (IWT promotion program), for which a break-even analysis 
was conducted. The required road-to-waterway modal shift for this intervention to 
break even is estimated at roughly 0.5 percent. This is found to be reasonably attain-
able given the magnitude of the expected modal shift from some of the other inter-
ventions evaluated by this report.
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Introduction

context

Transport demand and economic growth are closely linked: In Vietnam,  sustained 
high rates of growth in gross domestic product (GDP)—averaging 7.2 percent 
per year over the past 20 years and facilitated by the country’s increasingly 
deeper integration into the world economy—have resulted in higher demand for 
freight transport. In the process, the composition of Vietnam’s freight transport 
demand has changed drastically. Economic openness has given rise to supply 
chains that are more exposed to competition, domestically and globally, and 
more likely to be linked by more complex (e.g., multimodal) logistics itineraries 
than ever before. These chains increasingly rely on efficient and reliable multi-
modal transportation, storage, handling, and value-added services in order to 
remain competitive. As Vietnam looks to continue on a path of sustained eco-
nomic growth, it faces the challenge of better aligning demand and supply of 
logistics services and improving the overall efficiency of its freight transport 
system.

While greater international integration has turned trade competitiveness into 
one of Vietnam’s major national objectives, the risks posed by climate change 
underscore the need for the country to simultaneously address the challenge of 
reducing greenhouse gas (GHG) emissions—including those from freight trans-
port. Among non-air-freight transport modes (air freight, by far the most carbon-
intense transport mode, captures a negligible share of Vietnam’s freight mix), 
road transport typically produces more carbon dioxide (CO2) emissions per 
ton-kilometer (ton-km) than any other form of rail or waterborne transport. On 
average, rail and barge transport are 2.5–3.0 times and 3.5–4.0 times more fuel 
efficient than truck transport, respectively, on a ton-km basis. And Vietnam is 
increasingly becoming a road-intensive economy. Vietnam’s roads account for 
approximately half of all freight flows by tonnage and for almost 40 percent of 
national freight ton-km. Perhaps of more significance, road freight volumes have 
grown faster than those hauled by rival modes over the recent past and are pro-
jected to continue to do so for years to come. Given the existence of capacity 
constraints in the country’s road network and the increasingly costly 

c h A p t e r  1
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environmental impact of road use for freight movements, it is desirable for 
Vietnam to develop and maintain viable, competitive alternatives to road freight 
transport.

A more intense use of waterborne freight transport can be a particularly effec-
tive way of both promoting growth and reducing emissions. Since transport—
along both the infrastructure provision and service delivery dimensions—is 
widely considered a fundamental facilitator of economic growth, it is a common 
concern, shared by developed and developing countries alike, that efforts to 
reduce emissions from the transport sector may adversely impact economic 
growth. Primarily due to favorable economic geography features, Vietnam has in 
inland waterway transport (IWT) and coastal shipping a promising platform to 
transition toward a lower-carbon freight transport system without jeopardizing 
long-term prosperity.

Vietnam’s dense river network and long coastline can be seen as a growth 
sustainability platform. The country’s main economic centers—around Hanoi in 
the Northern region and around Ho Chi Minh City (HCMC) in the Southern 
region—have historically developed in proximity to coastal areas, along rivers, 
and in river deltas. Greater use of IWT and coastal shipping, particularly when 
efficiently linked to other transport modes (e.g., drayage trucks for short-distance 
haulage) and logistics services (e.g., warehousing and container handling), can 
produce significant cost reductions for shippers and carriers. And it can do so 
while producing meaningful economic returns to society at large, including 
freight and nonfreight vehicle operating cost reductions, travel time savings, 
reductions in accident and fatality rates, and less environmental degradation.

However, since Vietnam’s road sector is typically the recipient of the bulk of 
public spending devoted to transportation, improving the efficiency and acces-
sibility of IWT and coastal shipping requires the deliberate design and imple-
mentation of a mix of public policies, programs, and projects expressly geared to 
that objective. At present, approximately 80 percent of public spending in trans-
portation is devoted to expanding (primarily) and preserving (secondarily) the 
road network. This report aims to support Vietnam in the challenge of making 
the economic case for more strategic investments in waterborne freight 
transportation.

objectives of the report

The report has three objectives. The first is to identify targeted policy and infra-
structure interventions in IWT and coastal shipping that can enhance the competi-
tiveness and environmental sustainability characteristics of Vietnam’s freight 
transport system. These are interventions that will ideally contribute to achieving 
lower levels of fuel consumption and GHG emissions as well as to reducing 
congestion and accident costs system-wide. The second objective of the report is 
to estimate the economic benefits and costs associated with the interventions identi-
fied, and to use that information to produce a prioritized list of evaluated recom-
mendations for implementation. Finally, the report seeks to inform interested 
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stakeholders, including public sector authorities, the shipper and carrier commu-
nity, donors, academia, and the general public about the current status, composi-
tion, and key challenges and opportunities facing Vietnam’s domestic waterborne 
transport sector.

scope and methodology

The report presents the findings of a five-step analytical methodology (see 
 figure 1.1). Steps 1 through 3 utilize supply-demand indicators, findings from 
stakeholder interviews, qualitative analyses, and comparisons to relevant global 
benchmarks to identify the main impediments to the further development and 
use of IWT and coastal shipping—as well as interventions to address them. 
Step 1 describes the key components comprising Vietnam’s IWT and coastal 
shipping logistics, including the regulatory and institutional setting, the provision 
of public infrastructure assets, the current and projected freight composition, the 
size and vessel-type breakdown of carriers’ installed capacity, the GHG emissions 
profile, and the service-delivery market structure. Step 2 assesses the adequacy of 
these features relative to shipper needs and highlights the most relevant bottle-
necks influencing each sector’s performance. Step 3 makes preliminary recom-
mendations to drive enhancements. Step 4 adopts a quantitative approach to 
estimating efficiency and economic return indicators associated with the pro-
posed recommendations stemming from Step 3. For example, estimates were 
made of the impact that various interventions would have on average vessel sizes, 
transport operating costs, modal shift, and GHG emissions. These impacts were 
then used to calculate the net change in economic costs and benefits associated 
with  particular recommendations—including both policy- and infrastructure-
based interventions—relative to a “business as usual” baseline. Step 5 concludes 
the analysis by making more definitive, economically evaluated recommenda-
tions for the implementation of targeted public sector interventions.

The report’s scope comprises the three most important sources of freight 
activity in Vietnam, namely, road, IWT, and coastal shipping transportation. This 
is a reflection of the country’s economic and industrial landscape, where most 
freight itineraries are linked to (a) the Red River Delta and portions of the 

Figure 1.1 Analytical Approach

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
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 surrounding Northeast and Northwest regions (with metro Hanoi as a focal 
point), (b) the Mekong River Delta and portions of the Southeast region (with 
metro HCMC as a focal point), and (c) the two-way trade linking the two deltas 
(see map 1.1). Although the road network serves all three trades with varying 
degrees of efficiency and reliability, IWT is a relevant mode for intraregional 
freight flows, while coastal shipping is most attractive for interregional flows 
 linking the Northern and Southern regions.1

map 1.1 main Areas of study in vietnam

Source: World Bank analysis with data from General Statistics Office of Vietnam.
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Key Data sources

The findings presented in the report were informed by numerous in-country 
interviews with transport sector stakeholders and builds on data and findings 
provided by previous studies on the performance of Vietnam’s transport and 
logistics sector. The latter include the Vietnam Inland Waterway Administration 
(VIWA) IWT Sector Forecast; the second update of the Comprehensive 
Study on the Sustainable Development of the Transport System in Vietnam 
(referred to as VITRANSS-2), produced by the Vietnam Ministry of Transport 
(MoT) in association with the Japan International Cooperation Agency 
(JICA); the Northern Region Comprehensive Transport Strategy Study 
(NRCTSS); the World Bank–financed Northern Delta Transport Development 
Project (NDTDP) and Mekong Delta Transport Infrastructure Development 
Project (MDTIDP); the World Bank–commissioned Multimodal Transport 
Regulatory Review (MTRR); and MoT’s Transport Development Strategy up 
to 2020 with a Vision Towards 2030, approved by the prime minister of 
Vietnam in March 2009. In particular, VITRANSS-2 is widely recognized as 
the most reliable and up-to-date source of current and projected origin-desti-
nation freight traffic matrices available for Vietnam, amid an environment 
where availability of data of this type is limited. As such, VITRANSS-2 forms 
the basis of this report’s baseline for all traffic and economic impact 
calculations.

structure of the report

The structure of the report, depicted graphically in figure 1.2, is divided into 
seven chapters. The report opens with a stock taking of current developments 
and expected trends in IWT and coastal shipping from the perspective of 
 market demand (chapter 2) and market supply (chapter 3). Chapter 4 assesses, 
on an indicative basis, the environmental implications (in terms of CO2 emis-
sions) of these transport trends. Chapter 5 defines and assesses the main bottle-
necks impacting the development of inland and coastal waterborne transport. 
A preliminary strategy for developing IWT and coastal shipping is presented in 
chapter 6. The chapter discusses both the overall strategic approach and a series 
of proposed remedial actions, including public policy and infrastructure provi-
sion interventions. A set of specific IWT and coastal shipping interventions 
(also referred to as “projects”), informed by the latter analysis, are further devel-
oped and evaluated in chapter 7. The evaluation is based on an intervention-
specific model methodology that includes modal split modeling combined with 
a cost-benefit analysis (CBA). These models are used to calculate economic 
internal rates of return (eIRRs) of recommended interventions.

Six appendices are provided at the end of the report. Appendix A lists the 
stakeholders interviewed. Appendix B describes the physical characteristics of 
the major waterway routes in Northern and Southern Vietnam in tabular form. 
Appendix C summarizes key considerations in IWT fleet scaling up.
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Figure 1.2 structure of the report by chapter

Source: Ecorys/World Bank analysis.
Note: Number in circle indicates chapter of this report where the topic is covered.

Stock taking Strategy Impacts

Demand
Market structure

Supply 
Waterways
Ports
Fleet

Environmental 
sustainability

Bottlenecks
Needs

Conclusions and policy recommendations

2

3

4

5

6 7

Assessment

–
–
–

Infrastructure 
options

Discrete
interventions

Modal split 
analysis

Economic 
returns 
on investment

Institutional 
and regulatory 
options

Other options

The output of the scenario-based CBA (chapter 7) is chiefly determined by 
the underlying estimation of changes in modal choice for the routing of freight 
triggered by a particular intervention. Given the relevance of estimating modal 
shift as reliably and meaningfully as possible, a modal split model has been devel-
oped, which was utilized to assess the impact of recommendations on modal 
choice (and subsequent GHG emissions). This model is described in appendix D.

Detailed descriptions of the interventions proposed are presented in 
 appendix E. Finally, details on estimating the economic impact of these projects 
using the modal split model and CBA are presented in appendix F.

note

 1. For brevity in the discussion, the remainder of the report will refer to the Red River 
Delta and portions of the Northwest and Northeast regions closest to Hanoi, 
 collectively, as “the North region,” “the Northern region,” “Northern Vietnam,” or, for 
 simplicity, the Red River Delta (as this is the dominant of the three regions from a 
logistics standpoint). Similarly, it will refer to the Mekong Delta and portions of 
the Southeast region (where the latter includes, notably, HCMC), collectively, as 
“the South region,” “the Southern region,” “Southern Vietnam,” or, for simplicity, the 
Mekong River Delta region. The report will refer to the trade corridor between 
the North and South regions as the “North-South axis” or “North-South trade.”
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Demand for Waterborne and 
Multimodal Transport

size and historical Growth patterns of iWt and coastal shipping

Vietnam’s interprovincial freight transport market is largely dominated by two 
modes: inland waterway and road transport (see table 2.1). Together, these modes 
account for 94 percent of the tons and 67 percent of the ton-kilometers (ton-km) 
transported annually between provinces nationwide. While inland waterway 
transport (IWT) tonnage has been growing at a healthy rate, 1.5 times that of 
gross domestic product (GDP), over the past several years, the road sector has 
managed to grow even faster. According to Vietnam’s General Statistics Office, 
in the 10 years to 2008 IWT freight tonnage grew at an average annual rate of 
10.5 percent, compared with 14.1 percent for road tonnage over the same 
period. In other words, IWT has been losing tonnage share to the roads since at 
least 1998. Such share erosion over the recent past stems from a combination of 
factors, including increasing production levels of time-sensitive goods (e.g., sea-
sonal products and high-end electronic components), economic (and popula-
tion) growth in areas outside the geographic coverage of the IWT network, 
plummeting truck transport rates in an environment of deregulated competition 
and low barriers to entry, and a significant expansion of the road network.

Yet, and despite having lost share to the road sector over a number of years, 
IWT still accounts for the highest tonnage share among all modes, at 48.3  percent 
(slightly higher than the road sector’s share of 45.4 percent). Simply put, the 
IWT sector remains essential to the everyday functioning of the Vietnamese 
economy. When demand is measured in ton-km, which better reflects the trans-
port intensity of a given mode, IWT’s 30.4 percent share is also significant and 
not far from the road sector’s 36.6 percent. The fact that the road sector has a 
lower demand share than IWT on a tonnage basis but a higher demand share 
than IWT on a ton-km basis implies that the average length of haul for a load 
moved over the road (143 kilometers) is higher than that of a load moved by 
inland waterways (112 kilometers).

c h A p t e r  2
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Although coastal shipping carries a tonnage share that, at 4.4 percent, is mark-
edly lower than that of both IWT and the road sector, the mode’s ton-km share 
(28.5 percent) is practically at par with that of IWT. This is due to the nature 
of coastal shipping loads, which on average are considerably longer than those 
of any other mode except air freight. Thus, both IWT and coastal shipping 
(a) attract meaningful demand levels in the freight market and (b) cater to 
unique shipment types.

Official statistics from the Vietnam Maritime Administration (Vinamarine) 
show that, between 1998 and 2008, coastal shipping tonnage grew at an average 
annual rate of 13.2 percent—faster than IWT tonnage but still slower than road 
tonnage. This masks, however, the impressive growth performance of the contain-
erized portion of coastal shipments, where 20-foot equivalent units (TEUs) grew 
at an average annual rate of 35 percent over the same 10-year period, although 
starting from a small base. This is further evidence that Vietnam’s production and 
transportation profile has changed over the past 10 years to accommodate higher 
manufactured-commodity volumes, which are typically containerized and more 
dependent on higher-service-level (typically intermodal) logistics.

table 2.1 vietnam: interprovincial Freight volumes by mode, 2008 and Forecast to 2030

Year Road Rail IWT
Coastal shipping 

(Domestic) Air All modes

Volume (millions of tons per year)a,b

2008 181 8 193 17 0.1 400 
2030 640 47 395 38 0.3 1,119 

Modal shares, % (based on tons)
2008 45.4 1.9 48.3 4.4 0.0 100
2030 57.2 4.2 35.3 3.4 0.0 100

Average trip length (km)
2008 143 400 112 1,161 1,404 178
2030 201 509 122 1,107 1,348 217

Volume (billions of ton-km per year)a

2008 26 3 22 20 0.1 71
2030 129 24 48 42 0.4 243

Modal shares, % (based on ton-km)
2008 36.6 4.3 30.4 28.5 0.1 100
2030 53.0 9.8 19.9 17.2 0.2 100

Annual growth rates 2008–30 (%)
Tons 5.9 8.5 3.3 3.6 6.5 4.8
Ton-km 7.5 9.7 3.7 3.4 6.3 5.7

Source: Data from JICA 2009.
Note: IWT = inland waterway transport.
a. Per-day data as reported by JICA 2009 multiplied by 300.
b. It is noted that JICA 2009 data for 2008 differ from statistics published elsewhere by the Vietnam Inland Waterway 
Administration (VIWA). For this report, the authors determined that JICA 2009 data were preferable, to be consistent with 
forecast data from the same source for 2020 and 2030, which are not available from VIWA.
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At anywhere between 1.5 and 2.0 times the rate of growth of GDP, depend-
ing on mode, it is clear that the growth rates for the road, inland waterway, and 
coastal shipping freight sectors are placing strain on transport sector infrastruc-
ture and service delivery. Critically, the strain does not necessarily relate only to 
specific shipping routes, but also to key supply chain “handoff” links, such as 
transshipment terminals, storage areas, and intermodal hinterland connection 
points.

Growth projections for iWt and coastal shipping

Vietnam’s road freight volumes are projected to see faster long-term growth than 
IWT or coastal shipping volumes (see lower panel of table 2.1). Specifically, it is 
expected that the road sector will grow at an average annual rate of 5.9 percent 
in terms of tons and 7.5 percent in terms of ton-kms over the next 20 years, 
compared with 3.3 percent and 3.7 percent, respectively, for IWT. Coastal ship-
ping is also projected to lose share to the roads over the next 20 years, under both 
demand measures.

As a means to assess the reasonableness of the long-term forecasts presented 
in table 2.1, one can compare Vietnam’s projected freight flows with current 
freight activity in the Netherlands—an advanced economy with heavy use of 
inland waterways (see table 2.2). Data from 2011 for the Netherlands indicate 
that the market share of IWT is 32 percent in tonnage terms. This is far lower 
than Vietnam’s current share but closer to what is expected for Vietnam by 
2030. Conversely, IWT’s current ton-km share in the Netherlands (37 percent) 
is higher than the corresponding figure for Vietnam (about 30 percent and 
 projected to fall over the next 20 years). Both findings suggest that IWT in the 
Netherlands typically delivers shipments over longer distances compared with 
those traveling by roads, while in Vietnam the opposite is true. Network 
 differences between the countries account for this discrepancy.

table 2.2 modal share of surface Freight volumes in the netherlands, 2011

Road Rail IWT All

Volume (millions of tons)
694 39 344 1,077

Modal share, % (based on tons transported)
64 4 32 100

Volumes (billion ton-km)
73.3 6.4 46.3 126.0

Modal share, % (based on ton-km transported)
58 5 37 100

Average trip length (km)
46 171 95 —

Source: Ecorys/World Bank analysis, with data from Statistics Netherlands 2013 and Eurostat 2013.
Note: — = not available; IWT = inland waterway transport. Average trip length data are for 2006.



16 Demand for Waterborne and Multimodal Transport

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1

commodity tonnage and tonnage Distribution by mode

Vietnam’s inland and coastal waterways are primarily used to transport bulk 
commodities. Table 2.3 shows the commodity and modal breakdown of 
Vietnam’s freight transportation. Construction materials, coal, and cement reg-
ister the largest absolute IWT volumes, whereas coal, construction materials, 
fertilizer, and fishery products are the most IWT-dependent commodities. In 
coastal shipping, the largest absolute volumes originate from manufactured 
goods, cement, and coal, whereas petroleum, cement, and coal are the com-
modities with the highest incidence of coastal shipping use. Notably, the com-
bined  tonnage market share of IWT and coastal shipping in the transportation 
of manufactured goods, which are typically containerized, is currently notice-
ably low (9 percent), signaling an important market opportunity for these 
modes.

inland and coastal shipping lengths of haul

Most inland waterway freight shipments in Vietnam travel a distance of less than 
200 kilometers. Every mode of transport has a certain length of haul range within 
which it can perform competitively at acceptable operating costs and where it 
can attract disproportionate share loads relative to other modes. Vietnam’s 
inland waterways perform best for consignments of up to 300 kilometers in trip 

table 2.3 Freight transport volumes (tons per Day) and modal shares by commodity, 2008

Commodity IWT Coastal Road Rail Total % IWT % Coastal

Rice 36,109 4,261 78,969 204 119,543 30 4
Sugar cane/sugar 4,847 88 3,682 0 8,617 56 1
Wood 11,683 914 11,499 523 24,619 47 4
Steel 1,015 764 41,965 2,156 45,900 2 2
Construction materials 370,787 1,914 129,219 8,213 510,133 73 0
Cement 64,387 13,021 38,965 3,810 120,183 54 11
Fertilizer 28,678 1,168 8,813 2,939 41,598 69 3
Coal 92,549 10,092 12,106 2,377 117,124 79 9
Petroleum 5,018 8,234 33,374 404 47,030 11 18
Industrial crops 2,415 0 5,628 0 8,043 30 0
Manufacturing goods 3,916 13,524 171,895 4,895 194,481 2 7
Fishery products 12,203 0 7,186 0 19,389 63 0
Animal meat and others 9,373 4,118 61,578 0 75,069 12 5
Total (tons/day) 642,980 58,098 604,879 25,521 1,331,729 n.a. n.a.
Modal share (% tons) 48.3 4.4 45.4 1.9 100 n.a. n.a.
Average trip length 112 1,161 143 400 178 n.a. n.a.
Modal share (% ton-km) 30.4 28.5 36.5 4.3 100 n.a. n.a.

Source: Data from JICA 2009.
Note: Coastal = coastal shipping; IWT = inland waterway transport; n.a. = not applicable.
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length and especially for those in the range of 100–200 kilometers (see table 2.4). 
Within the latter distance range, IWT has a dominant market share, in tonnage 
terms, of 81 percent. Conversely, coastal shipping performs best in the range of 
400–1,800 kilometers and peaks at 1,400–1,600 kilometers, where the mode 
captures a market share of 71 percent.

The competitive position of transport modes relative to a given shipment is 
strongly influenced by the distance traveled. It is typically the case that road 
transport has a competitive advantage over short distances, where flexibility is 
critical, while other modes are more competitive over longer distances, where 
cost efficiency can be the key routing decision factor. In Vietnam, the short aver-
age length of haul for the relatively less flexible IWT services (112 kilometers) 
compared with a slightly longer one for road transport services (143 kilometers) 
could be seen as evidence of the vulnerability of IWT. This is largely explained 
by the fact that Vietnam’s waterway networks are concentrated in the northern 
and southern provinces, while road transport networks reach places, such as the 
central provinces, where navigable waterways are limited and where distances 
relative to the main economic centers in the North and South regions are 
longer.

Unlike Western Europe, where IWT has a competitive edge at medium to 
long distances of 200–600 kilometers, in Vietnam IWT must continue to com-
pete with the roads on relatively short distances to gain cargo share. This implies 
that cost-efficient vessels, accessible loading facilities, and high-quality logistics 
 services need to be available to fulfill the potential of IWT in Vietnam.

table 2.4 Freight transport volumes (tons per Day) and modal shares by length of haul, 
2008

Trip length (km) IWT Coastal Road Rail Total % IWT % Coastal

<100 268,974 288 442,294 3,114 714,670 38 0
100–200 363,935 639 77,468 7,188 449,230 81 0
200–300 9,236 2,601 38,388 5,480 55,707 17 5
300–400 834 590 8,361 3,309 13,094 6 5
400–500 1 4,854 2,915 1,154 8,925 0 54
500–600 0 1,614 3,020 546 5,180 0 31
600–700 0 1,628 1,907 217 3,753 0 43
700–800 0 3,531 1,884 345 5,769 0 61
800–900 0 3,751 6,618 596 10,985 0 34
900–1,000 0 225 3,471 283 3,979 0 6
1,000–1,200 0 4,189 3,436 800 8,429 0 50
1,200–1,400 0 6,339 1,476 305 8,121 0 78
1,400–1,600 0 23,756 7,295 2,115 33,379 0 71
1,600–1,800 0 4,093 6,309 69 10,471 0 39
1,800–2,000 0 0 37 0 37 0 0
Total (tons/day) 642,980 58,098 604,879 25,521 1,331,729 48 4

Source: Data from JICA 2009.
Note: Coastal = coastal shipping; IWT = inland waterway transport.
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main Freight Flows

Regional Routes and Modal Competition
Because of the geographic concentration of Vietnam’s inland waterway network, 
which reduces the available lengths of haul for waterway shipments, potential 
tonnage share gains for the IWT sector can realistically only materialize vis-à-vis 
the road network. The rail network is primarily used for long-haul, north-south 
shipments and therefore has negligible geographic overlap with the waterways. 
And while north-south coastal shipping may in principle be far more exposed to 
rail competition than inland waterway shipping given the length of coastal hauls, 
the share of rail transport in the tonnage shipped between the Red and Mekong 
River deltas is small, mainly a reflection of Vietnam’s still low rail service quality 
and reliability.1 Consequently, the rest of the report will center on analyzing the 
relative economic competitiveness of waterway and coastal shipping relative to 
the road sector.

Primary Intra- and Interregional Corridors
Red River Delta Region
Three freight corridors account for the majority (71 percent) of interprovincial, 
intraregional road, and inland waterway freight flows in the Red River Delta. 
These corridors are as follows (see map 2.1 highlighting their location):

•	 Corridor 1: Quang Ninh–Haiphong–Pha Lai–Hanoi–Viet Tri
•	 Corridor 2: Haiphong–Thai Binh–Ha Nam–Nam Dinh–Ninh Binh–Quang 

Ninh
•	 Corridor 3: Hanoi–Day/Lach Giang

As shown in table 2.5, in 2008, 631,000 daily tons of freight were moved 
between provinces in the Red River Delta region via the roads or the waterways. 
Of those, 375,000 moved on the waterways (59 percent of total) and 256,000 
moved on the roads (41 percent). It is projected that interprovincial freight flows 
in the Red River Delta will grow at a rate of 3.6 percent for the 2008–20 period, 
and at a rate of 2.6 percent between 2020 and 2030.

It is projected that by 2020 some 518,000 waterway tons and 446,000 road 
tons will move between provinces in the region every day, implying an 
expected decrease in the modal share of IWT of approximately 5 percentage 
points, from 59 percent to 54 percent. Such a shift stems from the changing 
nature of regional flows away from raw materials and more intensively into 
manufactured products.

Mekong Delta
The comparable interprovincial transport volumes in the Mekong River Delta 
region for 2008 are 466,000 total tons per day (broken down by 261,000 tons 
per day via the waterways and 206,000 tons per day via the roads). These are 
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table 2.5 red river Delta: current/projected road and Waterway interprovincial Flows

Tons per day Mode 2008 2020 2030 CAGR 2008–20 CAGR 2020–30

Total delta
IWT 374,616 518,361 638,149 2.7 2.1
Road 256,203 446,329 604,768 4.7 3.1
Both 630,819 964,691 1,242,917 3.6 2.6

Corridor 1
IWT 225,671 304,726 370,606 2.5 2.0
Road 91,186 166,832 229,871 5.2 3.3
Both 316,857 471,559 600,477 3.4 2.4

Corridor 2
IWT 19,890 37,858 52,832 5.5 3.4
Road 33,236 50,983 60,149 3.6 1.7
Both 53,126 88,841 112,981 4.4 2.4

Corridor 3
IWT 62,176 81,096 96,862 2.2 1.8
Road 16,531 25,706 28,336 3.7 1.0
Both 78,707 106,801 125,198 2.6 1.6

All 3 corridors
IWT 307,737 423,680 520,300 2.7 2.1
Road 140,953 243,521 318,356 4.7 2.7
Both 448,690 667,201 838,656 3.4 2.3

Source: Data from JICA 2009.
Note: CAGR = compounded annual growth rate; IWT = inland waterway transport.

Source: Ecorys, with data from JICA 2009.

map 2.1 main corridors in the northern Delta
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lower absolute tonnage volumes than those registered in the Red River Delta for 
the same year (see table 2.6). Interprovincial Mekong Delta road and waterway 
volumes are expected to increase at a rate of 6.1 percent per year through 2020, 
before slowing to 3.6 percent per year between 2020 and 2030. Both projections 
are significantly higher than those for the Red River Delta, reflecting the 
 expectation of continued dynamism for Southern Vietnam in the manufacturing, 
aquaculture, and agriculture sectors.

By 2020, it is expected that 462,000 tons per day and 490,000 tons per day, 
respectively, will move via the waterways and the roads between Mekong Delta 
provinces. As in the Red River Delta, these projections imply an expected erosion 
in the modal share of IWT over (roughly) the next 10 years, from 56 percent to 
48 percent.

Two main freight corridors are found in the Mekong Delta (see map 2.2 
depiction of them):

•	 Corridor 1: HCMC–Ben Tre–My Tho–Vinh Long
 (HCMC–Tien Giang–Vinh Long–Dong Thap–An Giang–Can Tho–Hau 
Giang)

•	 Corridor 2: HCMC–Tien Giang–Ben Tre–Tra Vin–Soc Trang–Bac Lieu/Ca 
Mau

Coastal Shipping
Owing to the report’s emphasis on public sector interventions that may lead to 
modal shift away from the roads and into waterborne transport, the analysis of 
freight flows in the domestic North-South trade (defined as freight shipped 
between the Red River Delta and the Mekong River Delta regions) focuses on 
the transportation of containerized cargo on trucks and vessels—the type of 

table 2.6 current and projected main interprovincial cargo Flows in the mekong Delta

Tons per day Mode 2008 2020 2030 CAGR 2008–20 CAGR 2020–30

Total delta
IWT 260,663 461,606 629,059 4.9 3.1
Road 205,661 490,279 727,461 7.5 4.0
Both 466,324 951,885 1,356,520 6.1 3.6

Corridor 1
IWT 115,810 231,839 328,529 6.0 3.5
Road 21,664 53,519 80,064 7.8 4.1
Both 137,474 285,357 408,593 6.3 3.7

Corridor 2
IWT 23,452 45,961 64,719 5.8 3.5
Road 2,615 24,790 43,270 20.6 5.7
Both 26,067 70,752 107,989 8.7 4.3

Total 2 corridors
IWT 139,262 277,800 393,248 5.9 3.5
Road 24,279 78,309 123,334 10.3 4.6
Both 163,541 356,109 516,582 6.7 3.8

Source: Data from JICA 2009.
Note: CAGR = compounded annual growth rate; IWT = inland waterway transport.
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freight that is most susceptible to modal shift. Liquid and dry bulk cargo trans-
ported by road or vessel between these regions, while prevalent, is not a focus of 
the report, as it is significantly less prone to modal shift (most bulk commodities 
in the trade are largely already captured by coastal shipping). North-South cargo 
flows by rail are also excluded, as rail volumes are comparatively small2 and the 
quality of rail service—travel times and travel time variability—comparatively 
low, signaling limited opportunities for road to rail modal shift based on quality 
of service improvements.

In 2008, approximately 29,000 tons of containerized cargo were transported 
daily between the two delta regions, of which about 13,000 tons per day trav-
eled the southbound leg while slightly more than 16,000 tons per day traveled 
the northbound leg (see table 2.7). In other words, the North-South trade is 
directionally imbalanced overall, with more volumes traveling from south to 
north.

However, the story changes when volumes are segregated by mode: the south-
bound leg is the dominant leg for coastal shipping, while the northbound leg is 

Source: Ecorys, with data from JICA 2009.

map 2.2 main corridors in the mekong Delta
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the dominant leg for highway shipping. This pattern may be a reflection of the 
nature of economic activity in the delta regions, where the Mekong Delta still 
dominates in industrial production and manufacturing activity, with supply 
chains that would seem relatively more reliant on road transportation than their 
counterparts in the Northern Delta. Not surprisingly, JICA (2009) projections 
indicate that containerized North-South shipping (over-the-road and coastal) 
will grow over the next 20 years at a multiple of intradelta road and IWT flows, 
where the latter include (much slower-growing) noncontainerized commodities 
moved mainly by IWT.

Zooming in on the Red River Delta
Map 2.1 illustrates the three waterway corridors of the Red River Delta region. 
Corridor 1 (from Quang Ninh to Viet Tri, via Hanoi) is the most active, with a 
60 percent share of total regional IWT tonnage. Corridor 2 (from Quang Ninh 
to Ninh Binh) is the second most important corridor in the region, with 
17  percent of all IWT flows, while Corridor 3 (from Ninh Binh to Hanoi) 
accounts for a further 5 percent. Together, the three corridors capture 82 percent 
of regional IWT tonnage.

Corridor 1: Hanoi–Haiphong–Quang Ninh
Corridor 1 freight flow data by mode (IWT and road) and origin-destination 
(O-D) pair (province to province) are presented in table 2.8. Hai Duong, 
Phu Tho, and Quang Ninh are major sources of outgoing IWT flows, while 
Hanoi and Haiphong are the two most important destinations. Quang Ninh 
province is a major coal-producing area that supplies nearly the entire 

table 2.7 road and coastal containerized cargo Flows for the north-south Axis

Tons per day 2008 2020 2030 CAGR 2008–20 CAGR 2020–30

Road
North→South 3,341 22,923 39,241 17.4 5.5

South→North 7,624 20,347 30,950 8.5 4.3

Both directions 10,965 43,270 70,191 12.1 5.0

Coastal
North→South 9,611 65,945 112,889 17.4 5.5

South→North 8,642 23,064 35,083 8.5 4.3

Both directions 18,254 89,009 147,972 14.1 5.2

Total
North→South 12,952 88,868 152,130 17.4 5.5

South→North 16,266 43,411 66,033 8.5 4.3

Both directions 29,219 132,279 218,163 13.4 5.1

Source: Data from JICA 2009.
Note: JICA 2009 provides no projections of containerized volumes on the coastal trade beyond 2008. It is assumed that 
coastal volumes will grow at the same rate as road volumes, where the latter are forecast by JICA 2009 for 2020 and 2030. 
This seemed appropriate given the similarity between commodity types transported by the two modes on this corridor. 
CAGR = compounded annual growth rate.



Demand for Waterborne and Multimodal Transport 23

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

demand of the Red River Delta. Moreover, Hai Duong and Phu Tho prov-
inces are important construction material– and cement-producing provinces 
supplying the high-growing construction markets of Hanoi and Haiphong 
(and surrounding provinces).

Corridor 2: Quang Ninh–Ninh Binh
Rather than connecting the sea to major population centers like Hanoi, 
Corridor 2 is aligned parallel to the coastline. As such, the route strengthens 
network resiliency by functioning as an alternative to coastal shipping between 
Quang Ninh and Ninh Binh during periods when weather conditions prevent or 
complicate the latter. Volumes on both the roads and waterways of Corridor 2 
are a fraction of those on Corridor 1 (see table 2.9).

Corridor 3: Hanoi–Ninh Binh
Table 2.10 presents O-D freight flows for the north-south Corridor 3. IWT 
is primarily used for northbound shipments. Reflecting the strong directional 
imbalance of this trade, no southbound shipments starting at Hanoi or Hung 
Yen were reported in 2008. The modal share of IWT is very high on a number 
of O-D pairs at downstream provinces, indicating the importance of bulk 
commodities for this region. While Hung Yen has a manufactured goods base, 
Nam Dinh and Ninh Binh mainly provide cement and construction materials 
and import coal.

table 2.8 origin-Destination cargo Flows for corridor 1 in the red river Delta, 2008

Hanoi Vinh Phuc Bac Ninh Hai Duong Haiphong Quang Ninh Phu Tho Total

IWT tons per day
Hanoi n.a. 100 — 300 5,640 880 3,040 9,960
Vinh Phuc 1,430 n.a. — — — 590 30 2,050
Bac Ninh 1,200 — n.a. — — — — 1,200
Hai Duong 49,880 — — n.a. — 7,605 5,860 63,345
Haiphong 4,500 — — — n.a. 4,050 5,200 13,750
Quang Ninh 17,400 150 14,720 15,477 560 n.a. 14,280 62,587
Phu Tho 11,400 300 3,010 6,319 44,110 7,640 n.a. 72,779
Total 85,810 550 17,730 22,096 50,310 20,765 28,410 225,671

Road tons per day
Hanoi n.a. 2,564 10,835 2,071 2,200 109 214 17,993
Vinh Phuc 7,674 n.a. 35 65 1,591 151 535 10,051
Bac Ninh 5,215 16 n.a. 3 126 60 30 5,450
Hai Duong 1,810 873 964 n.a. 7,606 830 255 12,338
Haiphong 17,462 218 452 10,034 n.a. 1,055 365 29,586
Quang Ninh 376 220 106 2,695 5,910 n.a. — 9,307
Phu Tho 72 4,818 812 3 756 — n.a. 6,461
Total 32,609 8,709 13,204 14,871 18,189 2,205 1,399 91,186

Source: Data from JICA 2009.
Note: — = no flows reported; n.a. = not applicable. Origins are shown in leftmost column and destinations as rows across.
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table 2.10 origin-Destination cargo Flows for corridor 3 in the red river Delta, 2008

Hanoi Hung Yen Thai Binh Ha Nam Nam Dinh Ninh Binh Total

ITW tons per day
Hanoi n.a. — — — — — —
Hung Yen — n.a. — — — — —
Thai Binh — — n.a. — 500 600 1,100
Ha Nam 1,600 — 2,000 n.a. 800 — 4,400
Nam Dinh 3,340 900 900 — n.a. 400 5,540
Ninh Binh 800 800 5,000 — 2,250 n.a. 8,850
Total 5,740 1,700 7,900 — 3,550 1,000 19,890

Road tons per day
Hanoi n.a. 5,257 54 232 215 88 5,846
Hung Yen 22,426 n.a. 272 26 33 — 22,757
Thai Binh 51 248 n.a. — 75 — 374
Ha Nam 706 2,818 6 n.a. 78 — 3,608
Nam Dinh 34 — — 20 n.a. — 54
Ninh Binh 346 3 248 — — n.a 597
Total 23,563 8,326 580 278 401 88 33,236

Source: Data from JICA 2009.
Note: — = no flows reported; n.a. = not applicable. Origins are shown in leftmost column and destinations as rows across.

table 2.9 origin-Destination cargo Flows for corridor 2 in the red river Delta, 2008

Haiphong Thai Binh Ha Nam Nam Dinh Ninh Binh Quang Ninh Total

ITW tons per day
Haiphong n.a. 4.426 280 — 200 4.050 8.956
Thai Binh — n.a. — 500 600 — 1,100
Ha Nam — 2,000 n.a. 800 — — 2,800
Nam Dinh 1,500 900 — n.a. 400 800 3,600
Ninh Binh 5,800 5,000 — 2,250 n.a. — 13,050
Quang Ninh 560 11,060 300 11,920 8,830 n.a. 32,670
Total 7,860 23,386 580 15,470 10,030 4,850 62,176

Road tons per day
Haiphong n.a. 4,789 11 1,475 531 1,055 7,861
Thai Binh 1,308 n.a. — 75 — 127 1,510
Ha Nam 210 6 n.a. 78 — 9 303
Nam Dinh 444 — 20 n.a. — 57 521
Ninh Binh 105 248 — — n.a. — 353
Quang Ninh 5,910 — — 73 — n.a. 5,983
Total 7,977 5,043 31 1,701 531 1,248 16,531

Source: Data from JICA 2009.
Note: — = no flows reported; n.a. = not applicable. Origins are shown in leftmost column and destinations as rows across.
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Zooming in on the Mekong River Delta
Map 2.2 illustrates the freight relevance of the routes to and from Ho Chi Minh 
City (HCMC) and My Tho/Ben Tre, and further to Vinh Long. Corridors 1 and 
2 run parallel through Ben Tre. Volumes decrease with increasing distance from 
HCMC in both corridors.

Corridors 1 and 2 capture 52 percent of total IWT volumes in the Mekong 
Delta. Corridor 1, however, is dominant, accounting for 44 percent of Mekong 
Delta IWT traffic volumes, compared with 8 percent for Corridor 2.

Corridor 1: HCMC–Northwest
HCMC is the main origin and main destination in the Mekong Delta (see 
table 2.11). Commodities transported in and out of HCMC are relatively diver-
sified, including both raw materials and manufactured goods, as HCMC is both 
a production center and a consumption province. An Giang and Kien Giang are 
also important destination provinces. Road transport captures lower volumes 
than IWT across almost all O-D pairs, except for the routes between Hau Giang 
and Can Tho. This may be explained by the short distance involved, limiting the 
advantage of using IWT once all costs (e.g., port handling fees) are taken into 
account.

table 2.11 origin-Destination cargo Flows for corridor 1 in the mekong river Delta, 2008

HCMC Tien Giang Vinh Long Dong Thap AG+KGa Can Tho Hau Giang Total

ITW tons per day
HCMC n.a. 4,100 3,005 100 8,935 27,820 — 43,960
Tien Giang 1,650 n.a. — — 108 325 250 2,333
Vinh Long 15,135 54 n.a. — 56 — 5 15,250
Dong Thap 3,300 — — n.a. 3,378 1,210 — 7,888
AG+KGa 6,673 702 176 1,349 n.a. 7,915 2,801 19,616
Can Tho 500 55 — — 22,720 n.a. 2,123 25,398
Hau Giang 250 225 — — 890 — n.a. 1,365
Total 27,508 5,136 3,181 1,449 36,087 37,270 5,179 115,810

Road tons per day
HCMC n.a. 916 102 179 757 350 48 2,352
Tien Giang 717 n.a. — — — 23 14 754
Vinh Long 177 — n.a. — — 574 80 831
Dong Thap 354 — — n.a. 9 16 45 424
AG+KGa 1,126 2 — — n.a. 3,144 56 4,328
Can Tho 168 242 1,087 — 3,253 n.a. 5,424 10,174
Hau Giang 69 — 15 10 — 2,707 n.a. 2,801
Total 2,611 1.160 1,204 189 4,019 6,814 5,667 21,664

Source: Data from JICA 2009.
Note: — = no flows reported; n.a. = not applicable; HCMC = Ho Chi Minh City. Origins are shown in leftmost column and destinations as rows 
across.
a. An Giang and Kien Giang provinces.
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Corridor 2: HCMC–Southwest
The northernmost section of this corridor (from HCMC to Tien Giang) overlaps 
with Corridor 1. Through Ben Tre, volumes are large, but they decline substan-
tially farther away from HCMC (see table 2.12). Ben Tre is an important source 
for rice and construction materials. Road transport plays a rather marginal role 
on this corridor, with volumes of around 10 percent of those of IWT.

Container Transport in the Mekong Delta
According to Louis Berger Group and Royal Haskoning (2006), in 2005 the 
southern river port of Can Tho, one of the busiest in the Mekong Delta, handled 
some 19,000 TEUs in containerized volume. With regard to the containerized 
supply chain to/from Can Tho and the various Mekong Delta provinces, the 
estimated share of containers transported by road and waterways that year was 
38 percent and 62 percent, respectively. Between HCMC and Can Tho, in con-
trast, the roads’ share of container traffic is much higher (at about 90 percent), 
reflecting the demand for more time-sensitive logistics associated with HCMC-
linked shipments, which tend to comprise goods with higher value-added 
 content. But as road congestion intensifies, particularly in and around HCMC 
proper, more competitive barge services linking HCMC with the Mekong Delta 
are increasingly being introduced (see box 2.1). About a third of the containers 
handled at Saigon Port are transported by 16–64 TEUs barges to local inland 
container depots.

table 2.12 origin-Destination cargo Flows for corridor 2 in the mekong river Delta, 2008

HCMC Tien Giang Ben Tre Tra Vin Soc Trang BL+CMa Total

IWT tons per day
HCMC n.a. 4,100 1,380 — 465 — 5,945
Tien Giang 1,650 n.a. 569 — — 15 2,234
Ben Tre 12,463 1,500 n.a. — — — 13,963
Tra Vin — 27 73 n.a. — — 100
Soc Trang — 210 1,000 — n.a. — 1,210
BL+CMa — — — — — n.a. —
Total 14,113 5,837 3,022 — 465 15 23,452

Road tons per day
HCMC n.a. 916 122 80 28 86 1,232
Tien Giang 717 n.a. — — 128 — 845
Ben Tre 206 — n.a. — — 32 238
Tra Vin 59 — — n.a. — — 59
Soc Trang 31 — — — n.a. — 31
BL+CMa 100 110 — — — n.a. 210
Total 1,113 1,026 122 80 156 118 2,615

Source: Data from JICA 2009.
Note: — = no flows reported; n.a. = not applicable; HCMC = Ho Chi Minh City. Origins are shown in leftmost column and destinations as rows 
across.
a. Bac Lieu and Ca Mau provinces.
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IWT Market Structure
Shipping Companies
In the North region, large IWT shipments of bulk cargo—such as clinker, sand, 
gravel, and coal—are transported by state-owned IWT carriers using multiple 
barge configurations and pusher tugs. In the South region, and especially in the 
Mekong Delta, IWT services are primarily operated by privately held carriers, 
utilizing a mix of dumb and self-propelled barges and typically transporting small 
shipments of rice and other agricultural products. Competition is fierce among 
private operators, although some long-standing arrangements between state-
owned customers and state-owned service providers are still effective. There are 
two state-owned waterway transport companies operating in the IWT industry: 
the Northern and the Southern Waterway Transport Corporations. State-owned 
enterprises (SOEs) under other ministries and own-account operators also pro-
vide specialized services to cement plants, paper mills, construction material 
enterprises, and similar producers.

The Northern Inland Waterway Transport Corporation (NIWTC), an 
SOE, is the primary provider of river transport services in the Red River Delta 
region; it also operates river ports. The company accounts for about 75  percent 
of the IWT tonnage supply in the region. It offers transport services in the 
northern provinces of Haiphong, Quang Ninh, Bac Giang, Nam Dinh, Thai 
Binh, and Viet Tri.

The Southern Inland Waterway Transport Corporation (SOWATCO) is the 
counterpart SOE of its northern sister company and is active in the Mekong Delta. 
SOWATCO’s market share is much lower than that of its northern counterpart 

Box 2.1 A new container route in the mekong Delta

Tan Cang Logistics, a wholly owned subsidiary of the Sai Gon Tan Cang Corporation, has 
recently opened a new container river route to the Mekong River Delta by barge, 
connecting Ho Chi Minh City (HCMC) with the river ports of Can Tho and My Tho (An Giang 
Province). The barges used are capable of carrying 24–36 TEU, and there is one daily 
departure from each end.

Goods at that new route are mostly agricultural products for export, which were previ-
ously transported in bulk by trucks before being containerized in HCMC at high cost. With the 
start of the new service, goods can now be containerized at My Tho port and shipped by river 
to Tan Cang at HCMC and then transferred to larger sea-going ships for export. Such modality 
reduces transportation costs and lowers the volume burden for roads in the region. It also 
increases the volume of goods moving between Mekong River Delta provinces, HCMC, and 
the rest of the world. The time to move goods from Can Tho and An Giang to Europe and the 
United States is said to have been reduced from 30 to 45 days before the route opening down 
to 20–27 days.
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because there are more private operators active in the South region than in the 
North region. In 2005, about 75–80 percent of the South region’s total fleet ton-
nage was operated by private companies/owners, the remainder operated by 
SOWATCO. Notably in the Saigon River near HCMC, there are major barge 
movements where shipping interests contract barge owners to move their cargo. 
Notable privately held waterway transport companies in the South region 
include the following:

•	 Rag Dam Tien Giang Cooperative
•	 Ha Tien Joint Stock Company
•	 Can Tho Inland Waterway Transport Company
•	 Falcon Shipping Company
•	 Vietnam Ocean Shipping Company
•	 Thong Nhat Shipping Company
•	 Thanh Long Shipping Company
•	 Tan Cang Logistics (see box 2.1)

Although SOWATCO does not dominate the South region in terms of rela-
tive market share as NIWTC does in the North region, it is the largest com-
pany when it comes to container shipping—with about 50 percent of the 
market. This is because it is the local partner of the joint venture that owns 
the Vietnam International Container Terminal (VICT) and also participates 
in the Long Binh. Furthermore, the company operates several container- 
specialized vessels.

coastal shipping

Shipping Volumes
Vietnam’s coastal shipping sector is generally concerned with the transporta-
tion of bulk cargo along the corridor linking the industrial centers of the 
North and South regions. About 53 percent of all tonnage transported by 
coastal shipping comprises cement, coal, and petroleum products, which are 
typically shipped in bulk (see table 2.3). Still, a non-negligible 23 percent of 
the cargo moved by this mode is made up of manufactured goods primarily 
transported in container vessels. The distance by sea between Haiphong and 
HCMC is about 1,700 kilometers. It is thus not surprising that the average 
length of haul for coastal shipping load is 1,161 kilometers, or about three 
times that of the typical rail shipment and more than eight times that of the 
typical road consignment. It is over such comparatively longer trips that 
coastal shipping becomes increasingly attractive to shippers (particularly for 
bulk cargo flows) vis-à-vis the road (primarily) and rail (secondarily) sectors, 
which are coastal shipping’s natural modal competitors.

The total (international plus domestic) cargo throughput handled by 
Vietnam’s seaports increased at an average annual rate of 14 percent between 
1995 and 2008, going from 38 to 197 million tons per year (figure 2.1). 
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From 2001 to 2008, the subset of coastal (i.e., domestic) seaport volumes 
climbed from 20 to 43 million tons—an average annual rate of 11.4 percent 
over the period. Throughout the eight-year stretch, coastal shipping’s share 
of total  seaport tonnage fluctuated between 21 percent and 24 percent 
(table 2.13).

table 2.13 cargo volume handled at vietnam’s seaports, 1995–2008
Millions of tons

Year Export Import Domestic Transit Total Share coastal (%)

1995 12.9 10.6 10.5 3.7 37.7 28
1996 15.9 13.1 8.1 2.1 39.2 21
1997 21.2 17.2 7.3 3.2 48.8 15
1998 22.8 20.0 10.0 4.0 56.9 18
1999 29.6 22.3 14.3 6.5 72.8 20
2000 29.0 23.1 21.2 9.1 82.4 26
2001 35.9 25.4 20.1 9.6 91.1 22
2002 34.5 35.0 22.7 10.1 102.3 22
2003 37.9 39.9 25.9 10.6 114.2 23
2004 47.1 41.3 29.0 10.3 127.7 23
2005 51.2 45.8 28.9 12.6 138.4 21
2006 57.6 49.1 33.1 14.7 154.5 21
2007 62.5 58.6 42.9 17.1 181.1 24
2008 63.7 72.4 42.8 17.7 196.6 22

Source: Data from Vinamarine.

Source: Data from Vietnam Maritime Administration (Vinamarine).

Figure 2.1 tonnage throughput at vietnam’s seaports by Flow type, 1995–2008
Millions of tons
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Container Flows
Containerized Cargo (Domestic Cargo)
Vietnamese seaports registered a tremendous increase in container volumes 
between 1995 and 2008 (table 2.14 and figure 2.2). During that period, the 
annual containerized volume handled by the country’s seaports increased from 
315,000 to 5,023,000 TEUs—an average annual rate of 24 percent. This volume 
performance places Vietnam at an equal level with Thailand, where containeriza-
tion was launched earlier. First introduced in 1997, coastal container shipping 
(i.e., domestic) services had reached a volume of 876,000 TEUs by year-end 
2008. Over the 2001–08 period, coastal containerized volume increased at an 
average annual rate of 13.2 percent.

Containerized Cargo (Feeder Cargo)
As recently as mid-2009, Vietnam’s seaports received no direct calls by container 
ships deployed on the Asia–Europe and Asia–North America (Transpacific) trade 
routes. As a result, all Vietnamese containerized trade with Europe, North 
America, and certain parts of Asia had to be transshipped at “hub” ports, such as 
those of Singapore and Hong Kong SAR, China. Only the trades with nearby 
Asian countries were shipped directly without transshipment. This picture has 
changed, as the first direct calls by container vessels operating intercontinental 
routes have been established in the vicinity of HCMC. It is expected that similar 
routes will serve the North region in the medium term.

At present, a number of international container shipping companies carry 
cargo from Vietnamese ports to the United States (Grand Alliance, Orient 

table 2.14 container volume handled by vietnam’s seaports, 1995–2008
Thousands of TEUs

Year Export Import Domestic Total Share coastal (%)

1995 153 163 0 315 0
1996 226 239 0 465 0
1997 381 372 7 761 1
1998 376 382 42 800 5
1999 440 449 61 950 6
2000 497 513 137 1,148 12
2001 478 501 367 1,346 27
2002 748 730 240 1,718 14
2003 883 875 285 2,043 14
2004 1,059 1,046 333 2,438 14
2005 1,266 1,217 436 2,920 15
2006 1,475 1,428 507 3,411 15
2007 1,837 1,878 774 4,489 17
2008 2,046 2,105 876 5,023 17

Source: Data from Vinamarine.
Note: Transit container volume is not included due to lack of statistical data. TEU = 20-foot equivalent unit.
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Overseas Container Line, Hapag-Lloyd, and NYK Line). The international port 
SP-PSA (at Ba Ria-Vung Tau) announced four shipments a week for a direct 
ocean route to the U.S. West Coast. The largest ship used on this route has a 
capacity of 9,000 TEUs, and the shipping time is 16–22 days. Starting in June 
2009, Tan Cang-Cai Mep port near HCMC announced direct container routes 
to Europe and North America. By the first five months of 2009, this port had 
handled a volume of 100,000 TEUs from ships arriving directly from Europe and 
North America.

Vietnam’s major container ports are located in the northern Haiphong port 
range and in the southern HCMC port range (see figure 2.3). The largest con-
tainer throughput by far is concentrated in the HCMC area, which accounts for 
just over 60 percent of Vietnam’s total.

Sea-River Transport
Most major seaports in Vietnam are physically located on rivers. This gives rise 
to ambiguity as to where IWT ends and coastal shipping begins. This overlap has 
ramifications and causes ambiguity on the current use of, and the allocation of 
maintenance responsibilities for, ports and channels.

There are no statistics available that carve out sea-river transport from either 
IWT or coastal shipping volumes. It is known, however, that seagoing vessels sail 
upstream both in the Red River and the Mekong River, and that multiple ports 
in both rivers receive these vessels. For the ports located more upstream, water 

Figure 2.2 container throughput at vietnam’s seaports by Flow type, 1995–2008
Millions of TEUs

Source: Data from Vinamarine.
Note: Transit container volume is not included due to lack of statistical data. TEU = 20-foot equivalent unit.
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level fluctuations constrain this activity to seasonal periods. For example, the 
river port of Can Tho services seagoing vessels, which are used to export goods 
such as sea food products, rice, wood products, cement, coal, ceramics, and fertil-
izer. Although some stakeholders interviewed mentioned that sea-river vessels 
can sail the Mekong River up to Phnom Penh in Cambodia, the study team was 
unable to find evidence confirming that this actually happens.

A separate issue with regard to sea-river transport is the use of river barges 
at sea. The short distance between river mouths, particularly in the South 
region, is sometimes sailed using IWT vessels. The same is done in Europe 
(e.g., in the Black Sea). This type of shipping requires calm waters and is not 
considered feasible for sailing the longer distance between Southern and 
Northern Vietnam. Specific data on the number of ships and cargo volumes 
involved are not available.

Market Structure for Coastal Shipping
Vinalines
Vietnam National Shipping Lines (Vinalines) is an SOE that operates seagoing 
vessels. It also operates most of the higher-volume commercial ports. In 2006, 
Vinalines dominated the coastal shipping market (Meyrick and Associates et al. 
2006). According to JICA (2009) this was still the case in 2009, when its market 
share was about 60 percent.3 Although a detailed breakdown of volumes trans-
ported by the company could not be obtained, market observers believe that 

Figure 2.3 largest container ports in vietnam by throughput, 2007
Thousands of TEUs

Source: Data from OCDI, CMB (Construction Consultation Joint Stock Company of Maritime Building), derived from 
JICA 2009.
Note: HCMC = Ho Chi Minh City; TEU = 20-foot equivalent unit.
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Vinalines continued to possess a dominant market position in 2010, despite that 
its market share may have dropped somewhat. The company still mainly focuses 
on domestic and regional trades and is not involved in intercontinental shipping 
routes.

Vinalines is virtually the only operator offering scheduled services in north-
south coastal shipping. Some other operators (including Nhat Hai Dang JSC–
Lighthouse) offer north-south coastal shipping services as well, but they do not 
deliver regular services. More competition is likely to lower transport tariffs for 
these services, increase their number and variety, and reduce travel and waiting 
times.

Competitive Position of IWT and Coastal Shipping
Competitive Position of IWT
In the evaluation of the attractiveness and potential of the actual IWT system in 
the two river delta systems, one should make a distinction between the following 
types of hauls:

a. Short-medium hauls: local transport taking place within provinces that can be 
described as internal transport or feeder transport to nodal points, from where 
cargo is consolidated for further transportation to other provinces and

b. Medium-long hauls: interprovincial transport.

Small vessels with a carrying capacity of less than 10 tons or in the range of 
10–50 tons are used for the first type of transport. Vessels with a carrying capac-
ity of 50–100 tons are used both in feeder and long-haul transport, while the 
over-100-ton fleet is exclusively used for longer distances.

The cross-border trade with Cambodia exemplifies the geographic and corri-
dor approach to market (map 2.3). A waterway route already exists and thrives 
that is currently served by three companies utilizing 50–150 TEU vessels. 
The one-way journey takes 2–3 days at a freight rate of $250 per TEU. This is 
competitive over the coastal route, which goes around the Mekong Delta to 
Sihanoukville port. Maintaining and upgrading this waterway could be consid-
ered a central part of a southern regional IWT strategy that would also greatly 
benefit Cambodia.

There is also a growing need for consolidation of freight4 and scheduled IWT 
services, similar to those provided in Europe. Chapter 5 explores possible loca-
tions for consolidation facilities.

Based on the assumptions in the IWT model used in ALMEC Corp. (2006) 
(see table 2.15), the average IWT cost per ton-km including handling cost 
is estimated to be $0.0257 in the North region (2006 data). This gives 
IWT a  significant advantage over road transport when financial costs are the 
deciding factor. This report’s own calculations confirm this advantage (see 
appendix E).

Deep-water container terminals, such as those in the Vung Tau range in the 
South region (both operational and planned), are expected to attract large 



34 Demand for Waterborne and Multimodal Transport

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1

table 2.15 nrctss 2005 Base case iWt volumes and transport costs in the north region

Cargo
Transport costs

(Millions of US$)

Cost per ton

(US$/ton) Waterways 
(US$/ton-km)Tons (Millions) Ton-km (millions) Total Ports Waterways Total Ports Waterways

40.2 5,610 188.1 44.1 144 4.72 1.1 3.62 0.0257

Source: ALMEC Corp. 2006.
Note: IWT = Inland waterway transport; NRCTSS = Northern Region Comprehensive Transport Strategy Study.

map 2.3 cross-Border river transport between vietnam and cambodia

Source: Mekong River Commission.
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volumes of freight over the medium term. A single container service may attract 
on average 5,000 TEUs per week, or about 250,000 TEUs per year. If all such 
volumes were transported to/from the hinterland (HCMC and beyond) by road, 
substantial pressure would be placed on the available road network, causing 
delays and undermining the container terminals’ competitive position and value 
proposition. Such pressures may be allayed if modern barge services between 
Vung Tau and HCMC and My Tho were introduced. These could provide similar 
functionality as that attained by a container transferium (CT) in Rotterdam (see 
box 2.2). Based on the demand and the experience in other countries, one can 
expect Vietnam to develop such initiatives organically. 

Competitive Position of Coastal Shipping
Vinalines operates nine weekly services between HCMC and Hanoi, transporting 
a total volume of about 400,000 TEUs per year northbound and 200,000 TEUs 
per year southbound. Given the north-south directional imbalance, southbound 
freight rates tend to be 20–25 percent lower than northbound rates. The ships 
employed range in size from 500 to 1,000 TEUs. According to Vinalines, road 
transport is dominant for distances below 200 kilometers and coastal transport 
for distances in excess of 300 kilometers. The comparative advantage for road 
transport may extend to longer distances in the future as a high-grade road net-
work continues to expand and modernize.

Box 2.2 container transferium near the port of rotterdam

The port of Rotterdam has accessibility problems by road (A15) due to the clustering of 
containers transported by large vessels to and from the port (compared to small consignment 
sizes by small IWT vessels). The Port of Rotterdam Authority has embarked on a project to build 
a container transferium (CT) in Alblasserdam (close to Rotterdam) as a means to reduce 
terminal congestion in the seaport itself. The Ministry of Transport will invest in the road 
connection to this CT. The largest terminal operator in the Netherlands, BCTN, will operate the 
terminal. The terminal design calls for an area of 4 hectares and a 255-meter quay and is 
expected to be operational in early 2014.

Within three years of operation, the CT should contribute to a shift of 200,000 TEU from 
road to water. This equals some 10 percent of the number of container trucks on the main 
hinterland motorway. Trucks deliver and collect at the CT in Alblasserdam, and the distance of 
about 50 kilometers with the Rotterdam Maasvlakte (Mainport terminals) is bridged by large 
inland vessels (more than 200 TEUs in capacity). The final origin and destination of the boxes 
will usually not be far from the CT. The port authority and ministry have adopted this concept 
in support of the government’s policy to promote transport by rail and water and shift 
containers from roads to other transport modes.

Source: Data from the Port of Rotterdam.
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Preliminary investigation of freight rates for the shipment of a 20-foot 
 container between HCMC and Haiphong by road, rail, and coastal waterway 
reveals the cost advantage of coastal shipping:

•	 Road: Vietnamese dong (VND) 25 million ($1,250)
•	 Rail: VND 16–18 million ($800–900)
•	 Coastal waterway: VND 6 million ($300)

where rail and coastal rates exclude the costs of pre- and on-carriage.
To increase the role of coastal shipping, it is important that inland multimodal 

depots are strategically conceived and located as inland collection and distribu-
tion centers. IWT is envisaged to play an important role in this, especially in the 
South region. Vinalines does not see a large role for this in the North region, 
given the draft restrictions in the dry season. This, however, may be based on 
their focus on seagoing vessel operations. NIWTC, on the other hand, is planning 
to add a new inland container port at Phu Dong along the Duong River near 
Hanoi, with an annual capacity of 75,000 TEUs to accommodate IWT convoys 
carrying 24–36 TEUs. This shows that there is a lack of consensus on the poten-
tial of coastal shipping in the North region and argues for a better analysis of 
infrastructure  constraints in the area.

supply chains and logistics costs in vietnam

A supply chain can be defined as the flow of resources and data to fulfill end-
customer demand, starting from raw materials sourcing through the various 
stages of value adding, handling, storage, and transport. Within the management 
of supply chains, logistics activities are concerned with the transport, storage, and 
handling of goods at all levels of the chain. Seaports and inland ports play an 
important role in facilitating supply chain flows through efficient logistics. Their 
presence is an attractive factor for manufacturing facility location decisions and 
can spur local job creation. Seaports and inland ports can have three functions:

1.  The port as a hub of transport chains (freight transfer point)
2.  The port as an anchoring location for industry, services, and as a vital part of 

industry clusters
3.  The port as a node in domestic and international production networks

While all ports form a node in the supply chain or production network, they 
will not always play the roles of freight transfer points or industry centers. Some 
ports could serve two functions and others all three. Haiphong port, for example, 
which provides direct access to the hinterland by road, rail, and inland waterway, 
serves as a freight transfer point and has encouraged industries to locate along the 
main transport corridor.

Seaports and inland ports are critical nodes in the supply chain, but they should 
not be planned and managed in isolation. To strengthen the position of Vietnam’s 
seaports, it is important to improve their links to hinterland areas—where 
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the majority of value-adding activities, such as assembly or manufacturing, are 
located—via a variety of modes of transport and cargo-handling options: IWT, 
rail, road, and short sea/feeder connections, as well as multitenant warehousing 
facilities, including those with special handling capabilities, such as cold chains.

Logistics Costs in Vietnam
Vietnam’s rapidly increasing international trade in containerized cargo creates 
new requirements for the transport sector, especially with respect to foreign 
customers who emphasize speedy and timely delivery of high-value goods. There 
is scant evidence of this type of shippers utilizing IWT for such purposes in 
Vietnam. The commodities that utilize IWT are mainly low-value, bulk cargo, 
such as cement, coal, and construction materials. Were IWT to try to attract 
higher-value cargo, it would be necessary to address the reliability, accessibility, 
and visibility problems it shares with railway transportation (speedy delivery is 
generally not required for IWT; see box 2.3 for a discussion of speed and 
 reliability in IWT in Europe).

Box 2.3 speed and reliability as Barriers for iWt in europe

A 2010 survey commissioned by the German Federal Ministry of Environment revealed that a 
majority of shippers have a preference for road transport, as it is considered faster, cheaper, 
and more reliable than competing modes. Only about 14 percent of shippers surveyed had 
had positive experiences with rail transport or IWT. This was concluded from an inquiry among 
123 shippers conducted by the Technical University of Dortmund. Most companies were 
interested in consolidating freight flows, reducing empty trips, and other operational 
improvements within road transport, but largely do not look at modes other than roads.

Nevertheless, inland waterway vessels in Western Europe transport substantial 
containerized volumes from the seaports of Rotterdam and Antwerp to the German 
hinterland, as well as to domestic river terminals. Often, these containers carry high-value and 
time-critical goods. The main reasons for choosing IWT instead of road, however, do not relate 
to the good traceability or the reliability of services, but rather to geographic factors, for 
example, the following:

 1. Location of the seaports of Rotterdam and Antwerp along main waterways connected to 
their hinterland (Germany through the Rhine, as well as major canals to regions within the 
Netherlands and Belgium)

 2. Network of terminals within these countries providing access to nearby industrial 
customers

 3. Congestion at seaports and on main highway connections into port hinterlands

IWT in Western Europe continues to face reliability and traceability challenges. Although 
developments in communication systems like River Information Services aim to reduce these 
problems, to date they have not provided the overall solution initially hoped for.

Source: Includes information reported by Nieuwsblad Transport 2010.
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JICA (2009) provides the following assessment of the current state of 
Vietnamese logistics:

There is as yet no multimodal transportation corridor in Vietnam. The need to 
define improved freight transfers, such as between the road network and ports or 
airports, between the road network and railway loading bays, or between barge 
delivery area and trucks is becoming increasingly important.

The reason is mainly institutional. The transportation system is organized by trans-
portation mode, and no single mode is focused on creating “multimodal chains” and 
“seamless transfers at nodes” that are needed to lower transportation costs.

Inadequate infrastructure has always been cited as the reason for Vietnam’s 
high logistics costs, estimated by some at 25 percent of GDP. This is higher 
than China, Thailand, or Japan. Accordingly, Vietnam has embarked on aggres-
sive programs to improve ports, road, rail, waterway, and airports infrastructure. 
More than these, modern logistics demand a parallel development of the “infor-
mation and communications highway.” Here, one may think of electronic docu-
ments and web-portals to share travel information. And yet, logistics cannot 
wait for the completion of all of these elements before it can be globally 
competitive.

A multimodal framework is invaluable in identifying bottlenecks and weaknesses 
across the supply chain. Targeted intervention is the key to improving Vietnam’s 
logistics performance. According to the World Bank 2008 survey on logistics perfor-
mance, domestic transportation cost is not a main issue. Rather, the poor timeliness 
of shipments is at fault, which, in turn, leads to higher than needed warehousing 
and inventory costs. Creating electronic portals that can link the various logistics 
players (such as freight forwarders, Customs, Truckers, Shippers, Rail freight com-
panies, Manufacturers, etc.) will be one important intervention. The easing of cross 
border trade procedures is another, since Vietnam ranked poorly on this dimension 
compared to other ASEAN countries.

Nurturing the growth of third-party logistics providers (3PLs) is also imperative to 
improve Vietnam’s trade competitiveness. Such enterprises are accustomed to the 
just-in-time inventory practices of global trade. To bypass domestic hold-ups, mul-
tinationals often bring in their own 3PLs to ensure that their products get to market 
on time, and that raw materials arrive just in time. Which policy measures will sup-
port 3PLs in Vietnam? These will include the liberalization of entry rules for foreign 
logistics companies and a revision of the licensing rules hindering multi-service 
logistics businesses.

There are about 1,200 enterprises operating in Vietnam’s 3PL industry, includ-
ing a limited number of world-class logistics multinationals. Although Vietnam’s 
World Trade Organization road map on logistics commitments will not come into 
effect until 2014, foreign companies have started operating under various forms, 
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 especially for the provision of 3PL services utilizing modern technology and stan-
dardized processes linked to developed-country markets.

Vietnam’s logistics services industry is growing rapidly from a small base at 
about 20 percent per year. The export, import, and retail markets have had (and 
are expected to continue to register) high growth rates, and many logistics 
 services providers are likely to benefit from this trend.

Although access to foreign investment in logistics services remains con-
strained, existing limitations are scheduled to be phased out under national law. 
Decree no. 140/2007/CP-ND (dated September 2007) regulates market access 
for foreign 3PL service providers in Vietnam. It stipulates that no 100 percent 
foreign-invested capital enterprises are allowed to enter the market prior to 2014 
(or 2012 in marine transportation).

Further growth in outsourced logistics operations will depend on the ability 
of this sector to offer higher and more consistent service levels. Strategic deci-
sions between vertical integration in logistics and outsourcing to 3PLs constantly 
take place in the global industrial, manufacturing, retail, and services sectors. 
Since 3PL penetration in Vietnam remains limited and service quality is rela-
tively underdeveloped, shippers may pursue inward-looking operating strategies 
aimed at maintaining control along the supply chain. In the Netherlands, for 
example, several incentive programs have been used to promote the use of out-
sourced intermodal transport (see box 2.4). For Vietnam, the use of incentive 
programs may be considered as well.

Box 2.4 cooperation in logistics networks and infrastructure incentives in 
Western europe

logistics services integration
Leading European barge container carriers are increasingly trying to achieve functional vertical 
integration of the container transport chain by extending their service offering to include 
complete door-to-door logistics solutions. As a result, the barge market is now dominated by 
large logistics groups, such as Wincanton, Rhenus Logistics, and Imperial Logistics Group 
(Zurbach 2005). The integration of leading barge operating companies in the structures of 
highly diversified logistics groups further strengthens the functional integration of the logistics 
chain. The logistics groups also fully exploit the complementarities of barge transport with rail 
and road transport to offer clients (shippers) a complete intermodal product and reliable, cost-
effective services.

Intermodal developments in Europe demonstrate that market players are constantly 
searching for ways to bundle cargo and integrate activities along the supply chain. The focus is 
most on operational considerations from the supply side, for example, network optimization 
from the perspective of intermodal operators. Further optimization and expansion of the 
intermodal offering will also greatly depend on successful actions toward coordination and 

box continues next page
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cooperation on the demand side of the market, that is, the shippers and cargo generators. 
Thus, intermodal services require an innovative range of relationships and network formations 
with and between intermodal operators and cargo handlers. These coordination problems in 
hinterland chains have been addressed in Van Der Horst and De Langen (2008) with a strong 
focus on organizational forms and an institutionalized approach. They distinguish four main 
categories of arrangements to improve coordination:

• The introduction of incentives (e.g., a bonus or penalty)
• The creation of an interfirm alliance (e.g., through the introduction of standards for quality 

and service or a joint capacity pool)
• Changing the scope of the organization (e.g., through vertical integration or the introduction 

of a chain manager)
• Collective action (e.g., through governance by a port authority or a concerted action by a 

branch association; see also De Langen and Chouly 2004)

In the Netherlands, the government used the first (incentives, subsidy schemes) and last 
instruments (collective action, such as building the container transferium) to improve the 
network of seaports, inland ports, and hinterland connections.

incentives for the Development and improvement of transshipment Facilities
The Dutch government actively pursues a policy of replacing freight transport by road with 
intermodal transport by rail and IWT. Such modal shift requires an efficient intermodal trans-
port system, and transshipment facilities are an essential part of such a system. Since 1996, 
the Dutch government has designed three schemes to promote the development and 
improvement of transshipment facilities for individual shippers and stimulate the use of ter-
minals. Two schemes were for private-use terminals (i.e., facilities that are not accessible to 
all transport users under nondiscriminatory conditions) and one scheme was for public-use 
terminals:

• Temporary Policy Regulation on Subsidies for (Private) Inland Waterway Links (TBBV) scheme 
in 1996

• Subsidy Private Inland Waterway Connection (SBV) scheme in 2000
• Subsidy Scheme for Public Use Inland Terminals (SOIT) scheme in 2000

Under the two private-use-terminal schemes, the subsidy recipient was required to provide 
a five-year transport guarantee whereby the party undertakes to transship at least a pre-
declared quantity of goods by means of the private link being subsidized. In addition, the 
recipient must report annually on the quantity of goods transshipped.

Under the public-use scheme, the state subsidized 50 percent of the construction and 
equipment cost (subsidy did not cover land) for new terminals or expansions of existing 
terminals for the transshipment of goods to and from waterways. The recipient was required 
to finance at least 50 percent of the total cost of the project and provide a market analysis, 
including an estimate of transshipment volumes during the first five years of operation, 
corroborated by declarations of intent from shippers.

box continues next page

Box 2.4 cooperation in logistics networks and infrastructure incentives in Western europe 
(continued)



Demand for Waterborne and Multimodal Transport 41

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

conclusions on Demand

The market for IWT and coastal shipping transport services in Vietnam is sub-
stantial, although it faces increasing competition from the road sector. IWT and 
coastal shipping are better understood when segregated into three different 
 submarkets: one concerning IWT in the North region, another in the South 
region, and a coastal trade linking the northern and southern economic core 
regions of the country. Within the North and South regions, IWT freight flows 
are highly concentrated on a limited number of waterways.

The market shares of IWT and coastal shipping in Vietnam are high, even 
when compared with that of the road sector. Both sectors are expected to 
substantially grow further in the future, but other modes, especially roads, are 
expected to grow faster. While IWT currently serves mainly bulk cargo ship-
pers and captures only a small share of container volumes, experience from 
Europe suggests that inland waterways, when efficiently connected to ports 
and roads, can carry higher-value, time-sensitive goods on a more consistent 
basis. IWT has a fairly strong competitive position for shipments in the 
100–300 kilometer length of haul range, with a dominant position for ship-
ments in the  100–200  kilometer range. Coastal shipping, on the other hand, 
dominates shipments traveling distances of 1,400–1,600 kilometers, which 
are mostly linked to the trade between the North and South regions. For most 
other distances, the road sector is the main transport mode.

Vietnam’s multimodal transport network, in terms of physical and regulatory 
infrastructure, is at an early stage of development. Indicators on logistics perfor-
mance show that Vietnam’s logistics costs are relatively high compared to those 
of some of its regional peers. Efficient handling in ports is a prerequisite for suc-
cessful competition with other transport modes. The role of 3PLs is still limited, 
although numerous players have already entered the market, and their role is 
growing.

The results of the schemes and investments are shown in table B2.4.1.

table B2.4.1 public subsidy program for transshipment Facilities in the netherlands, 
1996–2004

Scheme Period Budget Approved requests Modal shift

TBBV 1996–00 €20 million 81 of 99 2.0 million tons per year
SBV 2001–03 €1 million 37 of 50 3.6 million tons per year
SOIT 2000–04 €9 million 9 container terminals About 400,000 TEUs per year

Source: Ecorys 2009.
Note: SBV = Subsidy Private Inland Waterway Connection; SOIT = Subsidy Scheme for Public Use Inland Terminals; 
TBBV = Temporary Policy Regulation on Subsidies for (Private) Inland Waterway Links; TEU = 20-foot equivalent unit.

Box 2.4 cooperation in logistics networks and infrastructure incentives in Western europe 
(continued)
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notes

 1. The rail sector accounts for a mere 2 percent of Vietnam’s nationwide interprovincial 
tonnage.

 2. The rail sector accounts for only 5 percent of tonnage in the North-South trade, 
despite the long haul nature of the route.

 3. JICA (2009). Vinalines operates 60 percent of the national fleet (measured in terms 
of deadweight tonnage).

 4. This was confirmed by multiple private stakeholders during interviews; see 
appendix A.
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Supply-Side Considerations: 
Waterways, Ports, and Fleet

institutional Framework for the Waterway and port sectors

The Ministry of Transport (MoT) is responsible for regulating and overseeing all 
transport modes as well as the shipbuilding industry.1 It is also in charge of overall 
national transport planning and is responsible for ensuring that local and provin-
cial infrastructure development is in accordance with the national transport plan. 
MoT coordinates with other central government agencies, such as the Ministry 
of Planning and Investment (MPI) and the Ministry of Finance (MoF). MoT 
reports to the Office of the Government.

MPI is responsible for prioritizing projects and allocating budgets. The coop-
eration between MPI and MoT is therefore critical for all physical works planned 
in Vietnam. Budgets are then provided through MoF.

Several specialized management agencies reside under MoT, the most impor-
tant of which are the Vietnam Inland Waterway Administration (VIWA), 
Vietnam Maritime Administration (Vinamarine), Vietnam Waterway Construction 
Corporation (Vinawaco, which specializes in dredging), and Vietnam Register 
(for fleet registration and quality assurance). The Vietnam National Shipping 
Lines (Vinalines) and the Vietnam Shipbuilding Industry Group (Vinashin) 
reside under the Office of the Government. Most of the larger waterways and 
river ports are managed and administered by VIWA, while Vinamarine adminis-
ters the coastal waterways and the large seaports.2 Smaller waterways and ports 
are controlled directly by provincial governments. MoT also has the administra-
tive responsibility for several education institutes, including Vietnam Maritime 
University.

Waterways
VIWA is the owner of national waterways (a 6,600 kilometer network) on behalf 
of the government and the implementing agency for inland waterway policies. It 
is responsible for the provision and maintenance of infrastructure along national 

c h A p t e r  3
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rivers, lakes, and river ports and for the provision of aids to navigation on the 
waterways. Maintenance dredging works are usually contracted out to Vinawaco. 
In some cases, dredging is initiated by local authorities (e.g., Ho Chi Minh City 
[HCMC]). The remainder of the navigable waterways, including small ports, is 
managed by the relevant provincial departments of transport under the people’s 
committees of the provinces and centrally run cities.

VIWA is subdivided into four regional management units. Management units 
execute public administration functions in the inland waterway transport (IWT) 
sector, and are each responsible for various common-use river ports:

1.  IWT regional management unit number I is in charge of IWT in the provinces 
of Haiphong, Quang Ninh, and sections of Hai Duong in Northern and 
Northeast Vietnam;

2.  IWT regional management unit number II is in charge of IWT in the Red River 
Delta provinces in the North region and in various rivers in Central Vietnam;

3.  IWT regional management unit number III is in charge of IWT in eight prov-
inces in the Mekong Delta and in the southern tip of Central Vietnam; and

4.  IWT regional management unit number IV is in charge of IWT in the nine 
southward provinces of the Mekong Delta and the Gulf of Thailand (Can Tho, 
An Giang, Kien Giang, Vinh Long, Tra Vinh, Hau Giang, Soc Trang, Bac Lieu, 
and Ca Mau).

In addition, VIWA has 15 river management stations overseeing localized river 
navigation, including enforcement. Five of these 15 stations (numbers 2, 3, 5, 6, 
and 8) have been equitized into joint stock companies (JSCs). These JSCs enter 
into contracts with VIWA to carry out the same responsibilities as the river man-
agement stations. Such JSCs operate under the law on enterprises and are 
 partially state-owned. For example, Inland Waterway Management Joint Stock 
Company No. 2 maintains waterway channels; controls river traffic; removes 
obstacles; operates (pulling, pushing) vessels to maintain traffic safety and offers 
pilotage services; manufactures and installs aids to navigation; conducts dredging, 
irrigation, and civil construction; operates cargo transport and ancillary services 
related to vessel repair, sale of spare parts, and refueling; and engages in the trad-
ing of construction material, agricultural products, real estate, and import-export 
transactions. IWT projects are implemented by project management units 
(PMUs) under VIWA or MoT.

Two regional transport and port operating enterprises report directly to 
MoT, namely, the Northern Inland Waterway Transport Corporation (NIWTC) 
and the Southern Inland Waterway Transport Corporation (see the discussion 
in chapter 2).

The Waterway Police are responsible for traffic safety. Traffic management is 
needed on busy waterway sections such as Kenh Cho Gao (also referred to as the 
Cho Gao Canal). Figure 3.1 shows congestion on the Kenh Cho Gao, the main 
artery connecting HCMC to the Mekong Delta. This waterway currently poses 
the most critical capacity bottleneck in the national inland waterway network.
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River Ports
VIWA assumes sole port authority responsibility for national river ports. In 
 several ports, operational activities are conducted by state-owned enterprises 
(SOEs) under MoT. This is, for example, the case for Hanoi Port, as well as for 
Phu Luong Port, about 7 kilometers downstream of Hanoi along the Red River. 
Furthermore, shipping companies may also own and operate ports. For example, 
the NIWTC, an SOE under MoT, owns Phu Dong Port, a new port planned to 
be developed along the Duong River. Box 3.1 describes the institutional orga-
nization of a typical Dutch river port, as a comparison with the Vietnamese 
system.

Seaports, Coastal Shipping, and Maritime Transport
Vinamarine and Vinalines are the two main agencies involved in seaports, 
 maritime transport, and coastal shipping. Vinamarine develops the strategy for 
the subsector and is the regulatory agency under MoT. It is responsible for pre-
paring policy plans and legislative proposals. It has 23 local branches that act as 
harbor masters, regulating vessel traffic at ports, and enforcing maritime safety 
and environmental standards. Search and rescue tasks are also included in its 
mandate. Vinamarine also operates a few small ports. Furthermore, Vinamarine 
is responsible for managing the Vietnam Register and for supporting SOEs such 
as Vinashin and Vinalines in safety and security issues.

Source: David A. Biggs, http://www.facultydirectory.ucr.edu/cgi-bin/pub/public_individual.pl?faculty=2317.

Figure 3.1 congestion on the cho Gao canal
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Box 3.1 institutional organization of a typical Dutch river port

river port hengelo
The river port of Hengelo in the Netherlands (East) is located along the Twente Canal, which is 
accessible to vessels of up to 2,000 tons. Hengelo is the largest port in Twente, with annual 
handling volumes of 3.5 million tons, including 100,000 20-foot equivalent units (TEUs) in 
containerized trade. Responsibilities for the port and canal are allocated as follows:

• The Municipality of Hengelo is responsible for the maintenance of the water area on both 
sides of the canal for 15 meters from the quay. The municipality is the owner of most of the 
dam walls and quays (some sections are privately owned). The municipality of Hengelo has 
the obligation to keep its part of the Twente Canal (2×15 meters width) at the required 
depth.

• Regulation port and quay fees: These fees, referred to as “port fees,” are a levy for the use of 
public municipal water services.

• Ownership structure: The port basins and marina are the property of the municipality of 
Hengelo. Maintenance costs (keeping the waterway at the required depth by dredging) 
for the ports are about €1.2 million per year. Hengelo has invested in the industrial areas 
along the canal (e.g., by building quays) and now recoups part of the cost through 
infrastructure usage fees levied on private companies. Hengelo also has its own 500-
meter public quay, which can be used by companies in the Hengelo region that are not 
located on the water.

• The Regional Department of Rijkswaterstaat (executing agency of the Ministry of Transport 
[MoT]) is responsible for the maintenance and management of the Twente Canal (except for 
the water sections near the port quays, which are maintained by the municipality, as 
mentioned above) and the three locks; plans for deepening the canal and building a new 
lock would take an investment from the MoT of about €120 million.

• Port authority: This task lies with the municipality of Hengelo.
• Some 15 companies located on the water make use of inland waterway transport and port 

facilities for shipping their cargo.
• CTH Property (100 percent held by Foundation CTH) is the owner of the grounds and 

infrastructure of the terminal. CTH Property is the tenant (lessee) of the terminal area via a 
lease agreement with the municipality of Hengelo and Akzo Nobel. The Foundation financed 
the construction of the quay, a runway for the crane, and hardening of the area. CTH Property 
rents the terminal area to the private terminal operator Combi Terminal Twente (CTT) for a 
fixed/variable price.

• CTT is the terminal operator (the container terminal opened in 2001). The company 
is  a  joint venture of three private investors and has invested in the crane, office, 
reach  stackers, warehouses, information and communication technology, and other 
facilities.

• The terminal is a public container terminal by virtue of the distinction between ownership of 
the quay, infrastructure and land area, and the actual operation of the terminal. More than 
30 companies in the region use the CTT terminal.

box continues next page
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Vinalines is an SOE that provides ocean-going and coastal shipping (through 
14 shipping companies), port and terminal operations (18 port and terminal 
handling companies), and vessel servicing (43 companies). Prior to 1995, 
Vinalines was part of Vinamarine. In 1995, the two were separated, with 
Vinamarine being made responsible for policy and strategy issues and Vinalines 
for operational issues. Still, Vinalines is both regulated and financially backed by 
the government. In the country’s strategy for the maritime sector, the company 
is explicitly targeted to become the core in ocean shipping, logistics, support 
services, and seaports. As an SOE, Vinalines benefits from loans explicitly or 
implicitly backed by government guarantees. Being an SOE with close ties to the 
government also carries financial risks. For example, Vinalines was “encouraged” 
to buy ships from Vinashin that had been canceled by some of the shipbuilder’s 
foreign customers as the global economic crisis unfolded. This could end up 
 creating a serious financial burden for the company.

The Fleet
Vietnam Register is an agency under MoT responsible for the technical inspec-
tion of ships and other vehicles (e.g., trucks and rail cars). It reviews and approves 
vessel design, classifies newly built ships, conducts vessel surveys, and registers 
both seagoing and inland waterway vessels. The register for maritime ships 
 covers all ships under the Vietnamese flag or Vietnamese ownership, as well as 
all ships surveyed and inspected by the agency. A comparison of Register data 
with figures from industry experts and operators suggests that the Register does 
not include all inland waterway vessels in active use.

Vinashin is Vietnam’s largest shipbuilder. It owns and operates numerous 
shipyards located all along the country’s coast, representing approximately 
80 percent of Vietnam’s shipbuilding capacity. While the shipbuilding sector as 
a whole is under the oversight of MoT, Vinashin management reports directly to 
the Office of the Government. Vinashin is a signatory party to several joint 
 ventures (some of which with partly foreign-owned enterprises) in the areas of 
shipyards (e.g., Hyundai) and equipment production. Furthermore, the organiza-
tion is active in a number of other sectors, including shipping services and 

• The public investments are approximately €2 million, and private investments are 
approximately €3 million. The container terminal is financed via Foundation CTH through 
a combination of public contributions from (a) the Province of Overijssel (with funding from 
the European Regional Development Fund), and (b) the MoT (with a Subsidy Scheme for 
Public Use Inland Terminals [SOIT] contribution of €0.5 million).

• A 2010 enlargement of the container terminal (from 150 to 300 meters of quay length and 
from 3 to 5 acres of yard area) was financed in equal parts by MoT and by the Foundation.

Source: Ecorys.

Box 3.1 institutional organization of a typical Dutch river port (continued)



48 Supply-Side Considerations: Waterways, Ports, and Fleet

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1

nontransport sectors like real estate and construction. Vinashin faced major 
financial difficulty during the global financial and economic crisis of 2008–09, 
resulting in a 2010 default on a syndicated loan by international lenders. At 
the time of writing, Vinashin is undergoing major debt and operational 
restructuring.

Waterway infrastructure

The number of rivers and canals in Vietnam is estimated at about 2,360, with a 
total length of 220,000 kilometers (see table 3.1). Out of the total network, 
only about 19 percent (41,900 kilometers) is considered navigable, and 
7  percent (15,436 kilometers) has been placed under management and opera-
tion. The major routes in Northern and Southern Vietnam are 4,553 kilometers 
long: 2  percent of the length of the full network. The national government man-
ages 65 waterways in the North region (total length of 2,727 kilometers), 21 in 
the Central region (802 kilometers), and 101 waterways in the South region 
(3,083 kilometers). Detailed information on the major waterways can be found 
in appendix B.

Northern Waterways
The North region’s river system can be defined by four major corridors: Hong, 
Thai Binh, Luoc, and Duong (see map 3.1). The minimum channel widths range 
from 30 to 36 meters, with minimum depths of 1.5–3.6 meters. River conditions 
are affected by the northern hydrometeorology, where May to October is the wet 
(rainy) season and November to May is the dry season. The water level difference 
between the two seasons is 5–7 meters. During the rainy season, the velocity of 
the river is high, but once the dry season sets in, the depth becomes shallower, 
and the velocity drops. The sediment at the estuaries is  complex and difficult to 
manage, with shoals changing every year.

table 3.1 scale of inland Waterways in vietnam

Vietnam inland waterways: 220,000 km

Navigational length: 41,900 km (19%) Non-navigational length: 178,100 km (81%)

Under management: 15,436 km (37%)

Not under management: 
26,464 km (63%)

By central 
government: 

6,612 km (43%)

By local 
government: 

8,824 km (57%)

Of which major Northern routes: 
1,506 km (10%)

Of which major Southern routes: 
3,047 km (20%)

Of which nonmajor routes: 
10,883 km (70%)

Source: Data from JICA 2009.
Note: km = kilometer.
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The North region has 55 channels with a length of 2,753 kilometers, of which 
12 with a length of 1,506 kilometers are considered major routes. Most of the 
waterways in the region operate 24 hours a day because of a secured navigational 
depth. However, the connected waterways are of different grades and feature 
sharp curves, both of which limit navigational efficiency. In addition, a few 
 waterways have limited vertical clearance under bridges and other river-crossing 
structures. The most pressing challenges for the northern waterways are, there-
fore (a) limitations on vertical clearance off river-crossing facilities, (b) a high 
incidence of sharp curves, and (c) the encroachment on riverbanks by housing 
settlements.

Southern Waterways
IWT in the Mekong Delta relies on two major river channels—the Mekong and 
Dong Nai rivers (see map 3.2). The channels are more favorable for IWT than 
those in the North region, with minimum widths of 30–100 meters and mini-
mum depths of 2.5–4.0 meters.3 River conditions are affected by tidal patterns, 
but there are not many shoals and the frequency of dredging is low. On the other 
hand, many channels are constrained by low bridges and narrow clearances. 
Fourteen inland waterway routes in the South region (with a combined length of 
3,047 kilometers) are considered major routes.

Source: World Bank 2008.

map 3.1 inland Waterways in vietnam’s north region
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Central Region Waterways
In the Central region, the rivers flow west to east (from the mountains to the 
sea) independently, without forming a network. Channel lengths span 
804  kilometers. In the wet season, the water velocity is high. Conversely, during 
the dry season the draft is insufficient to support freight traffic. Because of depth 
limitations and the presence of falls, river navigation is generally not viable 
except for short 20-kilometer sections near river estuaries.

Technical Classification of the Waterways
To guide the planning, management, and development of inland waterways, the 
government has adopted a classification system based on channel dimensions and 
corresponding vessel types. Initially, the classification had six classes for all water-
ways. These were subsequently revised in consideration of technical differences 
between the South and North regions, resulting in different class definitions for 
both regions. Although the various definitions may cause some confusion, this 
issue has been avoided so far, as inland waterway vessels usually sail only either 
in the North region or in the South region. A draft version of the classification is 
shown in table 3.2. It should be noted that in practice, waterways may not always 
meet the design characteristics associated with their class. Table 3.3 presents the 
characteristics of river vessels that can be accommodated on each waterway class 
in the North and South regions for 50 and 90 percent load factors. Box 3.2 shows 
a similar classification for Europe.

Source: World Bank 2007.

map 3.2 inland Waterways in vietnam’s south region
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table 3.2 vietnam: technical classification of Waterways

Class

Features of the waterways

River Channel Minimum size of dry lock Bridge span Height of clearance Depth to lay cable/pipe line

Depth 
(m)

Width 
(m)

Depth 
(m)

Width 
(m)

Curve 
radius (m)

Length  
(m)

Width 
(m)

Depth 
level (m)

Channel 
(m) River (m)

Bridge 
(m)

Electric 
wire (m)

Channel 
(m)

River 
(m)

I-North >3.4 >125 >4.0 >80 >600 145.0 12.5 3.8 >75 >120 11 12+∆ H 2.0 2.0
I-South >3.4 >125 >4.0 >80 >450 100.0 12.5 3.8 >75 >120 11 12+∆ H 2.0 2.0
II-North 2.5–3.4 40–125 3.1–3.9 70–80 500–600 145.0 12.5 3.4 >75 >120 9.5 12+∆ H 2.0 2.0
II-South 3.0–3.4 50–125 3.7–3.9 35–80 400–450 100.0 12.5 3.5 >75 >120 9.5 12+∆ H 2.0 2.0
III-North 2.0–2.4 35–40 2.5–3.0 30–40 350–500 120.0 10.5 3.3 >28 >38 7 12+∆ H 1.5 1.5
III-South 2.8–3.0 35–50 3.3–3.6 25–35 300–400 95.0 10.5 3.4 >33 >48 7 (6) 12+∆ H 1.5 1.5
IV-North 1.6–1.9 25–35 2.0–2.4 20–30 100–350 85.0 10.5 2.2 >24 >33 6 (5) 7+∆ H 1.5 1.5
IV-South 2.2–2.8 20–35 2.6–3.2 15–25 70–300 75.0 9.5 2.7 >24 >33 6 (5) 7+∆ H 1.5 1.5
V-North 1.4–1.5 12–25 1.8–1.9 10–20 60–100 26.0 6.0 1.8 >15 >24 4 (3.5) 7+∆ H 1.5 1.5
V-South 1.3–2.2 14–20 1.6–2.5 10–15 60–70 18.0 5.5 1.9 >15 >19 4 (3.5) 7+∆ H 1.5 1.5
VI-North 0.9–1.3 <12 0.9–1.7 10 <60 13.0 4.0 1.3 >10 >11 3 (2.5) 7+∆ H 1.5 1.5
VI-South 0.9–1.2 <14 1.0–1.5 <10 <60 12.0 4.0 1.3 >10 >13 3 (2.5) 7+∆ H 1.5 1.5

Source: VIWA 2007.
Note: X-North: Class x as for inland waterway in the North. X-South: Class x as for inland waterway in the South. Safe sideline ∆ H is stipulated in Ordinance No.54/1999/ND-CP of the prime minister, July 8, 1999. The depth to lay 
cable/pipeline: the depth under the design bottom of planned vessel channel.



52 

table 3.3 river Fleet by Waterway class for 50 and 90 percent load Factors

Class

Self-propelled vessel Pushed barge

Weight (tons)
Length (m)
50%/90%

Width (m)
50%/90%

Draft (m)
50%/90% Weight (ton)

Length (m)
50%/90%

Width (m)
50%/90%

Draft (m)
50%/90%

I-North 601–1,050 49/52 8.8/9.5 2.5/3.1 4×400/600 121/132 20.0/22.0 1.85/2.70

I-South 44/50 9.0/10.0 2.85/3.1 87/92 20.6/22.0 2.55/2.80

II-North 301–600 44/47 7.50/8.50 2.10/2.60 4×400/600 121/132 20.0/22.0 1.85/2.70

II-South 39/42 7.70/8.80 2.50/2.75 87/92 20.6/22.0 2.55/2.80

III-North 101–300 34/40 6.00/7.30 1.70/2.00 2×200/250/400 104/108 7.0/8.5 1.50/2.70

III-South 25/36 6.50/7.50 2.15/2.55 80/87 8.5/9.4 2.30/2.80

IV-North 51–100 27/30 4.80/6.00 1.35/1.60 2×100 71/79 6.0/9.0 1.10/1.20

IV-South 18/22 5.10/5.80 1.80/2.10 54/68 6.10/8.00 1.20/1.60

V-North 10–50 19/24 4.00/5.20 1.20/1.40 n.a. n.a. n.a. n.a.

V-South 14/16 3.40/4.40 1.05/1.50 n.a. n.a.

VI-North <10 12/18 1.90/3.00 0.55/0.85 n.a. n.a. n.a. n.a.

VI-South 11/13 2.30/2.70 0.65/0.85 n.a. n.a.

Source: VIWA 2007.
Note: n.a. = not applicable.
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Planned Investments in Waterways
Between 1999 and 2007, Vietnam allocated Vietnamese dong (VND) 
113,000 billion ($5.6 billion) to public transport infrastructure development 
(see table 3.4). However, only about 45 percent of the planned investments 
were eventually implemented and the related funds disbursed. On average, 
Vietnam’s  1999–2007 transport investment allocation amounted to VND 
14,200 billion (roughly $700 million)  annually—or 2.2 percent of the coun-
try’s gross domestic product (GDP).4 The low investment realization rate 
highlights challenges for the transport sector to secure and mobilize funds.

At present, funding for transport-sector investments is allocated on the basis 
of past trends. The road subsector receives the most funding (80 percent of all 
transport sector funds between 1999 and 2007). By comparison, the inland 
waterway and rail subsectors received minimal levels of funding: 2 percent each 
over the same eight-year period. It is by no means obvious that these percentages 
represent a balanced transportation strategy, where funding depends on the 
investment merits and viability of each subsector’s project pipeline.

Box 3.2 classification of european Waterways

In Europe, inland waterways are classified using the so-called ECEMT categories, defined by 
the European Conference of Ministers of Transport. Its main feature is that classes are defined 
on the basis of the maximum size of ships allowed. The categories are as shown in table B3.2.1.

table B3.2.1 classification of european inland Waterways

Standard ships on which classes are based

Class Type Length (m) Width (m) Draft (m) Tonnage Height (m)

0 Small craft, recreational Varies Varies Varies <250 Varies

I Spits 38.5 5.05 1.8–2.2 250–400 4.0

II Kempenaar 50–55 6.6 2.5 400–650
4.0–5.0

III Dordmun-Ems Canal ship 67–80 8.2 2.5 650–1,000

IV
Rhine-Herne ship 80–85 9.5 2.5 1,000–1,500

5.25 or 7.0
Push convoy 1 barge 85 9.5 2.5–2.8 1,250–1,450

Va
Large Rhine ship 95–110 11.4 2.5–2.8 1,500–3,000

5.25/7.0/9.1Push convoy 1 barge 95–110 11.4 2.5–4.5 1,600–3,000

Vb Push convoy 2 barges 172–185 11.4 2.5–4.5 3,200–6,000

VIa Push convoy 2 barges 95–110 22.8 2.5–4.5 3,200–6,000

7.0 or 9.1
VIb

JOWI-type ship 140 15.0 3.9 Not specified

Push convoy 4 barges 185–195 22.8 2.5–4.5 6,400–12,000

VIc Push convoy 6 barges 270–260 22.8 2.5–4.5 9,600–18,000

9.1193–200 30.0–34.2 2.5–4.5 9,600–18,000

VII Push convoy 9 barges 285–295 30.0–34.2 2.5–4.5 14,500–27,000

Source: ECMT 1992.
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The IWT Master Plan for 2020
Guidance for the development of the IWT subsector is provided by the Master 
Plan for Vietnam Inland Waterway Sector to 2020 (Decision No. 16/2000/
QD-TTg, February 2, 2000). This plan has undergone some revisions and 
 adjustments and has been approved by the Minister of Transport (Decision 
No. 13/2008/QD-BGTVT, August 6, 2008). It comprises programs that VIWA 
seeks to undertake in the areas of infrastructure, transport services, fleet develop-
ment, and vessel manufacturing. The basic directions of the master plan are as 
follows:

1.  Exploit the natural advantages of waterways in transporting bulk cargo at 
lower costs and minimal impact on the environment.

2.  Achieve vertical integration within IWT by synchronizing development of 
routes, ports, handling equipment, vessels, and managerial capacity to meet 
the demand for cargo and passenger transportation at higher quality and safety.

3.  Develop IWT infrastructure to form a seamless system with other transport 
modes, and in coordination with irrigation and hydropower sectors.

4.  Upgrade the fleet with a more efficient configuration that is also safe and 
 better suited to existing conditions in canals and rivers.

5.  Broaden the financing base for IWT, with the public sector focusing on 
the river channels while collaborating with the private sector in port 
development.

Aside from aiming to expand the IWT network of routes and services, the 
plan also set objectives for the vessel fleet, navigational channels, and ports:

1. Vessel fleet: Capacity of 12 million tons; lower the average age of vessels from 
12 to 5–7 years; change the vessel mix to 30–35 percent push convoys and 
65–70 percent self-propelled.

2. Navigational channels: Increase the length of rivers and channels under govern-
ment control; ensure the same grade in main channels; modernize marking 
buoys; and secure channel right-of-way through big cities.

table 3.4 Allocated public investments in transport by subsector, 1999–2007
Millions of U.S. dollars

Mode Total amount % share

Road 4,500 80
Railway 115 2
Waterway 110 2
Maritime 510 9
Air 415 7

Total 5,645 100

Source: Data from JICA 2009.
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3. Ports and landing stages: Modernize selected hub ports, main ports in key 
regions, and special ports; increase loading and unloading efficiency through 
mechanization; and build new passenger ports and landing stages.

4. Capital investment program: The plan is estimated to require more than VND 
73 trillion ($3.7 billion) up to 2020. The sectorial breakdown of the $3.7  billion 
investment envelope is proposed as follows: investments for channel works 
will amount to VND 30 trillion ($1.5 billion), divided into VND 24 trillion 
($1.2 billion) for construction upgrading and VND 6 trillion ($300 million) 
for maintenance; a further VND 7 trillion ($350 million) is programmed for 
ports; VND 36 trillion ($1.8 billion) for vessels; and VND 270 billion 
($15  million) for support industries.

Major Channel Projects
There are 10 major ongoing channelization projects to carry out dredging, wid-
ening, and radius enlargement (see table 3.5). They will also contribute to 
smoothing sharp curves, securing banks, and heightening vertical clearances of 
bridges, among other activities. The original estimated cost for all 10 projects was 
set at about $330 million, to be partially financed by Official Development 
Assistance (ODA) (e.g., from the World Bank).

table 3.5 major channel Development projects as of 2010

Channel section Description
Estimated cost 
(US $ millions)

1a Quang Ninh–Hanoi–Viet Tri Expanding radius, cutting curves, 
regulating the field, heightening air 
clearance of bridges 60

2 Quang Ninh–Ninh Binh (via 
man-made channel of Haiphong) 

Expanding radius, cutting curves, 
heightening air clearance of bridges 25

3a Lach Giang–Hanoi Regulating the estuary, dredging the 
current 75

4a Hanoi–Viet Tri Widening the radius, regulating the 
sandbar 20

5 Viet Tri–Yen Bai–Lao Cai Dredging, building 50
6 Viet Tri–Tuyen Quang Widening the radius, regulating the 

sandbar 20
7a Sai Gon–Ha Tien (via Rach Chanh, 

Thap Muoi 2 canal)
Upgrading, widening, heightening air 

clearance for bridges 40
8a Sai Gon–Ca Mau (via Tra Vinh canal, 

Phu Huu–Bai Sau) 
Widening, heightening bridge air 

clearance 40
9 Tien river (section from Vinh 

Xuong–Vam Nao river) n.a. 5
10 Phuoc Xuyen canal–4Bis–Canal 28 Upgrading bridge air clearance 5

Total cost 330

Source: VIWA 2009, World Bank 2007 and 2008.
Note: n.a. = not available. at the bottom of the table.
a. Projects 1, 3, and 4 and Projects 7 and 8 are currently being implemented under Northern Delta Transport Development 
Project and Mekong Delta Transport Infrastructure Development Project, respectively.
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ports

River Ports
Vietnam’s inland waterway network comprises more than 7,000 river ports and 
landing stages of various categories. According to JICA (2009), there are 126 
general-purpose river ports (of which 122 are in operation), 4,809 freight- 
handling ports (of which 3,484 are licensed), and 2,348 river-crossing docks 
(of which 1,005 are licensed).5 As more industries locate along riverbanks, 
improvised berths of simple design and low cost have also proliferated. While 
convenient to their owners, such improvised landings tend to hamper navigation 
and safety. With a few exceptions, throughput in many of the ports is generally 
low compared to installed capacity.

Small berths operated by local companies can be found in many rural areas, 
not all of which are licensed or actively regulated by local authorities. Regulating 
these activities is difficult because the authorities have limited resources and 
there is a natural incentive to utilize what is perceived to be a free resource. The 
landing stages can be very basic and in many cases consist only of a ramp and a 
small mobile crane. Many lack basic cranes, leaving all cargo to be handled manu-
ally or by crews and equipment hired for that purpose by the shipper.

River ports and landing stages are managed by different entities (VIWA, prov-
inces, and small private enterprises). Public-sector managed ports (whether 
under central or local management) are generally of limited scale, have outdated 
handling facilities and low levels of mechanization, are poorly maintained, and 
have poor hinterland access. Industrial, dedicated ports appear to be well 
equipped and periodically maintained. Landing stages and piers are built for 
specific requirements without any particular pattern or order, although guide-
lines have been issued by VIWA to mitigate the problem.

There are 11 major terminal/river ports in the North region and about 
18 major river cargo ports in the South region. VIWA has drafted the technical 
parameters to be  followed in the preparation of plans and designs for freight ports, 
passenger ports, freight landing stages, and passenger landing stages. Eight classes 
of river cargo ports have been defined based on the following factors (table 3.6):

1.  Scale of infrastructure (size of the wharf, warehousing space, freight yard, 
and/or ancillary facilities);

2.  Size and type of vessels that the port can accommodate (in terms of  deadweight 
tonnage [DWT] and draft); and

3.  Port throughput capacity (tons of cargo per year).

State-run ports tend to cover their operating costs, but any surplus is remitted 
to the government, as they have no fiscal autonomy. Investment and mainte-
nance costs are treated separately and are dependent on the national budget.

Planned Investments in River Ports
The investment program for nine major ports in the North region, nine ports in 
the South region, and one port in the Central region is presented in table 3.7. 
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It has a total cost of VND 366 billion (about $19 million), to be funded from 
local or external sources (e.g., Official Development Assistance). Section 5.2 
identifies core routes and recommends priority ports.

Seaports
Based on the Prime Minister’s Decision No. 16/2008/QD-TTg (January 28, 
2008), seaports are classified into three classes:

1.  Class 1 ports are primary ports with high traffic and serving larger vessels oper-
ating on foreign and long domestic interregional routes.

2.  Class 2 ports function as secondary feeder ports with medium traffic and 
smaller hinterlands.

3.  Class 3 ports are crude oil ports, which in effect are oil tanks adjacent to oil 
derricks at sea.

Table 3.8 describes Vietnam’s main Class 1 maritime ports. It is notable that 
Cai Mep-Thi Vai is the only port range at present capable of servicing vessels of 
more than 50,000 DWT.

Fleet

Fleet of River-Going Vessels
The Vietnam Register classifies the inland waterway fleet by vessel length 
into two categories: vessels 20 meters or less (76,925 units) and vessels longer 
than 20 meters (130,970 units).6 Vessels are registered both at the local and 

table 3.6 vietnam: technical classification of Freight river ports

Class Scope of works
Size (type) of 

accommodated vessel Throughput capacity (tons)

I-A RC-bridge or R-bridge
Warehouse, freight yard, and supporting facilities

≥1,500 DWT vessel or 
draft > 3.5 m

>1.5 million

I-B RC-bridge or R-bridge
Warehouse, freight yard, and supporting facilities

≥1,000 DWT vessel or 
draft > 3.0 m

1.5–1 million

II-A RC-bridge or R-bridge
Warehouse, freight yard, and supporting facilities

≥600 DWT vessel or 
draft > 2.5 m

>1 million

II-B RC-bridge or R-bridge
Warehouse, freight yard, and supporting facilities

≥400 DWT vessel or 
draft > 2.0 m

500–1 million

III-A RC-bridge or R-bridge
Warehouse, freight yard, and supporting facilities

≥300 DWT vessel or 
draft ≥ 1.5 m

>500,000

III-B RC-bridge or permanent supports
Warehouse or freight yard

<300 DWT vessel or 
draft <1.5 m

200,000–500,000

IV-A RC-bridge or permanent supports
Warehouse or freight yard

≥200 DWT vessel or 
draft ≥ 1.0 m

>200,000

IV-B RC-bridge or permanent supports
Warehouse or freight yard

<200 DWT vessel or 
draft <1.0 m

<200,000

Source: VIWA 2007.
Note: DWT = deadweight tonnage; RC-bridge = reinforced concrete bridge; R-bridge = reinforced bridge.
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national levels. Table 3.9 provides key information for the dataset covering ves-
sels over 20 meters long.

The fleet includes a large number of ships of small size. While containerships 
carry on average the largest tonnage capacity, tankers are also considerably bigger 
than dry cargo ships. A fleet analysis conducted in preparation of the World 
Bank-financed MDTIDP (Louis Berger Group and Royal Haskoning 2006) 
showed that, among the dry cargo fleet in the Mekong River Delta as of 
November 2004, 24 percent were ships with a carrying capacity of less than 
25 tons, 23 percent with a carrying capacity of 25–100 tons, 37 percent with a 
carrying capacity of 100–500 tons, and 16 percent with a carrying capacity in 
excess of 500 tons.

Table 3.10 and figure 3.2 show the evolution of the dry cargo vessel fleet by 
DWT and horse power for the years 2000, 2005, and 2010. As table 3.10 shows, 
the 95,126 vessels in Vietnam’s 2010 river-going vessel fleet were 2.8 times the 
corresponding number in 2000. The primary reason for an almost tripling in the 
size of the vessel fleet in the decade to 2010 is the opening up of the Vietnamese 

table 3.7 major port Development projects

Name of port Description Cost ($ million)

North 13
1 Hanoi–Khuyen Luong port Upgrading, expanding 2
2 Phu Dong container port Newly building 4
3 Ninh Binh–Ninh Phuc port Upgrading, expanding 1
4 Hoa Binh port Upgrading, expanding 0.3
5 Viet Tri port Upgrading, expanding 1
6 Da Phuc port Newly building 1
7 Hanoi passenger port Building stage 1 0.5
8 Ben Binh passenger port Upgrading, expanding 1.5
9 Ha Long passenger port Upgrading, expanding 1.3

South 5
1 Phu Dinh port Building 0.8
2 Tan Chau port Building stage 1 1
3 Ho Phong port Building stage 1 0.8
4 Giao Long port Building stage 2 0.3
5 An Phuoc port Upgrading, expanding 0.3
6 Binh Long port Upgrading, expanding 0.5
7 Long Duc port Building stage 1 0.5
8 HCM passenger port Upgrading, expanding 0.5
9 Can Tho passenger port Upgrading, expanding 0.5

Central 0.6
Ho Do port (new) Building 0.6
Total 19

Source: VIWA 2009.
Note: Ninh Phuc and Viet Tri ports are being upgraded under the World Bank–financed Northern Delta 
Transport Development Project (NDTDP), 2009–14. 
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IWT market to private operators, which started in 2000. More recently, the 
2008–09 economic crisis led to a dramatic drop in trade, and many private vessel 
operators (particularly small size service providers) have incurred sustained losses 
or were acquired by larger companies and operators.

Although the growth of the smaller vessel size categories (under 50 DWT) 
between 2000 and 2010 was a healthy 9.8 percent per year, the number of 

table 3.8 profile of major terminals in selected operational class 1 seaports

Name of seaport Name of terminal

Berth Access channel

Length (m) Depth (m)
Maximum vessel 

size (DWT)
Length 

(km)
Minimum 
depth (m)

Cam Pha 500 9.5–10.5 50,000 40 7.4
Hon Gai Cai Lan 926 5.0–12.0 45,000 31 7.3

B12 506 1.6–13.0 40,000 15 8.1
Haiphong Vat Cach 484 4.0–4.5 3,000 20 3.7

Hoan Dieu (main port) 1,717 8.4 10,000 37 4.1
Chua Ve 848 8.5 10,000 37 4.1
Dinh Vu 238 8.7 20,000 26 5.3
Doan Xa 210 8.4 10,000 30 4.5
Transvina 182 8.5 10,000 30 4.5
Viconship 320 — 10,000 30 4.5
Cua Cam 348 2.5–7.0 7,000 20 4.5

Nghi Son Nghi Son General 390 7.5–11.0 10,000 2 7.5
Cua Lo 650 7.5 10,000 4 5.5
Vung Ang 185 10.8 (plan) 45,000 2 9.2
Chan May 420 8.0–12.5 30,000 3 12.0
Da Nang Tien Sa 595 11.0–12.0 30,000 8 12.7

Han River 528 7.0 5,000 8 12.7
Dung Quat 110 8.7 20,000 Near sea 8.7
Quy Nhon 830 8.5–11.8 30,000 7 10.5
Nha Trang 552 8.5–11.8 20,000 5 11.5
Vun Tau Phu My (Ba Ria-Serece) 614 3.0–12.0 60,000 31 12.0
Dong Nai Dong Nai (Long Binh Tan) 172 3.0–8.3 5,000 100 4.0
Ho Chi Minh City Sai Gon 2,669 8.5–11.0 36,000 85 8.5

Ben Nghe 816 9.5–13.0 36,000 84 8.5
Cat Lai 973 10.5–12.0 15,000 85 8.5
Tan Cang 706 9.5 36,000 90 8.5
VICT 486 10.0 20,000 85 8.5
Nha Be Oil 545 6.8–11.8 32,000 70 8.5

Cai Mep-Thi Vai TCCT 300 12.0 120,000 n.a 12.0
TCIT 590 14.0 120,000 33 14.0
CMIT 600 16.5 160,000 28 14.0
SITV 730 14.0 120,000 n.a 12.0
SP-PSA 600 14.5 120,000 n.a 12.0

Can Tho Can Tho 302 11.0 10,000 120 3.0

Source: JICA 2009 and Ecorys/World Bank analysis.
Note: — = not available; DWT = deadweight tonnage.
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vessels larger than 50 DWT grew at an average annual rate of 18 percent over 
the same period, and the share of these vessels in the national fleet increased 
from 10 percent in 2000 to 19 percent in 2010. This increase was driven primar-
ily by much stronger growth in the largest vessel size categories (500 DWT and 
above), at 43 percent per year over the same 10-year period.

While the number of vessels larger than 50 DWT accounted for only 
10  percent of the total number of dry cargo vessels in 2010, they accounted for 
60 percent of the river-going fleet’s installed carrying capacity (table 3.11 and 
figure 3.3). By 2010, the 50-plus DWT category’s share of total river-going car-
rying capacity had grown to 85 percent. Similarly, vessels larger than 1,000 DWT, 
which accounted for just 1.3 percent of the total fleet size in 2010 (by number 
of vessels), contributed 20 percent of Vietnam’s total river-going carrying 
 capacity—up from less than 1 percent of the carrying capacity in 2000. As the 
 transported volumes increased, the capacity share of small vessels (less than 200 
DWT) dropped dramatically over the last decade, from 70 percent to 30 percent. 
This implies that the weighted average age of vessels must have also dropped 

table 3.10 vietnam: size class (DWt) of river-Going cargo vessels, 2000–10

Size (DWT) class river-going vessels
Number of vessels 

in 2000
Number of vessels 

in 2005
Number of vessels 

in 2010

5–15 tons and 5–15 HP 22,531 27,351 53,239
15–50 tons and 15–50 HP 7,875 13,559 23,902
50–200 tons and 50–135 HP 2,749 5,683 9,266
200–300 tons and >135 HP 340 802 1,248
300–500 tons and >135 HP 239 1,059 2,989
500–700 tons and >135 HP 88 578 1,613
700–1,000 tons and >135 HP 33 299 1,641
>1,000 tons and >135 HP 4 60 1,228

Total cargo vessel fleet 33,859 49,391 95,126

Source: Data from Vietnam Register. Mainly for dry cargo ships of more than 20 m or more in length.
Note: DWT = deadweight tonnage; HP = horsepower.

table 3.9 vietnamese inland Waterway ships above 20 meters in length

Vessel type Vessel count
Engine 

capacity (HP)
Average 

capacity (HP)
Carrying 

capacity (tons)
Average 

capacity (tons)

Dry cargo ships 97,439 5,336,761 55 9,934,020 102
Container ships 440 170,355 387 383,262 871
Tankers 2,383 294,378 124 451,162 189
Tugboats 5,035 1,107,652 220 n.a. n.a.
Other 25,673 n.a. n.a. n.a. n.a.

Total 130,970 n.a. n.a. 10,768,444 n.a.

Source: Data fromg Vietnam Register, as of end-April 2010.
Note: HP = horsepower; n.a. = not applicable.
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over the past 10 years (detailed age breakdown data were not available, however, 
to calculate exact fleet aging numbers). The importance of such “scaling up” of 
the vessel fleet with regard to fuel efficiency and greenhouse gas (GHG) 
 emissions will be addressed in chapter 4.

Table 3.12 shows that as early as 2002, the share of larger barges had already 
increased, with the 500-plus DWT barges accounting for almost half of the car-
rying capacity (table 3.12). This share is most likely much larger at present.

Fleet of Sea-Going Vessels
According to Vinamarine, there are 1,654 ships deployed in coastal and regional 
trade. Figure 3.4 illustrates the fleet’s breakdown by vessel type. Of the total 
number of vessels, about 68 percent are dry goods vessels and 23 percent are 
service vessels (e.g., tug boats).

Source: Data from Vietnam Register.
Note: DWT = deadweight tonnage; HP = horsepower.

Figure 3.2 vietnam: number of vessels by DWt class as a share of total Fleet, 
2000–10
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From a deployment standpoint, Vinamarine’s data reveal that 905 out of 
1,654 seagoing vessels operate in coastal routes. Their breakdown into end-use 
categories is similar to that shown in figure 3.4. Since passenger and service 
 vessels lie beyond the scope of the study, they have been excluded from further 
analysis. An analysis of DWT size classes shows that most ocean-going vessels are 
between 500 and 5,000 DWT (see figure 3.5).

There are 38 container vessels registered with Vinamarine. They have an aver-
age carrying capacity of 8,633 DWT per vessel and an average age of 16–17 years. 
The main characteristics of these vessels are summarized in table 3.13.

The smallest and largest container vessels registered are about 4,500 and 
16,000 DWT, respectively. Table 3.14 shows typical DWT size classes for con-
tainer vessels and their corresponding dimensions and 20-foot equivalent unit 
(TEU) capacity. It appears that all coastal container vessels in Vietnam carry 
about 400–1,100 TEUs with only a few of them small enough to sail in rivers. 
A number of sea-river container vessels are probably registered within the IWT 
vessel fleet by the Vietnam Register.

Fleet of Sea-River Vessels
While Vietnam has integrated sea-river vessels, it does not appear that dedi-
cated vessels of various sizes are used for such movements as is the case in 
Europe (see box 3.3). In the South region, a number of Mekong Delta river 
ports are accessible for sea-river ships, reducing the need for IWT between 
coastal ports and upstream ports for some segments. The importance of this, 
however, is considered limited.

Class I (Northern and Southern) waterways in Vietnam can currently 
accommodate self-propelled vessels with a maximum draft of 2.5–3.1 meters, 
a maximum length of 44–52 meters, and a maximum width of 8.8–10 meters. 
Sea-river vessels, as presented in box 3.3, would require significant upgrading7 

table 3.11 vietnam: DWt carrying capacity of river-Going cargo vessels by size class, 
2000–10

Size (DWT) class of 
river-going vessels

Assumed DWT 
capacity per vessel

DWT capacity 
2000

DWT capacity 
2005

DWT capacity 
2010

5–15 tons and 5–15 HP 7.5 168,983 205,133 399,293
15–50 tons and 15–50 HP 32.5 255,938 440,668 776,815
50–200 tons and 50–135 HP 125 343,625 710,375 1,158,250
200–300 tons and >135 HP 250 85,000 200,500 312,000
300–500 tons and >135 HP 400 95,600 423,600 1,195,600
500–700 tons and >135 HP 600 52,800 346,800 967,800
700–1000 tons and >135 HP 850 28,050 254,150 1,394,850
>1,000 tons and >135 HP 1,300 5,200 78,000 1,596,400

Total cargo vessel fleet n.a. 1,035,195 2,659,225 7,801,008

Source: Data from Vietnam Register data.
Note: DWT = deadweight tonnage; HP = horsepower; n.a. = not applicable.
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of the Class I waterways in Vietnam, especially with respect to the length of 
these vessels.

It should be noted that, according to the Comprehensive Study on the 
Sustainable Development of the Transport System in Vietnam (VITRANSS-2), a 
basic weakness of Vietnamese flag vessels is the wide gap that separates them 
from International Maritime Organization (IMO) standards. In interviews with 
suppliers and owners, the requirement for upgrading the quality standards also 
was expressed. The situation is confirmed by relatively high detention rates for 
Vietnamese ships in foreign ports.

Source: Data from Vietnam Register.
Note: DWT = deadweight tonnage; HP = horsepower.

Figure 3.3 vietnam: carrying capacity by DWt class as share of total river-
Going cargo Fleet, 2000–10
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Modernization of IWT Fleet
Fleet modernization is a desirable development goal. It is expected to result in 
(a) an increased share of IWT in total freight movements compared to the busi-
ness as usual scenario, (b) higher transport cost efficiency in fuel consumption 
and equipment maintenance, and (c) reduced GHG emissions per ton kilometer 
(ton-km).

International experience confirms that fleet modernization initiatives typically 
comprise the following three main activities:

1.  Application of modern technologies to existing vessels and their operation 
(i.e., retrofitting), including: 
•	 Propulsion engine renewal with significantly lower emission levels
•	 Installation of propeller nozzles to improve thrust efficiency
•	 Fitting high-efficiency rudder systems for better maneuvering

table 3.12 characteristics of Barge convoys in the mekong Delta, 2002

Size class No. of ships Share in capacity, % Average horsepower

0–200 tons 1,101 13 74
200–300 tons 452 14 172
300–500 tons 558 26 240
500–700 tons 415 29 282
>700 tons 200 18 533
Total 2,726 100 n.a.

Source: World Bank 2007.
Note: n.a. = not applicable.

Source: Data from Vinamarine.

Figure 3.4 vietnam: number of ocean-Going vessels by type, 
2010
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table 3.13 vietnam: ocean-Going container vessel Fleet characteristics, 2010

Characteristics Container vessels

Number of vessels 38
Average DWT capacity 8,633
Total DWT capacity 328,071
Average age in 2010 (years) 16.4
DWT weighted average age in 2010 16.8

Source: Data from Vinamarine.
Note: DWT = deadweight tonnage.

table 3.14 typical container vessel characteristics by size class, Based on World Fleet

DWT size class
Observations in Lloyd’s 

Register, 2008 TEU Beam Draft LOA

5,000 70 411 18 6.1 105
10,000 754 752 21 7.7 135
15,000 558 1,077 24 8.6 155

Source: Data from Lloyd’s Register.
Note: DWT = deadweight tonnage; LOA = length overall; TEU = 20-foot equivalent unit.

Source: Data from Vinamarine.
Note: Excludes service and passenger vessels. DWT = deadweight tonnage.

Figure 3.5 vietnam: ocean-Going vessels by DWt class, 2010
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•	 Installation of passive or active bow steering systems to negotiate tight 
bends

•	 Installation of articulated barge systems
•	 Replacement of fixed propeller systems by azimuth drives for better 

maneuvering
•	 Installation of state-of-the-art nautical equipment (searchlights, echo-

sounders, river radars, rate of turn indicators, gyro compass–controlled 
steering, communication equipment, GPS, E-Charts) to enable night navi-
gation and optimum use of channel 

2.  Planning and implementation of new building work on the basis of state-of-
the-art concepts to support fleet renewal (see box 3.4)

3.  Introduction of new or more efficient waterborne transport systems (e.g., 
innovative push barge concepts and smooth loading/off-loading equipment).

Average Vessel DWT Capacity Increase
An increase in the national average DWT capacity can be obtained, without 
improvement of the fairway (channel), by increasing the length, beam, or draft 
of vessels as far as their area of operation permits. This must be investigated in 
detail for each area of operation and for each route within that area (see appen-
dix C for general considerations on this topic). The largest existing vessels have 

Box 3.3 sea-river vessels in europe

A sea-river vessel type, because of its size and constant exposure to the possibility of 
merging with heavy inland traffic, must have excellent shallow water-steering and 
propulsion properties—similar to those of modern and powerful self-propelled inland 
vessels and push boats. In addition, their wheelhouse must be properly laid out for 
confined water navigation. This is to comply with the convention that “only one person 
directs and steers the vessel” to avoid delayed reaction and possible misunderstanding, 
which otherwise may exist between giving and reacting to helm orders. But the most 
important, and most difficult, requirement to fulfill is for the vessel to cope with shallow 
water navigation (flat bottom, tunneled stern, preferably twin propeller, high-efficiency 
rudders, bow steering, and a high payload at shallow draft). Being often incompatible 
with the requirements for high sea navigation, the tendency in design is that the shallow 
water properties must prevail.

The development of dedicated sea-river vessels started in the early 1950s and has by now 
given birth to a variety of vessel types, many of which are designed for special routes only. The 
most common profile of a highly versatile type is a 2,500 DWT vessel: 87.5 meter long, 11.3 
meter beam, 5.4 meter depth, with 4.15 meter maximum draft and either 9.1 or 6.4 meter fixed 
height. This type of vessel is under construction in series at Thanh Long Shipyard, Haiphong, 
Vietnam, for Damen Shipyards, the Netherlands.

Source: Ecorys.
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dimensions that have more or less emerged naturally in relation to limitations in 
the fairway, as explained in table 3.15.

In addition, economic growth and attractive fiscal regimes provided further 
incentives to invest in new vessels or improve existing fleet. Tanker vessels also 
had to deal with the pressure to transition from single to double hull. Until late 
2006, the Netherlands was the only country that provided tax advantages to 
manage national fleets (e.g., use tax owed to invest in a new ship with guaranteed 
credit).

Fleet renewal and fleet-wide unit capacity increases are long-term processes. 
Figure 3.6 depicts the historical long-term scaling-up trend of average vessel 
capacity for the inland shipping sector in Western Europe over the past 50 years. 

Box 3.4 Fleet renewal policies in the netherlands

The early 1990s saw substantial overcapacity in the IWT fleet in Europe. Many more vessels 
were in operation than necessary for shipping the available goods. To decrease a structural 
overcapacity in the market (estimated at 15 percent of the fleet), a European coordination 
action plan was launched in 1996–98. Yet long before the European Union (EU) took action, 
the Dutch government had already made efforts toward vessel scrapping to reduce domestic 
overcapacity in inland waterway transport. This was done by providing financial incentives for 
scrapping smaller vessels if these were replaced by a smaller number of larger vessels, resulting 
in lower overall capacity but larger unit sizes—thus helping to increase economies of scale. As 
a result, the Dutch fleet modernized at an impressively rapid pace. The observed wave of new 
construction and expansion was mainly triggered by the use of so-called Demolition of Vessels 
schemes in the 1970s and 1980s, followed by an Old-for-New scheme in the 1990s (see 
table B3.4.1). The Old-for-New scheme resulted in approximately 50 percent more demolition 
of vessel DWT than newly added vessel DWT capacity. 

table B3.4.1 Fleet renewal and modernization in the netherlands

Scheme Number of vessels retired DWT Cost (million)

Results of demolition of Dutch inland vessels

1968 905 163,000 5
1976 517 231,000 9
1977 1,019 481,000 15
1980 157 56,000 2
1986 359 324,00 12

Results of old-for-new arrangement of Dutch inland waterway vessels 1990–97

Dry bulk vessels 679 586,000 —
Tank vessels 77 84,000 —

Source: Ecorys. 
Note: Costs refer to government funds spent on program costs or incentives paid. DWT = deadweight tonnage; 
— = not available.
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Box 3.5 shows the evolution of the IWT vessel fleet in the Netherlands between 
2000 and 2008. In Vietnam, a sustained market-driven scaling-up trend in the 
IWT fleet has taken place over the past 10 years, as discussed earlier. By way of 
comparison, approximately 4,500 cargo vessels currently operating in the 
Netherlands have a combined carrying capacity of close to 6 million tons, or 
about 1,300 DWT per vessel. In Vietnam, there are about 95,000 operational 
vessels with nearly 8 million tons in aggregate capacity, or only about 80 DWT 
per vessel. The largest 8,700 vessels in Vietnam have a carrying capacity of about 
5.5 million tons, or slightly more than 600 DWT per vessel.

table 3.15 constraints for vessel DWt capacity increases

Parameter Constraints

Length Fairway curvature, lock length, fairway width, and vessel maneuverability
Beam Fairway (bottom) width, lock, and/or bridge passage width
Draft Water depth, bottom soil type, and acceptable underkeel clearance versus speed

Source: Ecorys.
Note: DWT = deadweight tonnage.

Source: Dutch Inland Shipping Information Agency 2009.
Note: DWT = deadweight tonnage; IWT = inland waterway transport.

Figure 3.6 Average increase in tonnage (DWt) in the Western european (Belgium, Germany, 
and the netherlands) iWt Fleet relative to vietnam’s position

3,000

2,500

2,000

1,500

1,000

500

0
1951–1960 1961–1970 1971–1980 1981–1990 1991–2000 2001–2008

Tanker fleetDry cargo fleet Total fleet

Av
er

ag
e 

de
ad

w
ei

gh
t t

on
na

ge



Supply-Side Considerations: Waterways, Ports, and Fleet 69

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

Box 3.5 Dutch iWt vessel Fleet evolution, 2000–08

The total number of dry cargo and tanker vessels in the Dutch IWT fleet decreased by 
18  percent between 2000 and 2008 (see bottom row of table B3.5.1). But the headline growth 
rate masks a large dichotomy in the evolution of the fleet by vessel size: while small size classes 
(less than 1,500 DWT) showed large decreases, the larger classes (1,500 to over 3,000 DWT) 
showed increases of varying magnitudes. 

In contrast with the number of vessels, the total carrying capacity of the Dutch fleet 
expanded by 4 percent between 2000 and 2008 (see table B3.5.2). Again, a large decrease was 
observed for the smaller size classes, while capacity from ships over 3,000 DWT grew rapidly.

box continues next page

table B3.5.1 vessel count in the Dutch inland Waterway Fleet by DWt category, 
2000 vs. 2008

Vessel DWT 
category

2000 2008

% change 
2000–08

No. of dry 
cargo 

vessels

No. of 
tanker 
vessels

Total 
vessels

No. of dry 
cargo 

vessels

No. of 
tanker 
vessels

Total 
vessels

Up to 249 449 232 681 235 222 457 −33%
250–399 532 37 569 302 27 329 −42
400–649 808 81 889 567 58 625 −30
650–999 1,066 70 1,136 761 56 817 −28
1,000–1,499 920 154 1,074 714 100 814 −24
1,500–1,999 315 80 395 331 74 405 3
2,000–2,499 190 75 265 220 82 302 14
2,500–2,999 291 43 334 347 51 398 19
3,000 and more 113 29 142 268 84 352 148

Total 4,684 801 5,485 3,745 754 4,499 −18

Source: Central Commission for Navigation on the Rhine 2009.
Note: DWT = deadweight tonnage.

table B3.5.2 tonnage Deployed in the Dutch inland Waterway Fleet by DWt category, 
2000 vs. 2008
Thousands of tons

Vessel DWT 
category

2000 2008

% change 
2000–08

Dry cargo 
vessel 

tonnage

Tanker 
vessel 

tonnage
Total 

tonnage

Dry cargo 
vessel 

tonnage

Tanker 
vessel 

tonnage
Total 

tonnage

Up to 249 65 24 89 30 23 53 −40%
250–399 173 12 185 101 9 110 −41
400–649 434 40 474 308 29 337 −29
650–999 868 57 925 617 45 662 −28
1,000–1,499 1,115 194 1,309 860 126 986 −25

table continues next page
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While Vietnam has undergone a desirable fleet scaling-up process over the 
past 10 years, the average vessel carrying capacity remains comparatively low. As 
such, there is significant potential for further scaling up of the Vietnamese IWT 
fleet. However, Vietnam is expected to encounter a number of impediments to 
the use of larger vessels, particularly network infrastructure bottlenecks that limit 
further up-scaling of the IWT fleet and/or the use of sea-river vessels. Therefore, 
the scaling-up trend will not realistically hold for all waterway classes.

Scaling up could bring about economies of ship size: the effect by which a 
1 percentage point increase in ship size decreases unit shipping costs by more 
than 1 percent. Not only will fixed costs (labor, capital, insurance) per DWT 
decrease, but larger ships are also more fuel efficient, resulting in lower fuel 
costs and a reduction in CO2 emissions. On the core routes, a scaling-up trend 
of about 400–500 DWT per decade, starting from 600 DWT in 2010 for the 
most commercially oriented portion of the national fleet, appears to be a plau-
sible pathway for Vietnam (see chapter 5 for further discussion of potential 
policy measures). Since Vietnam’s fleet scaling-up track record over the past 
decade did not involve explicit public policy interventions, there is evidence 
that the sector is flexible enough to accommodate growing demand volumes on 
its own while driving further modernization and scale increase. Targeted public 
sector policies, however, may speed up this process while generating attractive 
economic returns.

conclusions on Waterways, ports, and Fleet

Vietnam has an extensive amount of inland waterways, of which 41,900 kilome-
ters are navigable and 15,000 kilometers are under central management. The 
core sections in the North and South regions (about 4,500 kilometers) are 

Box 3.5 Dutch iWt vessel Fleet evolution, 2000–08 (continued)

table B3.5.2 tonnage Deployed in the Dutch inland Waterway Fleet by DWt category, 
2000 vs. 2008 (continued)
Thousands of tons

Vessel DWT 
category

2000 2008

% change 
2000–08

Dry cargo 
vessel 

tonnage

Tanker 
vessel 

tonnage
Total 

tonnage

Dry cargo 
vessel 

tonnage

Tanker 
vessel 

tonnage
Total 

tonnage

1,500–1,999 537 135 672 561 123 684 2
2,000–2,499 426 166 592 495 180 675 14
2,500–2,999 807 119 926 961 140 1,101 19
3,000 and more 412 98 510 990 326 1,316 158

Total 4,837 845 5,682 4,923 1,001 5,924 4

Source: Central Commission for Navigation on the Rhine 2009.
Note: DWT = deadweight tonnage.
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classified as the highest waterways classes. Investment projects have been defined 
for a few of these core sections, but public funding for improving and maintain-
ing the  waterways appears to be insufficient.

Vietnam has 7,000 river ports and landing stages, but only about 30 are of 
major importance for cargo flows. A large number of the landing stages are 
 neither licensed nor regulated, and while they are convenient to the industries 
located along the river bank, they also hinder navigation and safety. Vietnam also 
has 49 seaports, of which the most important ones are located in the North 
region, around Haiphong, and in the South region, around HCMC.

The number of vessels in Vietnam’s 2010 river-going fleet was almost three 
times the corresponding number in 2000 due to the opening up of the Vietnamese 
IWT market to private operators in 2000. Vietnam also experienced a scaling-up 
trend in the IWT fleet over the past 10 years, along the same lines of Western 
Europe over the past five decades, but of a different magnitude, given the rela-
tively nascent position of the industry in Vietnam. As the transported volumes 
increased, the capacity share of vessels less than 200 DWT dropped dramatically 
over the past decade from 70 percent to 30 percent. Vessels larger than 1,000 
DWT, for example, contributed 20 percent of Vietnam’s total river-going carrying 
capacity in 2010, up from less than 1 percent of the carrying capacity in 2000.

Despite the large scaling up in Vietnam, the low average carrying capacity per 
IWT cargo vessel of 80 DWT, compared to 1,300 DWT in the Netherlands, for 
example, clearly indicates that the potential for further scaling up is large and 
should indeed be a path to be considered. The level that can be reached will, 
however, depend on the waterway capacity that can be made available on the 
most important routes. Vietnam is expected to encounter various impediments 
to the use of larger vessels because of infrastructure bottlenecks. It is also worth 
noting that the rapid scaling up in Western Europe and in the Netherlands, in 
particular, was facilitated by government tax advantages and other financial 
incentives. While Vietnam has not resorted to any incentives so far in the scaling 
up of its fleet, which was largely driven by market forces, incentives could speed 
up the modernization and scaling-up process.

notes

 1. This chapter deals primarily with inland waterways. A brief discussion of coastal 
waterways is included at the end of the chapter.

 2. Some of the main seaports in Vietnam are on rivers. These are administered by 
Vinamarine.

 3. The same wet and dry seasonal patterns apply in the South region as in the North 
region. In the South region, the water level difference between the two seasons is 
5–7 meters (JICA 2009).

 4. JICA 2009. From 1994 to 2002, this figure stood at about 3.2 percent of GDP (World 
Bank 2006).

 5. General purpose river ports are ports where multiple types of commodities are 
handled (e.g., bulk cargo, general cargo, and containers; the facility may also service 
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passenger itineraries). Freight handling ports do not operate as passenger ports. River-
crossing docks are not technically ports; rather, they are the landing points of river-
crossing ferries. Nevertheless, while landing stages or improvised berths may not 
qualify as ports due to their small size and their dedicated use, they typically fulfill 
some port functions.

 6. Data as of end-April 2010.

 7. A maximum draft of 4.15 meters is reached only when a vessel is heavily loaded with 
cargo. Under different load factor circumstances, a typical sea-river vessel could also 
be operated with a draft of 3.0 meters.
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Modal Differences in Fuel Efficiency 
and Greenhouse Gas Emissions

In 2005, Vietnam’s carbon dioxide (CO2) emissions amounted to 81.6 million 
tons, of which 20.3 million tons—25 percent of the total—were attributed 
to the transport sector. Within the transport sector, about 92 percent of the 
CO2  emissions originated from road transport and about 5 percent from water-
borne transport (inland waterways and coastal shipping). However, both of 
these  figures include passenger as well as freight transport. As no data are avail-
able for Vietnam for emissions resulting from freight movements by mode, the 
modal ton-kilometer (ton-km) breakdown from table 2.1 was used as a basis 
for developing crude estimates of the shares of road freight transport and 
waterborne freight transport. Assuming that road transport emits 2–3 times as 
much greenhouse gas (GHG) per ton-km as waterborne transport, and based 
on a road sector modal share of about 38 percent and a waterborne freight 
combined share of about 62 percent (ignoring for simplicity the 4 percent 
share of rail and air freight), road transport’s share of GHG emissions, although 
accounting for a smaller share of ton-km transported, would be between 
1.2 and 1.8 times the GHG emissions produced by the inland and coastal 
waterways. This chapter attempts to refine these crude estimates by giving a 
better sense of the emissions produced by each subsector.

relative carbon intensity among transport modes

Financial prices of transportation services typically do not reflect all social 
costs and benefits. External costs and benefits include environmental costs 
due to pollution, GHG emissions, congestion, traffic accidents, and noise, as 
well as positive impacts (often referred to as Mohring effects).1 Emissions 
per ton or ton-km can vary significantly depending on the mode of transport 
used. Typically, transport by inland or coastal waterways fares better than 
road transport with respect to GHG emissions, noise, safety, congestion, and 
Mohring effects.

c h A p t e r  4
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Mohring or density effects in inland waterway transport (IWT) can generate 
economic benefits. The Mohring effect for the waterways can be explained as 
follows: If traffic and transport levels by road increase, congestion increases, 
resulting in a higher sum of vehicle operation and time costs. However, an 
increase in transport levels on coastal and inland waterways could have positive 
effects. An increase in the level of international trade, for example, would enable 
the use of bigger ships, which results in lower shipping costs and higher fre-
quency of shipping services,2 which in turn results in lower inventory carrying 
costs for importers and exporters. This effect also applies to scheduled coastal 
shipping services, where the strong increase in volume will lead to a combination 
of lower shipping costs and lower inventory carrying costs (see appendix E for 
further details).3

Transport emissions by road and waterways are significantly influenced by the 
size and age of the vehicles and vessels deployed. Specifically, the larger the 
vehicle or vessel, the lower the emissions per unit of service; the older the vehicle 
or vessel engine, the less fuel efficient it is. The precise outcome in a modal com-
parison therefore depends on the size of trucks and ships compared and the 
composition and evolution of the fleet. In addition to size and age, higher levels 
of congestion result in higher GHG emissions. Moreover, the operational costs of 
the road network (maintenance costs from wear and tear) are likely to increase 
with higher traffic intensities and higher truck load factors. While congestion 
could occur in the waterways, it is typically more of a road phenomenon.

In this section, emission performance data for road and IWT that are taken 
from the literature are presented. Subsequently, indicative estimates are made for 
assessing the potential benefits of measures to improve environmental perfor-
mance of IWT. For the design of the modal split model (see chapter 7 and appen-
dix D), this approach is further detailed using field data gathered and 
intervention- specific assumptions made.

Figures 4.1, 4.2, and 4.3 present the range of emissions per ton-km trans-
ported associated with various transport modes. (Box 4.1 discusses the carbon 
intensity of the Dutch IWT sector as a key benchmark.) It should be noted that 
these estimates are for European and Organisation for Economic Co-operation 
and Development countries, suggesting that higher emission factors (or at least 
the upper bound within a given range) are more applicable to emerging econo-
mies, which typically devote considerably less resources to vehicle and infra-
structure maintenance and are prone to less efficient driving/voyage 
conditions.

Large trucks are up to three times more carbon-intense compared with coastal 
container vessels. Emissions from coastal container vessels range from 32 to 36 
gCO2 per ton-km, while those for heavy duty trucks range from 51 to 91 gCO2 
per ton-km (see figure 4.1). Figure 4.2 provides estimates that are more relevant 
to Vietnam’s current situation (i.e., reflecting an environment of relatively small 
and inefficient trucks and inland shipping vessels). Based on figure 4.2, the car-
bon intensity of trucks (at 90–125 gCO2 per ton-km) is on average closer to two 
times that of inland waterway vessels (40–70 gCO2 per ton-km).
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Figure 4.1 co2 intensity of selected Freight transport modes, log scale
g/ton-km

Source: International Transport Forum (ITF) estimates and Buhaug et al. 2008, as shown in Crist 2009.
Note: DWT = deadweight tonnage; RoRo = roll on/roll off; TEU = 20-foot equivalent units.
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Figure 4.2 co2 emissions, long Distance (>150 km) Freight transport, 2010
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Figure 4.3 co2 emissions for long Distance Bulk Freight transport, 2000
g-ton/km

Source: Van Essen et al. 2003.
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Box 4.1 co2 emissions from inland shipping in the netherlands, 1995–2005

In the Netherlands, inland shipping CO2 emissions per ton-km decreased by about 13 percent 
in the 10 years between 1995 and 2005 to roughly 40 gCO2 per ton-km (see figure B4.1.1). On 
the other hand, CO2 emissions per vessel-km increased over the same period and at a similar 
rate. Taken together, these trends confirm that a sustained increase in the scale of inland ship-
ping vessels in the Netherlands has been attained, as more freight is being shipped with fewer 
vessels, thus increasing fleet efficiency per ton-km.

Figure B4.1.1 inland shipping co2 emissions in the netherlands, 1995–2005

Source: Denier van der Gon and Hulskotte 2010.
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Figure 4.3 shows emission ranges that are perhaps the most applicable to 
Vietnam, as this figure particularly focuses on bulk cargo—the most dominant 
commodity type for IWT in the country—transported by relatively small inland 
vessels (less than 250 tons). Road freight emissions are 60–80 gCO2 per ton-km 
for trucks and 30–160 gCO2 per ton-km for inland shipping vessels. One could 
argue that the smaller trucks used in Vietnam, particularly in the Mekong Delta, 
are at the higher end of this range. The figure also shows that the most significant 
efficiency gain in inland shipping is achieved when vessel sizes increase from less 
than 250 deadweight tonnage (DWT) to vessels larger than 250 DWT. This 
 suggests that as the scaling up of the fleet and the shift toward larger vessels 
continues, Vietnam would be expected to move toward the lower end of the 
waterway vessel emissions range.

indicative estimates of GhG emission reductions

This section further focuses on CO2 emissions from road and waterway freight 
transport by estimating, on an indicative basis, potential reductions from fleet 
modernization and modal shift. Table 4.1 shows different IWT vessel size classes 
in Vietnam and the corresponding number of vessels by class in 2000 and 2010. 
The column on emission factors (EFs) shows indicative EFs for Vietnam’s vessel 
DWT classes based on expert judgment and the above-presented literature find-
ings. Weighted by number of vessels,4 the weighted average fleet EF in Vietnam 
for 2000 is estimated at 146 gCO2 per ton-km, improving to 137 gCO2 per ton-
km by 2010. Weighted by carrying capacity,5 the weighted average fleet EF in 
Vietnam for 2000 is estimated at 110 gCO2 per ton-km, improving to 71 gCO2 
per ton-km by 2010.

table 4.1 indicative evolution of vietnam’s Average iWt vessel Fleet emissions
CO2 per ton-km

Carrying capacity (DWT) IWT 
vessels EF IWT gCO2 per ton-km Number of vessels in 2000 Number of vessels in 2010

5–15 tons and 5–15 HP 160 22,531 53,239

15–50 tons and 15–50 HP 130 7,875 23,902

50–200 tons and 50–135 HP 100 2,749 9,266

200–300 tons and >135 HP 75 340 1,248

300–500 tons and >135 HP 60 239 2,989

500–700 tons and >135 HP 50 88 1,613

700–1,000 tons and >135 HP 45 33 1,641

>1,000 tons and >135 HP 40 4 1,228

Number of ships weighted 
average EF (gCO2 per ton-km) n.a. 146 137

Capacity weighted average EF 
(gCO2 per ton-km) n.a. 110 71

Source: Ecorys.
Note: DWT = deadweight tonnage; EF = emission factor; HP = horsepower; IWT = inland waterway transport; n.a. = not applicable.
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The average fleet EFs and traffic volumes were then used to estimate the total 
CO2 emissions from IWT in Vietnam (table 4.2). The 2030 columns show two 
scenarios. The “scaling up and modernization” scenario assumes that Vietnam’s 
fleet EF will improve from 71 to 50 gCO2 per ton-km between 2010 and 2030. 
The “frozen EF” (i.e., same as baseline) scenario assumes no further improvement 
after 2010. The indicative annual emissions savings reach 1 million tons of CO2 
in 2030. Such gain is expected to be in part market-driven and in part attribut-
able to government policies and incentives.

Table 4.3 shows an indicative estimate of the reduction in GHGs as a result 
of a hypothetical 10 percent modal shift from the roads to the waterways. The 
table uses indicative EFs for trucks in Vietnam based on expert judgment. The 
total annual emissions reduction achieved by the modal shift in this example is 
0.4 million tons CO2 in 2030.

By comparing tables 4.2 and 4.3, these initial results suggest that the most 
critical opportunity for Vietnam to reduce freight transport emissions, all else 
being equal, is to enable the use of larger vessels and more modern, cleaner 
engines. In particular, the impact of these practices appears to be significantly 
larger than the reduction in emissions that could be obtained from modal shift 
away from the roads, even if a rather optimistic rate of modal shift of 10 per-
cent is assumed (as will be shown later in the report, feasible levels of modal 

table 4.2 indicative Gain from Fleet modernization and Upgrading

Vietnam IWT CO2 emissions 2010
Scaling up and 

modernization 2030 “Frozen” EF 2030

Average IWT fleet EF (gCO2/ton-km) 71 50 71
IWT a ton-km (billion ton-km) 23 48 48
IWT CO2 emissions (million tons CO2) 1.6 2.4 3.4

Source: Ecorys/World Bank analysis.
Note: EF = emission factor; IWT = inland waterway transport.
a. Based on an annual growth rate of 3.7% for IWT between 2008 and 2030 according to JICA 2009.

table 4.3 indicative Gain from modal shift from road to Waterway Freight transport

Vietnam IWT CO2 emissions 2010 2030

Average truck fleet EF (gCO2/ton-km) 110 80
Average IWT fleet EF (gCO2/ton-km) 71 50
Roada ton-km (billion ton-km) 30 129
Road CO2 emissions (million tons CO2) 3.3 10.3
Road modal share minus 10%: road ton-km (billions) n.a. 116
Modal shift to IWT: IWT ton-km (billions) n.a. 13
Road CO2 (million tons) n.a. 9.3
IWT CO2 for freight shifted from road (million tons) n.a. 0.6
Modal shift case road + IWT (million tons CO2) n.a. 9.9
Total CO2 reduction modal shift case (million tons CO2) n.a. 0.4

Source: Ecorys/World Bank analysis.
Note: EF = emission factor; IWT = inland waterway transport; n.a. = not applicable.
a. Based on an annual growth rate of 7.5% for road freight between 2008 and 2030, according to JICA 2009.



Modal Differences in Fuel Efficiency and Greenhouse Gas Emissions 79

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

shift for Vietnam are estimated to be in the range of 1–3 percentage points in 
the long run). This should help prioritize policies that address vessel and 
engine use.

conclusions

Three conclusions emerge from this chapter:

1. IWT (on vessels larger than 250 DWT) and coastal shipping generate lower 
CO2 emissions per ton-km than road freight transport.

2. Mirroring the experience of Western Europe, significant improvements in the 
national fleet’s environmental performance are expected in Vietnam as the 
country continues to develop and to the extent that larger vessels with more 
modern engines are adopted by the shipping market.

3. These mode-specific efficiency improvements are expected to have a much 
larger impact on reducing GHG emissions than any reasonable levels of modal 
share shift from the roads to the waterways.

While the above conclusions have been obtained on the basis of indicative 
analysis presented in this chapter, they are formally tested—and confirmed—
later in the report with the use of modal split and cost-benefit modeling (see 
chapter 7 and appendixes D–F).

notes

 1. While the “Mohring effect” originally referred to the positive impact of increasing 
returns in transit service—where an increase in transit frequencies would result in a 
decrease in wait times, an increase in demand, and a further increase in transit 
 frequencies—it also applies in other transport settings.

 2. It is noted, however, that, initially, larger ships will lead to lower frequency of service, 
but this will change once volumes further increase.

 3. To the extent that larger trucks could be used on the road, therefore reducing the total 
number of trucks, road transport could also generate some positive Mohring effects.

 4. The average fleet EF weighted by number of vessels is calculated as the sum of the 
products of the average EF by size class and the number of ships per size class divided 
by the total number of ships.

 5. The average fleet EF weighted by the fleet carrying capacity is calculated as the prod-
uct of (a) the average EF by size class, (b) the average DWT size by DWT size class, 
and (c) the number of ships per size class divided by the product of the number of 
ships in each size class and the DWT size in each DWT size class.
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Main Challenges and 
Recommendations

The main challenges that could impede the further development of the inland 
and coastal waterway sectors of Vietnam are summarized under four headings: 
(a) current planning practice, (b) the institutional/regulatory environment, 
(c) incidence of physical bottlenecks, and (d) financing bottlenecks. They are 
discussed in this chapter.

planning

•	 A single-mode focus on transport subsectors adversely affects efficient resource utili-
zation and hinders waterborne transport growth ambitions. Transport plans are 
typically prepared with a single-mode focus, with little attention to multi-
modal operations and the integration of modal services. Moreover, the basis for 
resource allocation within such plans is seldom clear. The majority of resources 
for the transport sector go into roads, with expenditures on waterways left at 
even lower levels than those proposed in the Public Investment Plan. As a 
result, it is highly unlikely that system improvements are being realized. The 
single-mode planning also reflects the organization of Vietnam’s Ministry of 
Transport (MoT) (which is similar to that of equivalent ministries in many 
other countries). While MoT acknowledges the value of integrated transport 
planning under one department, it recognizes difficulties both at the organiza-
tional and at the human resource level in realizing this setup, and for the time 
being is working on ensuring coordination between the different subsectoral 
plans as they are being developed as a way of ensuring multimodal planning. 
Successful examples from the European Union (EU), where a number of pro-
grams were set up to support multimodal transport planning, and the success 
stories thereby publicized could be of value to Vietnam. MoT could benefit 
from capacity development in this area.

•	 The dry port concept in the vicinity of large cities should be further investigated. 
Multimodal transport chains rely heavily on logistics service facilities at both 
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ends of the chain. While most manufactured goods’ freight flows involve 
import/export movements, such facilities are required near the main cities and 
industrial zones in Vietnam—specifically the conurbations of Hanoi and Ho 
Chi Minh City (HCMC), as these two areas account for about 60 percent of 
the country’s gross domestic product (GDP).

•	 Historical focus on bulk flows underestimates containers’ potential. In Vietnam, 
as in Europe, inland waterways have historically been used for shipping bulk 
cargo (building materials, minerals, etc.). The bulk sector will continue to 
grow and will benefit from improvements in the fleet, waterways, and ports. 
However, strong growth in freight transport is currently associated with a 
broader group of commodities, most of which are shipped in containers. And 
since current forecasts are largely based on historical trends, they likely 
underestimate the true growth potential of new segments. As a result, the 
shipping routes defined as “core” routes may not be the ones critical for con-
tainer flows. These freight flows will be strongly focused on the corridors 
between the main seaport terminals and the large cities/industrial areas.

•	 There is a need to rationalize the port planning process. Market stakeholders 
indicate a need for proper river port development master planning, clearly 
indicating future port developments from a long-term perspective. At pres-
ent, both the Vietnam Inland Waterway Administration (VIWA) and 
Vietnam Maritime Administration (Vinamarine) are responsible for river 
port planning, which creates some confusion in their roles. The current port 
master plan includes too many ports even though the capacity of the current 
port system is not fully utilized. The port master-planning process needs to 
be rationalized with clear definitions for the river ports administered by 
VIWA and those by Vinamarine and their respective roles. The port planning 
process itself will require strong coordination between Vinamarine and 
VIWA not only for the river ports but for seaports as well, given the linkages 
between the two and how river ports can often serve as feeders into the sea-
ports or distribution points for imports. This point is also discussed below 
under the scattered responsibilities section.

•	 Allow for integrated port planning. It is common for ports to drive, at least par-
tially, facility location decisions of firms and industry clusters. They are also a 
critical link in numerous production networks. As a result, port authorities are 
often given the jurisdiction to carry out integrated planning, development, and 
management of ports (see the Port of Hengelo case in box 3.1). This model can 
be considered for Vietnam’s core ports.

•	 Fleet Planning: Supply-demand uncertainty in the investment cycle. Over the past 
several years, operators have invested heavily in new vessels on the back of a 
growing Vietnamese economy, as evidenced by the fleet developments pre-
sented in chapter 3. This has contributed to capacity increases as well as higher 
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average vessel sizes. However, such investments (many of which debt financed) 
appear to have gone beyond true market needs on account of unwarrantedly 
high optimism—and the 2009–10 economic crisis magnified the risks for 
investors taking on large debts. This investment wave, which has similarities to 
fluctuations historically seen in the Netherlands, poses risks that, while not 
atypical for private sector operators, can severely impact the stability not only 
of the shipping industry but of the many industries the latter serves. Frequently 
published and widely accessible information on demand-supply trends and 
expectations could assist private investors in making capacity and operating 
decisions and mitigate the impact of adverse economic shocks. Such market 
information could be made available through a sector organization represent-
ing the industry vis-à-vis shippers, suppliers, and the government.

institutional/regulatory environment

•	 Scattered and unclear roles and responsibilities in the sector. This manifests itself 
in several ways.
 – Seaports. The task of port authority is scattered among several authorities: 

usually Vinamarine (on the maritime side), the port operator (which is 
often Vinalines but also several other state-owned enterprises [SOEs]), 
and the local government (on the hinterland side). This causes port 
 developments to be difficult to implement and may result in longer imple-
mentation times or unsuccessful investments due to insufficient or late 
 co-investment in the surrounding support infrastructure.

 – Waterways. Coastal shipping and river transport near seaports are particu-
larly affected by the fact that these sections are under the jurisdiction of 
both VIWA and Vinamarine. For example, sea-river vessels can sail up to 
river ports (the latter sometimes managed by Vinamarine) on river sections 
managed by VIWA. Conversely, inland waterway vessels can sail to seaports 
under the jurisdiction of Vinamarine. Most seaports are, in fact, located 
along rivers rather than directly at the coast, further contributing to admin-
istration overlap.

 – River ports. While the larger ports are registered and regulated by VIWA, 
with SOEs in place to operate facilities, smaller ports are often neither reg-
istered nor regulated.

 – Each of the involved stakeholders no doubt has a reasonable view on the 
development of the waterway sector from its own perspective. The main 
challenge is to reach a shared vision that all stakeholders can agree to. This 
cannot happen without MoT playing a strong leadership and coordination 
role. MoT could play a coordinating/moderating role among all stakehold-
ers, including not only regional and local governments but notably also 
transport operators.

•	 Unbalanced playing field for private operators. Private operators report facing dis-
advantages compared to SOEs competing in the same sector(s). The enactment 
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of the Law on Enterprises (in 2008) and the abolishment of the Law on SOEs 
(in 2010) have formally introduced the same market conditions for private 
firms and SOEs. In practice, however, the latter are believed to still enjoy easier 
access to finance, where they benefit from longer-term maturities and lower 
interest rates, as well as implicit state guarantees. In addition, some SOEs have 
a dominant position in particular markets, greatly  reducing competition. For 
example, the Northern Inland Waterway Transport Corporation (NIWTC) 
 controls 80 percent of the inland waterway transport (IWT) market in the 
North region. Similarly, Vinalines and the Vietnam Shipbuilding Industry 
Group (Vinashin) account for substantial portions of the coastal shipping and 
shipbuilding market, respectively. Irrespective of whether former SOEs receive 
these benefits, the perception that they do remains strong. This needs to be 
addressed in a clear and transparent manner to avoid holding up, or slowing 
down, the development of multimodal logistics and the modernization of the 
fleet, and to avoid further depriving the sector from the innovation and efficien-
cies that the private sector brings.

•	 Cooperation among the different players in the transport chain requires more atten-
tion. Another field that needs to be further developed is the integration of 
activities along the transport chain. If shippers cannot easily coordinate itiner-
aries across modes, they tend to continue their historical (silo-based) ways of 
operation instead of shifting to more integrated (intermodal) operations. 
Cooperation platforms bringing together shippers, transport companies, and 
service providers could be set up to overcome this impediment. Moreover, 
minimizing the number of times for interaction along the supply chain reduces 
the opportunity for rent seeking and corruption. A recommendation from the 
2006 Multimodal Transport Regulatory Review in Vietnam regarding the 
establishment of a National Logistics Forum to promote consultation between 
the government, the logistics industry, and customers should be considered. 
This could also serve to market and promote the sector’s services to large 
shippers.

•	 The roles of the public and private sectors in river port ownership, operation, and 
management need to be clarified. The actual role of the public and private sec-
tors in port ownership, financing, operation, and management is not made 
clear by the regulatory framework, nor is there a consensus as to the role each 
should play. If the private sector is willing to invest in the operation of public 
ports, then the role of the public sector could be limited to ownership and 
oversight. This would free up scarce government resources for other activities 
as well as harness private sector efficiencies and innovation.

•	 Separate port authority responsibilities from terminal operations. In order to mod-
ernize river port operations, it is recommended that the operation of major 
river ports be devolved to private operators under a landlord port arrange-
ment. Competition between ports could incentivize investments in 
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cargo-handling and storage facilities to the benefit of end users. Investments in 
port modernization can also be undertaken by the private sector.

•	 Alliances between container terminal operators and shipping lines have their ben-
efits but could also be problematic. Over the past 5–10 years, shipping compa-
nies have looked to merge with terminal operators to gain control of a larger 
segment of the supply chain and hence be more competitive. While this argu-
ment has some merit, it may end up creating a monopolistic situation, which 
would disadvantage smaller shippers and reduce competition. Consequently, 
there is an argument for splitting Vinalines’ container terminal operations and 
shipping activities. The need to do this will finally depend on the extent of 
competition from other ports and the market share of an alliance/consortium 
in a given market.

•	 Weak capacity at the main sectoral institutions hinders the performance of the 
 sector. The key government agencies responsible for the planning and regula-
tion of the sector need capacity strengthening: 
 – VIWA has no survey vessels and its river maps are considered inaccurate by 

private companies. This requires investment in equipment and capacity 
building. At the time of writing, two World Bank–supported projects, the 
Mekong Delta Transport Infrastructure Development Project (MDTIDP) 
and Northern Delta Transport Development Project (NDTDP), were pro-
viding well-targeted capacity development and institutional support to 
VIWA. Investments in survey vessels could be financed through the pro-
posed Waterway Maintenance Fund (WMF) (see the discussion below on 
financing).

 – Vinamarine staff acknowledges weak capacity to perform their planning 
and regulatory roles. Holistic capacity development programs need to be 
developed for Vinamarine staff.

 – The capacity of the Vietnam Register, as the quality assurance authority, 
needs to be strengthened, and the quality standards of Vietnamese flag ves-
sels upgraded and enforced. The Register should be also afforded the capac-
ity to register all vessels. This could later help in generating funds, as 
discussed under financing below. In addition, the capacity of local shipyards 
needs to be raised, building on ongoing efforts by a number of development 
partners (e.g., Norwegian-funded training support to Vinashin, and plans in 
the Netherlands to develop education support in this area). 

•	 The warehousing function as a strategic component of the river port business model. 
Warehousing services are critical to efficient supply chains. If not efficiently 
designed, they would result in higher inventory carrying costs and reduce com-
petitiveness. As goods are delivered from factories to ports, the latter become 
de facto inventory-carrying locations. Located closer to market, port-side ware-
houses can enhance delivery response times and may allow IWT to carry goods 
cheaply in large lots while still being able to deliver to customers in small lots 
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and high frequency. It is therefore strategic for IWT ports to examine the 
potential of the warehousing function as part of their business model, along 
with the improvement of the more traditional cargo-handling functions.

physical Bottlenecks

Waterways
The distribution of IWT activity in Vietnam is disproportionately concentrated 
on a limited number of routes in the North and South regions. Maps 5.1 and 5.2 
define the core routes carrying the largest volumes (both for current and pro-
jected long-term [2030] freight flows) and the locations of the priority ports to 
which the bulk of resources and improvement efforts should be directed.

It is expected that, in addition to these routes, the waterways connecting the 
seaports to the main cities of Hanoi and HCMC will face strong volume 
growth if international container shipping continues to expand rapidly (as is 
projected).

map 5.1 main inland Waterways and ports in the north region

Source: Ecorys with data from JICA 2009.
Note: IWT = inland waterway transport; TEU = 20-foot equivalent unit.

Port Group 1: Northern region
Cargo throughput 2007: 54 million tons (30%)
Container throughput 2007: 1.2 million TEUs (26%)

Ton per day
300,000

200,000

100,000

2008
2030
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The expected increase in transport volume is already putting pressure on 
transport infrastructure and fleet requirements. In addition, IWT faces 
increasingly strong competition from road transport operators. In such an 
environment, Vietnam requires a competitive inland waterway sector capable 
of reducing transport costs per unit of service. Such a decrease can be 
achieved by economies of ship size through the deployment of larger ships, 
in combination with increased operating efficiency and better logistics 
 services provisions (e.g., IT-based services). This is especially needed for the 
sector to be able to play a more active role in multimodal transport. Moreover, 
the overall sustainability of the transport system requires an important role 
of the inland waterway sector, as this reduces greenhouse gas (GHG) emis-
sions and congestion on roads.

Service needs, however, will vary by shipper type. Among waterway shippers 
that require higher inland waterway technical standards (e.g., fewer channel 
depth limitations) are large-scale enterprises that operate their own barges. 

map 5.2 main inland Waterways and ports in the south region

Source: Ecorys with data from JICA 2009.
Note: IWT = inland waterway transport; TEU = 20-foot equivalent unit.

Port group 5: HCMC, Vung Tau-�i Vai
Cargo throughput 2007: 98 million tons  (54%)
Container throughput 2007: 3.2 million TEUs (71%)

Ton per day

300,000

200,000
100,000

2008

2030
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Their long-term direction is to shift to bigger vessels and barges to achieve effi-
ciency, but channel limitations and low bridge clearances have decelerated this 
trend. A strong competitive position for IWT also depends on these shippers’ 
ability to concentrate their operations on a limited number of routes, thereby 
attaining the required volume aggregation that enables the use of larger ships. 
Therefore, a focus of investments on these core routes is recommended.

However, in Vietnam’s rapid-growth environment, the waterway capacity 
expansion investments currently underway are likely to sufficiently address 
demand only through the medium term (e.g., 2020). Additional investments, 
either to further expand previously upgraded waterways or to address 
 long-neglected bottlenecks such as the Cho Gao Canal, will be needed. Similarly, 
the issue of underprovision of recurrent expenditures in maintenance (see next 
subsection) will need to be addressed with comparable priority as that given to 
capital expenditures in new projects.

Lack of IWT Maintenance Hinders Market Development
Maintenance of the core waterways is of utmost importance. Once routes are 
selected and the desired capacity/design is defined, maintenance works should 
be organized such that these design capacities are met, in order to offer reli-
ability and predictability to waterway users. Reliable logistics networks and 
 competitive delivery times are required for IWT to become a more competitive 
transport option for manufactured goods, which have a higher value density 
than bulk cargo. This can be realized only if sufficient maintenance of fairways 
is conducted.

IWT maintenance suffers from lack of funds. Currently, funds for channel 
maintenance, mainly for dredging and bank protection works, are derived from 
state funds and fall short of needs. Although there is no firm estimate on what is 
the minimum amount necessary for maintenance, the consensus is that only 
50–60 percent of that minimum is nowadays being made available.

VIWA estimates that they would need $2,000 per kilometer of fairway for 
proper maintenance, while they receive only $1,000 per kilometer from the 
central budget. There are not sufficient resources for regular surveys. Thus, 
the conformity of existing waterways to the technical standards of their 
 respective classes cannot be ascertained. Another consequence of insufficient 
maintenance funds is the inability to publish up-to-date navigational charts to 
guide vessels. Siltation levels are poorly defined or tracked as a planning tool for 
maintenance dredging programs, which cannot be implemented rigorously and 
regularly due to lack of funds.

Maintenance needs to be given priority. The benefits of upgraded channels 
can be realized only if it induces the use of bigger and more efficient IWT 
 vessels. Investment in these vessels is expensive, so if there is a risk that channel 
standards cannot be guaranteed by regular maintenance, then operators will not 
invest in better vessels. Investment in channel development and upgrading will 
become ineffective unless standards are maintained. The ability of IWT to be 
competitive, even on selected corridors only, will be impaired if waterways 
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cannot be maintained. One of the actions needed to address this problem is to 
strengthen funding for IWT maintenance.

Ports
Vietnam should develop a network of sea and river ports with hinterland con-
nections by focusing on the key needs of different cargo types: (a) main seaports 
and connections to river ports for bulk transport—focus on potential river ports 
(within industrial areas and firms that primarily use IWT) that can make use of 
inland waterways that are accessible by large vessels and (b) main seaports and 
connections to river ports for containerized transport—focus on potential river con-
tainer terminals (with logistics areas and companies that import and/or export in 
the container trade) that can grow and have excellent hinterland connections by 
IWT, road, and rail.

Efforts in the North region should focus on the development of the 
 Haiphong-area seaports and IWT ports, complemented with IWT terminals in 
Nam Dinh, Hanoi, and Viet Tri (see map 5.1). This would provide a core 
 triangular network along the most intensive trade routes (per projected growth 
rates to 2030). Efforts in the South region should prioritize the development of 
the combined seaport and IWT ports at Vung Tau and HCMC, complemented 
with terminal development in My Tho, Can Tho, and Long Xuyen (see map 5.2). 
Such interventions would not only support the existing intensive use of the IWT 
route between HCMC and My Tho/Ben Tre, but also support the development 
of the Southwest and Southeast Mekong Delta and cross-border IWT trade.

River ports. The future role envisaged for river ports as freight transfer cen-
ters needs to be clarified to guide investment strategies in ports. Tier 1 river 
ports should not be regarded only as loading and unloading points for barges, 
but also as points for intermodal services linking IWT to roads (and rail where 
available) and for activities such as stuffing and stripping of containers, customs 
clearance, and other support services. Priority should thus be given to port 
developments at the core nodes identified. It is important to ensure that these 
port facilities—which may be privately operated—are accessible to all possible 
users. Viet Tri Port, which is being improved under NDTDP, would serve as an 
excellent example of a freight transfer point as it is served by waterways, roads, 
and rail.

While it is expected that much of the port activity will be in industrial ports, 
where some of the infrastructure provision falls under the responsibility of the 
port users themselves, public ports still have an important role to play for 
 large-scale shippers. These goods are first brought in bulk by inland waterway 
vessels to a port for distribution and shipped in small lots by trucks (intermodal 
transport). It is strategic for the subsector to continue to be competitive in this 
service, not just for its viability, but also to discourage the use of highway alterna-
tives, which would contribute to road congestion.

The inherent disadvantage of inland waterway transportation is the unavoid-
able double handling of cargo; but this can be countered if the subsector can 
offer better interface with other modes, particularly trucking.
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Seaport investments and transport linkages. The plans for the expansion of the 
ports of Saigon/greater HCMC, Da Nang, and Haiphong are under implementa-
tion. Hence, the focus should now shift to improving the connectivity of ports to 
roads, railways, and inland waterways. Such connecting infrastructure is vital to 
the success and viability of the new deep-water seaports. For example, the Lach 
Huyen Port complex will need a 2.4-kilometer bridge to connect it to the main-
land of Haiphong.

In the South region, expressway access should be provided, in time, for the full 
operation of Cai Mep-Thi Vai. The same can be said about channel dredging of 
the Soai Rap channel to coincide with the completion of terminals in the Hiep 
Huoc area or the navigation channel to Lach Huyen. Linkages to the ports of Can 
Tho and My Tho also require improvements—especially with the completion of 
the Quang Chanh Bo channel.

Container terminals: limited container-handling capacity at river ports. Several 
private operators perceive potentially attractive opportunities in the develop-
ment of container services between seaports and river ports, where truck drayage 
and/or transloading services can be arranged for delivery to regional customers. 
That, however, would require the availability of publicly accessible, efficiently 
run container terminals. Some of the larger private IWT operators suggest that it 
could be more efficient for them to own and operate their own river terminal 
facilities rather than seeking better negotiated terms with public port operators. 
Even if that were the case, the development of public-use container terminals is 
critical for smaller IWT operators as multimodal centers located at or near ports 
become consolidation stations arranging for the pooling of small consignments 
into larger shipments.

Fleet
Impressive modernization of the inland waterway fleet in Vietnam has been tak-
ing place since about 2000 with little government intervention. Before that time, 
the commercial fleet was smaller in number as well as size, but as of that year 
the fleet size and capacity have risen remarkably. While investments have been 
made in small vessels, a significant amount of larger vessels has been added to the 
fleet. And although the fleet modernization over the past decade has taken place 
with little government intervention, which could argue for continuing along the 
same path, experience from Europe indicates that financial incentives have accel-
erated the pace of modernization. Generally the trend in Europe could be char-
acterized as “doing more with fewer vessels,” while in Vietnam, small vessels 
continue to account for the bulk of the vessel counts in the national fleet. 
Vietnam could further focus on building of new, larger vessel sizes while discour-
aging smaller vessel sizes. From a policy intervention perspective, focus could be 
directed toward stimulating clean engine technologies and fuel-efficient opera-
tions, coupled with sustainable shipbuilding practices. This is particularly impor-
tant given that GHG emission reductions resulting from fleet modernization are 
expected to be much higher than those resulting from modal shift from roads to 
waterways (see chapter 4).
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Financing

Options for Enhancing the Sector’s Financing
While capital investments in the waterways have historically been funded 
through government budget allocations and Official Development Assistance 
(ODA), ensuring sustainable financing for waterway maintenance has proven 
challenging. One way to safeguard the funds required for adequate IWT mainte-
nance is through the creation of a WMF. Revenues for such a fund would origi-
nate from annual budgetary support as well as contributions from waterway 
users (primarily shipping carriers, but also industrial users and waterfront real 
estate owners). Several options for this fund are discussed below. The fund could 
be governed and managed by VIWA, under the overall guidance of a supervisory 
council that includes members of the various stakeholder groups.

Pricing to unlock additional funds: Ideally, prices of transport services should 
reflect the true economic and social cost of the provided services so that each 
mode reflects its true cost to the economy, and users are able to choose freely in 
response to market signals. This would level the playing field across modes; 
encourage competition, consistency, and predictability in the application of rules; 
and allow inefficient enterprises (private and public) to exit the market as may 
be the case. To the extent feasible, the full life-cycle cost of transportation infra-
structure should be recovered from its direct beneficiaries. Where this is not 
possible, a mechanism for covering the shortfall should be instituted.

However, it is important to recognize that additional fees charged by the sec-
tor may affect its competitive position if competing modes are not treated simi-
larly. Furthermore from a political economy perspective the implementation of 
levies or charges may be sensitive and difficult if other measures to improve the 
sector’s position are not undertaken simultaneously. The following four types of 
fees could be considered:

•	 Channel usage fee
•	 Registration fee
•	 Fuel levy
•	 Frontage fee

Channel fee: One obvious source is a channel fee, which is much like a toll 
road fee. This can be collected at key points of the waterway. Although conceptu-
ally appealing for its ability to target direct beneficiaries, a fee scheme of that sort 
would not be without operational risks. A program to collect user fees for chan-
nel maintenance was piloted in Vietnam three years ago, but failed. By studying 
the reasons for failure, a more sustainable system could be introduced.

Registration fee: An annual levy for vessel registration could be imposed on 
vessel owners. In principle, this source offers a huge potential. With an estimated 
fleet of 7.8 million registered tons (see table 3.11) at, say, Vietnamese dong 
(VND) 20,000 per registered ton, the WMF could receive VND 150 billion 
($7.5 million) a year, sufficient to cover the current maintenance financing 
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shortfall for the core network. However, this would require an effective vessel 
registry system. The registration system could also be used as an incentive/disin-
centive mechanism to promote fleet renewal and modernization. Establishing a 
special financing facility for domestic fleet expansion could lead to greater com-
petition and efficiency in domestic coastal shipping services.

Fuel levy: Another option is a fuel levy, a portion going to roads and a portion 
to IWT. The road sector has estimated that VND 2.5 trillion ($125 million) can 
be generated for the road fund. If only 5 percent of this is given to IWT, then 
VND 125 billion ($6.25 million) can be added to WMF every year, which would 
cover nearly all annual core maintenance needs (beyond what is already being 
provided through the existing budgetary process).

Frontage fee: A fourth source of funds for maintenance is a kind of frontage fee. 
Businesses locate along riverbanks because there is value to the location. At VND 
50,000 per meter per year, and assuming only 1,000 kilometers of riverbank 
fronts are eligible, funds raised could reach VND 50 billion ($2.5 million). Given 
that there is no property tax in Vietnam, such a frontage fee would not consti-
tute double taxation.

One or more of the above funding mechanisms have been utilized with 
 reasonable success in other countries, notably the United States. While it seems 
feasible to raise the necessary funds to close the funding gap for waterway main-
tenance in Vietnam, strong political leadership and an active engagement of the 
private sector by the relevant public sector agencies will undoubtedly be 
required.

reference

JICA (Japan International Cooperation Agency). 2009. The Comprehensive Study on the 
Sustainable Development of Transport System in Vietnam (VITRANSS-2). Hanoi: JICA.



   93  Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

Strategy and Action Plan

Based on the analysis of the waterway sectoral demand and supply, the sector’s 
potential, and the current institutional and financial impediments identified, key 
challenges and recommendations were summarized in a proposed inland water-
way transport (IWT) and coastal shipping strategy (see figure 6.1). The strategy 
brings in demand-supply considerations, sets out objectives, and outlines 
approaches and measures to achieve them.

Enabling further growth of IWT and coastal shipping requires that actions be 
taken in the areas of waterway, port, fleet, and logistics services and infrastructure 
development. In order to realize these, and given the increasing limitations in 
public budgets facing Vietnam, it is recommended that interested parties take 
the following steps:

•	 Focus waterway and port investments on the core network.
•	 Ensure continuous maintenance of these priority waterways to provide reli-

able navigation conditions to the market.
•	 Promote IWT and coastal shipping as transport options for shippers.
•	 Support the development of multimodal logistics services.

When it comes to fleet modernization, while autonomous (i.e., market-
driven) developments with little government intervention have proven viable in 
the past, government support could speed up the pace of transformation. Coastal 
waterways are natural waterways not requiring specific upgrading measures, 
except for the maintenance of port access channels, particularly in the North 
region. The development of intermodal facilities is another area where public 
and private sectors could collaborate.

In order to achieve the objective of sustainable growth in IWT and coastal 
shipping, actions are identified in four areas:

•	 Secure stable funding.
•	 Enhance financing options.
•	 Improve the competitive position of IWT and coastal shipping.
•	 Strengthen the institutional framework.

c h A p t e r  6
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Based on the overall strategy, a list of actions has been developed (see 
table 6.1), indicating the following:

•	 Description of the action
•	 Suggested timeframe for execution (for illustrative purposes only)
•	 Ideal stakeholder responsibility allocation
•	 Potential financing options
•	 Remarks, if any

The next chapter assesses the economic attractiveness of selected public 
 sector interventions.

Market analysis 

Coastal shipping
IWT

Container sector
Truck sector 

Is status quo
consistent with need? 

Waterways: No
Insufficient capacity
(depth, width) on 
core network 
Limited reliability
Inadequate maintenance
provision

Ports: No
Limited access to multi-
user terminals
Lack of multimodal
 

Fleet: Possibly
Historic trend suggests
private market can drive 
scale increases 
Public policies can
hasten the rate of 
change 

Main objective 

Stimulate and
accommodate growth
in IWT and coastal 
shipping 
Reduce GHG
emissions in transport 

GHG emissions
Modal intensity per 
ton-km
Efficiency enhancing
measures 

How to achieve it? 

Waterways
Invest in core network
Boost maintenance

Ports
Invest in key nodes
Promote multimodal 
services and container 
terminals

Fleet
Incentivize adoption 
of cleaner engines 
through support 
programs 

Logistics
Facilitate service
provision 

Specific measures 

Bolster maintenance 

Enhance financing

Improve competitiveness

Strengthen institutions

services

Better reflect market share
in budget process 
Pilot pay for performance

Pilot user charges
Increase role of local
governments 

Level playing field within
waterborne sectors 
Promote multimodal 
Stimulate 3PL participation
Encourage dry ports

Assess public sector role
Utilize integrated 
planning on multimodal 
and corridor basis 
Address regulatory
enforcement 

Figure 6.1 schematic of the proposed iWt and coastal shipping strategy

Source: Ecorys/World Bank analysis.
Note: 3PL = third-party logisitics; GHG = greenhouse gas; IWT = inland waterway transport.
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table 6.1 recommended Actions for iWt and coastal shipping Development in vietnam

Type of intervention/
strategy Strategy component Description Execution

Stakeholders 
responsible Way to finance Remarks

Alleviating physical 
bottlenecks

Waterways Invest in core network 2013–20 VIWA GoV, ODA Corridor 1 of the Red River Delta 
and Corridor 1 of the Mekong 
River Delta, which attract the 
highest levels of traffic, should 
be given priority

Provide adequate maintenance 
by fully funding maintenance 
needs in collaboration with 
carriers and end users

Continuous VIWA WMF To be concentrated on core 
network

Ports Invest in core sea and river ports 2013–20 Regions in their 
capacity of port 
authority (see 
institutional 
component)

Regional 
government, 
GoV, ODA

This concerns public 
infrastructure only (e.g., 
better hinterland access); 
suprastructure investments 
are to be made by private 
operators

Fleet Introduce a stimulation program 
for engine efficiency

2013–20 GoV GoV Relevant both for IWT and 
coastal fleet

Planning reforms Introduce multimodal 
planning practices 
(including dry 
ports)

Ensure coordination among 
different subsectoral 
administrations for effective 
multimodal planning

2013–14 MoT/DoT

Launch demonstration program 
and promotion council

2013–20 GoV and private sector GoV and private 
sector 
participation

Examples of promotion councils 
are found throughout Europe 
(European Intermodal 
Association, various national 
member organizations, best 
practices applied)

Rationalize the port 
planning process, 
and update port 
master plan

MoT to coordinate between 
Vinamarine and VIWA and 
update master plan

2012–13 VIWA and port 
authorities

GoV, ODA

table continues next page
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table 6.1 recommended Actions for iWt and coastal shipping Development in vietnam (continued)

Type of intervention/
strategy Strategy component Description Execution

Stakeholders 
responsible Way to finance Remarks

Financing strategy Increase funds for 
IWT and coastal 
shipping

Safeguard investment in 
waterways and ports

2012–20 MoT with MPI/MoF GoV/ODA

Fund maintenance 
through WMF

Establish waterway 
maintenance fund by mix of 
government contributions, 
fuel levy, and revenues from 
user charges such as channel 
fees, registration fees, or 
frontage fees

2013 onwards MoT and VIWA and 
private sector

GoV and user 
fees

Relates to maintenance action 
above

Institutional/regulatory 
reform

Strengthen the 
regulatory 
framework for port 
management

Introduce landlord principles 
in river ports and seaports 
with increased role for local 
government (compare 
Hengelo case)

2012 onwards Concerted effort of 
all stakeholders 
involved: 
municipalities, 
regions, GoV, MoT, 
private sector, and 
IFIs

Mixed

Unify vision for the 
sector

Alignment of vision on 
development of the water 
transport sector

2012–13 VIWA, Vinamarine, MoT

Promote a level 
playing field in 
market access and 
competition

Same treatment for all 
enterprises (including access 
to new capital)

2012 onwards SOEs, GoV, banking 
system

Private

Fair treatment of all users in 
ports

2012 onwards GoV, port authorities

Minimize rent seeking Strict enforcement of regulation, 
and acting upon malpractices

2012 onwards GoV GoV

Source: Ecorys/World Bank analysis.
Note: DoT = Department of Transport; GoV = government of Vietnam; IFI = international financial institutions; IWT = Inland waterway transport; MoF = Ministry of Finance; MoT = Ministry of Transport; MPI = Ministry 
of Planning and Investment; ODA = official development assistance; SOE = state-owned enterprise; Vinamarine = Vietnam Maritime Authority; VIWA = Vietnam Inland Waterway Administration; WMF = Waterway 
Maintenance Fund.
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Estimated Impact of Public Sector 
Interventions in IWT and 
Coastal Shipping

translating the iWt/coastal shipping strategy into 
tangible interventions

The stock-taking exercise of the previous chapters has shown that inland water-
way transport (IWT) activity in Vietnam is disproportionately concentrated on 
primary routes and key nodes in both the North and South regions. It was on this 
basis that chapter 6 recommended that policy makers focus available investment 
budgets on a limited number of ports and core sections of the network. Long-
term forecasts of transport volumes indicate that today’s main routes will retain 
this status through 2030. This was confirmed by the report’s stakeholder inter-
views, where views on freight volumes, routes, infrastructure provision, fleet, and 
cost structures were discussed (see appendix A for the list of interviewees).

Based on the above, this chapter will consider infrastructure investments that 
comply with two key criteria: (a) they belong in the core waterway and/or port 
network and (b) they are strictly incremental to any existing or ongoing invest-
ments (where the latter are considered part of a “business-as-usual” baseline).

In addition to infrastructure-based interventions, other performance-enhanc-
ing policies in IWT and coastal shipping have been identified. These relate to 
waterway maintenance management, engine and fleet modernization incentives, 
awareness and behavioral change incentives for users, and measures to stimulate 
a more intense use of coastal shipping.

Nine individual interventions are proposed, summarized in table 7.1 (inter-
ventions are listed in no particular order; a detailed description of each is pro-
vided in appendix E). It is relevant to assess the desirability of a variety of 
interventions because international experience (e.g., in Europe and elsewhere) 
has shown that successful outcomes in IWT often require multipronged 
approaches, where a combination of interventions can target improvements in 
sector competitiveness from several angles simultaneously.

c h A p t e r  7
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methodology: translating interventions into impacts

The proposed interventions were evaluated to assess their desirability. The eco-
nomic evaluation methodology was based on two modeling techniques:

1. Modal split model. This model translates interventions into modal share 
impacts. The rationale is as follows. Actual modal choices between two 
modes—in this case, road versus waterborne transport—respond to mode- 
specific service attributes (e.g., cost), which typically vary depending on origin-
destination (O-D) pair. Policy and infrastructure interventions may lead to a 
different set of attributes, which would in turn affect shippers’ modal decision 
making. For the purposes of this report, the key modal attribute of interest 
will be integrated transport costs per ton-kilometer (ton-km). These costs will 
generally be expected to fall for waterborne transport as a result of purpose-
fully designed interventions relative to those of road transport, prompting 
shippers and logistics decision makers to shift some of their freight flows from 
higher cost modes (in this case, the roads) to lower cost modes (barges or 

table 7.1 proposed interventions to enhance performance

No. Intervention name Intervention summary
Implementation 

time frame
Estimated 

costs ($)

1 Upgrade waterway Corridor 1 
of the Red River Delta 

Raises Corridor 1 (Quang Ninh–Haiphong–
Pha Lai–Hanoi–Viet Tri) from waterway 
class ii to class i 

2016–20 150–250 million

2 Upgrade waterway Corridor 2 
of the Red River Delta 

Raises Corridor 2 (Haiphong–Ninh Binh) 
from waterway class iii to class ii

2014–16 150–300 million

3 Upgrade waterway Corridor 3 
of the Red River Delta 

Raises Corridor 3 (Hanoi–Day/Lach Giang) 
from waterway class iii to class ii 

2013–15 100–200 million

4 Enable extended gateway 
facility in the Red River 
Delta to serve the Hanoi 
market

Development of an inland waterway and 
cargo-handling facility near Hanoi to 
serve (mostly import/export) container 
flows between Haiphong and Hanoi 

2014 10 million

5 Upgrade waterway Corridor 1 
of the Mekong Delta 

Raises Corridor 1 (HCMC–Ben Tre–My Tho–
Vinh Long) from waterway class iii to 
class ii

2013–16 150–250 million

6 Upgrade a coastal shipping 
container terminal in 
Northern Vietnam

Modernization of a container terminal 
in Haiphong dedicated to domestic 
container shipping services

2014–15 40 million

7 Introduce user charges 
to fund waterway 
maintenance

Imposition of user charges on IWT vessel 
operators to cover the existing waterway 
maintenance financing gap

2014–ongoing 0.0003 (VND 6) 
per ton-km

8 Promote engine and fleet 
modernization in IWT

Provision of public subsidies to (with private 
sector matching) for engine improvement

2014a 20 million

9 Showcase IWT as an enabler 
of efficient logistics

Promotion campaign on the use of inland 
water transport and demonstration 
projects to illustrate its attractiveness

2014–23a 30 million

Source: Ecorys/World Bank analysis.
Note: HCMC = Ho Chi Minh City; IWT = Inland waterway transport.
a. Or until funds are fully disbursed.
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coastal shipping). Given estimated changes in integrated transport costs, the 
modal split model estimates the magnitude of the freight flows that are shifted 
as a result of a change in the relative cost of transport across modes. When this 
is done for all relevant O-D pairs, the model in effect generates new modal 
share between the roads sector and IWT/coastal shipping. The underlying data 
for developing the model parameters and independent variables (e.g., O-D 
freight flows and transport costs) were derived from JICA (2009), expert 
industry knowledge, and testimonies gathered from interviews with transport 
sector stakeholders in Vietnam (see appendix E for a detailed description of 
the modal split methodology).

2. Cost-Benefit Analysis (CBA). Whether by inducing modal shift or by impacting 
existing (i.e., mode-specific) volumes, interventions generate economic 
impacts to the broader economy. These must be compared with the economic 
costs associated with implementation to determine whether particular inter-
ventions add or subtract economic value. For example, ton-kilometers may 
shift from roads to IWT/coastal shipping, generating environmental (e.g., 
fewer emissions), economic (e.g., transport cost savings), and other societal 
benefits (e.g., fewer trucks on the road, fewer accidents—deaths, injuries—and 
less congestion and noise). The CBA framework takes the outcomes of the 
modal split model as a starting point and calculates the value of these benefits 
according to Vietnam-specific parameters. Comparing these benefits with the 
initial investment costs leads to net present value, economic internal rate of 
return, and benefit-cost ratio calculations. Figure 7.1 illustrates the relation-
ships between the analytical tools used by this report.

Needs assessment
and strategy Modal split model Cost-bene�t analysis

Analysis

Output

Interventions and
investment costs 

Changes in:
Modal shift
Transport costs 
Emissions levels

Economic rationale
NPV
eIRR
B/C ratio

Figure 7.1 Analytical tools and Assessment outputs

Source: Ecorys/World Bank analysis.
Note: B/C ratio = benefit/cost ratio; eIRR = economic internal rate of return; NPV = net present value.
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modal shift and emissions impact of the proposed interventions

The proposed policy and infrastructure interventions were translated into inputs 
to the modal split model. Table 7.2 summarizes the estimated intervention 
impacts in terms of long-term modal shift (in tons and relative share) and carbon 
dioxide (CO2) reductions (see appendix F for full details on these calculations). 
Intervention 9 has not been included in the CBA but assessed separately under 
a break-even analysis framework (see assessment below). The modal split model 
output suggests that the proposed interventions would result in modest modal 
shift impacts.

Evaluating Intervention 9 to Promote Waterborne Transport
The proposed promotion and demonstration program differs from the rest of the 
proposed interventions in that it will not improve the performance or efficiency 
of the IWT and coastal shipping sectors as such. Rather, it will aim to demon-
strate that waterborne transport may offer attractive operational economics to 
many shippers. As seen elsewhere, notably in Europe, many cargo owners are 
simply unaware of the advantages of waterborne transport or have the percep-
tion that the sector is inherently unattractive and unable to deliver on their needs 
(including common views that IWT service is “slow,” “inflexible,” and “inconsis-
tent with just in time,” etc.). However, on many routes IWT can provide a 

table 7.2 long-term emission reduction and modal share impacts of proposed 
interventions

No. Intervention name

Change in IWT/
coastal volume 
(tons per day)

Modal share 
increase 

(percentage points)

CO2 emissions 
reduction tons per 

day (%∆)

1 Upgrade waterway Corridor 1 
of the Red River Delta 3,623 0.6 414 (11)

2 Upgrade waterway Corridor 2 
of the Red River Delta 1,497 1.1 202 (18)

3 Upgrade waterway Corridor 3 
of the Red River Delta 543 0.5 55 (11)

4 Introduce an extended gateway 
facility in the Red River Delta 
to serve the Hanoi market 681 3.0 −0.7 (−0.5)

5 Upgrade waterway Corridor 1 
of the Mekong Delta 7,167 1.8 785 (18)

6 Upgrade a coastal shipping 
container terminal in 
Northern Vietnam 2,153 2.9 128 (4.1)

7 Introduce user charges to fund 
waterway maintenance 225 0.0 159 (1.5)

8 Promote engine and fleet 
modernization in IWT 106 0.0 71 (0.8)

Source: Ecorys/World Bank analysis; see appendix F for details.
Note: IWT = inland waterway transport.
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competitive offer in terms of costs per ton transported even after the cost of 
additional handling of goods is taken into account.

To evaluate a waterborne transport promotion program, a budget of 
$30  million was assumed. This includes $10 million in promotion expenses over 
a 10-year period (i.e., $1 million per year) and $20 million for one or several 
demonstration projects to showcase the advantages of IWT. For simplicity, it was 
assumed that the full $30 million budget will disburse over 10 years at a rate of 
$3 million per year.

Based on the data from the modal split model on transport costs by IWT 
relative to road transport on all corridors assessed, it was found that IWT has 
an average cost advantage of about $0.17 per ton-km. This implies that the 
promotion program would be attractive if about 18 million ton-km were 
shifted from the roads to IWT (calculated as the expected annual implementa-
tion cost of $3 million divided by the expected transport savings of $0.17 per 
ton-km). Total road transport volume on the five corridors assessed is approxi-
mately 3.3 billion ton-km, which implies that at a shift of only 0.5 percent 
from roads to IWT would justify the promotion program in terms of transport 
cost savings for shippers. Such a modest shift would appear realistic given the 
levels of shift associated with the infrastructure-based interventions shown in 
table 7.2.

cBA results

The modal shift and environmental impacts of the proposed interventions, as 
calculated through the modal split model, were subsequently used as inputs to 
a standard cost-benefit framework. Table 7.3 presents the CBA results (net 
present values, economic internal rate of returns, and benefit/cost ratios) for 
each intervention. Economically viable interventions (those with an economic 
internal rate of return at or above 10 percent) are highlighted in bold. The 
assumptions and detailed methodology behind this analysis are presented in 
appendix F. Table 7.4 provides the breakdown of economic benefits associated 
with each intervention by source: transport cost savings, emission reductions, 
and safety improvements.

The following key conclusions emerge from the modal split modeling and 
CBA findings:

•	 Investments in the waterways can deliver attractive economic returns, but 
these are heavily dependent on the expected intensity of future traffic.

•	 Among all main inland waterway corridors in Vietnam’s two river delta net-
works, the upgrading of Corridor 1 of the Mekong Delta (Intervention 5)—
including the 29-kilometer Cho Gao Canal, the most pressing bottleneck in 
the Mekong Delta network for flows to and from Ho Chi Minh City (HCMC)—
yields the most attractive economic returns to infrastructure improvements 
and should be seen as a development priority. The upgrading of Corridor 1 of 
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table 7.4 sources of economic Benefits by intervention

No. Intervention name

Transport costs 
savings

Emission 
reductions

Safety 
improvements IWT modal share gain by 

2030 (percentage points)Benefit source (%)

1 Upgrade Waterway corridor 1 of 
the red river Delta 75.5 27.1 0.4 0.6

2 Upgrade Waterway Corridor 2 of 
the Red River Delta 76.1 23.5 0.4 1.1

3 Upgrade Waterway Corridor 3 of 
the Red River Delta 75.5 23.8 0.7 0.5

4 Introduce an Extended Gateway 
Facility in the Red River Delta to 
serve the Hanoi market 99.6 −1.5 1.9 3.0

5 Upgrade Waterway corridor 1 of 
the mekong Delta 75.3 24.1 0.6 1.8

6 Upgrade a coastal shipping 
container terminal in 
northern vietnam 71.7 26.8 1.4 2.9

7 introduce user charges to fund 
waterway maintenance 33.9 65.4 0.8 0.0

8 promote engine and fleet 
modernization in iWt 31.8 68.1 0.1 0.0

Source: Ecorys/World Bank analysis; see appendix D for operational assumptions for trucks and vessels and appendix F for CBA parameter 
assumptions.
Note: IWT = inland waterway transport. Economically viable interventions shown in boldface.

table 7.3 cBA results for the proposed interventions

No. Intervention name
Implementation 

time frame
Financial cost 

($ million)
Net present value at 

10% ($ million) eIRR B/C ratio

1 Upgrade Waterway corridor 1 
of the red river Delta 2016–20 $200 $0.6 10% 1.0

2 Upgrade Waterway Corridor 2 of 
the Red River Delta 2014–16 225 −83 6 0.5

3 Upgrade Waterway Corridor 3 of 
the Red River Delta 2013–15 150 −102 2 0.2

4 Introduce an Extended Gateway 
Facility in the Red River Delta 
to serve the Hanoi market 2014 10 −2.3 8 0.7

5 Upgrade Waterway corridor 1 
of the mekong Delta 2013–16 200 209 16 2.3

6 Upgrade a coastal shipping 
container terminal in 
northern vietnam 2014 40 22.7 13 1.7

7 introduce user charges 
to fund waterway 
maintenance From 2014 n.a. 32 n.a. n.a.

8 promote engine and fleet 
modernization in iWt From 2014 20 0.6 10 1.0

Source: Ecorys/World Bank analysis; see appendix D for operational assumptions for trucks and vessels, and appendix F for CBA parameter 
assumptions.
Note: B/C = benefit/cost; CBA = cost-benefit analysis; eIRR = economic internal rate of return; IWT = inland waterway transport; n.a. = not 
applicable. Economically viable interventions shown in boldface.
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the Red River Delta (Intervention 1) is also economically viable, albeit yielding 
slightly lower economic returns than its Mekong Delta counterpart.

•	 Even though upgrading Corridor 2 of the Red River Delta (Intervention 2) 
may appear economically unattractive at a 6 percent economic internal rate of 
return, it may still be desirable for Vietnam to pursue this investment once 
other criteria are taken into consideration. For example, from a network resil-
iency perspective, Corridor 2 provides a key north-south alternative route to 
coastal shipping during portions of the year when ocean conditions are unsafe 
for coastal navigation.

•	 Upgrading Corridor 3 of the Red River Delta (Intervention 3) and providing 
an extended container-handling gateway to Haiphong port in the vicinity of 
Hanoi (Intervention 4) are found to produce economic returns below the eco-
nomic cost of capital—particularly in the case of the former intervention. The 
primary reasons for this are low overall volumes in the case of Corridor 3, and 
low containerized volumes at the target corridor in the case of the extended 
gateway project.

•	 Left to market forces, the potential for modal shift from roads to water-
ways in Vietnam is limited (to within 1–3 percentage points over the long 
term). The main reason for this is that the waterway network offers lim-
ited and largely east-west geographical coverage, which critically limits 
waterway lengths of haul. As a result, the average length of haul for water-
way transport in Vietnam (112 kilometers) is shorter than that of road 
transport (143 kilometers). Trucks are inherently more flexible in servic-
ing short-haul itineraries, particularly for containerized shipments that 
may require extra handling at ports when containers are moved via barges. 
For shipments of nonbulk commodities, experience in North America and 
Western Europe shows that waterway transport can become economical 
only at much longer lengths of haul than Vietnam’s average. As for bulk 
commodities, which account for over 75 percent of Vietnam’s freight mix, 
many such products (e.g., construction materials, coal, and fertilizer) are 
substantially captured by the waterways already, leaving limited room for 
further gains away from trucks.

•	 This being the case, the majority of benefits associated with waterway 
infrastructure upgrading (e.g., Interventions 1 through 6) stem from 
within-mode (i.e., IWT-specific) transport cost efficiency improvements, 
as larger ship sizes enable lower transport costs—including environmental 
externalities—for commodities already captured by the waterways. For 
most of the proposed infrastructure upgrading interventions, 25–30  percent 
of economic benefits are generated through emission reductions, mak-
ing environmental sustainability considerations a key driver of the eco-
nomic viability of these investments. Indeed, long-term CO2 emission 
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reductions are projected to reach up to 18 percent, depending on the 
intervention. Projected safety gains are modest, owing to the modest 
expected modal shift.

•	 Two key factors prevent emission reductions associated with the proposed 
infrastructure upgrading interventions from being even higher: (a) the con-
strained window of viability for modal shift away from trucks and (b) the fact 
that emission performance per ton-km of IWT in Vietnam is not as strong rela-
tive to road transport as it is in more developed markets (e.g., Western Europe) 
because of the still small average scale of Vietnam barges.

•	 Even at moderate shift levels, it is not surprising that the intervention that 
would lead to the largest modal shift is the coastal shipping project 
(Intervention 6), since this corridor is by far the most open to modal competi-
tion between roads and waterways owing to the much longer lengths of haul 
involved. Building on this effect, and the fact that terminal handling charges 
account for a significant share of coastal shipping costs between Haiphong and 
HCMC, the results suggest that it is economically desirable to upgrade the 
container-handling infrastructure at the port of Haiphong to reduce the cost of 
North-South coastal shipping.

•	 It is noteworthy that Intervention 4, the extended gateway linking Hanoi and 
Haiphong, would be expected to increase rather than reduce emissions (i.e., 
the contribution of changes in emissions volumes to the project’s benefits pool 
is negative). The reason for this is that the waterway route between Hanoi and 
Haiphong (142 kilometers) is longer than the road route (105 kilometers). 
The impact of a longer route, as suggested by the above analysis, in the end 
offsets the modest gains in emissions per ton-km from the induced modal shift. 
This exemplifies the many complexities that characterize modal policy and 
the need to consider the underlying demand-supply and economic geography 
features of each case.

•	 The main source of benefits for the non-infrastructure-based interventions 
(Interventions 7 and 8), on the other hand, is the reduction of emissions. In the 
case of maintenance charges, this is because such charges would actually 
increase IWT transport costs, although these cost increases are expected to be 
more than offset by the benefits of better maintained waterways. Meanwhile, 
emissions are reduced as network availability improves, allowing carriers to 
better deploy larger vessels at segments that may be unable to handle such 
equipment year-round with insufficient maintenance coverage. In the case of 
the engine modernization program, new engines are expected to provide sig-
nificantly better emissions performance compared with current equipment. 
While some modest transport cost savings will be obtained via fuel efficiency 
gains, the larger impact of newer engines is expected to originate from lower 
emission levels per ton-km transported.
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•	 Better maintenance pays for itself. Those parties responsible for waterway 
maintenance often do not fully account for the negative implications of lagging 
maintenance expenditures, many of which are borne by society. And given that 
the majority of benefits expected to be obtained from a more complete fund-
ing of waterway maintenance manifest themselves, as suggested by the above 
results, in the form of lower emissions—the value of which is not captured in 
transport rates or public sector revenues—it is not surprising that maintenance 
of the waterway network is underfunded. But the above analysis suggests that 
fully funding maintenance would be expected to generate transport cost sav-
ings above and beyond the value to society of reduced emissions, thereby more 
than offsetting the cost impact of a maintenance charge.

Sensitivity tests were carried out for each intervention to test the robustness 
of the CBA results. Several key assumptions made were tested by recalculating 
outcomes under higher or lower cost scenarios and varying levels of benefit real-
ization rates. The results are presented in table 7.5.

From the sensitivity tests the following conclusions can be drawn:

•	 Intervention 1 (Red River Delta Corridor 1 upgrade) falls below the economic 
internal rate of return (eIRR) threshold of 10 percent if investment costs turn 
out to be higher than assumed, while its viability solidifies considerably if 
investment costs are lower than projected. This implies that a more careful 
estimation of these costs would be critical to more accurately determine this 
intervention’s economic viability (e.g., via a detailed feasibility study distin-
guishing various specific measures relevant to the corridor).

•	 While the economic returns to Projects 2 and 3 (upgrade of Corridors 2 and 3 
of the Red River Delta) remain below the 10 percent level under all sensitivity 
assumptions, the eIRR for upgrading Corridor 2 reaches 8.3 percent under a 
scenario of lower investment costs, which would bolster the economic ratio-
nale for the project.

•	 Intervention 4 (extended gateway at Hanoi) remains unfeasible under all sce-
narios, suggesting that better road and rail connectivity is the most effective 
way of boosting hinterland logistics performance at Haiphong ports.

•	 Intervention 5 (upgrade of Corridor 1 of the Mekong Delta) is confirmed as an 
economically robust infrastructure improvement project. Specifically, the 
project remains economically viable even when increasing construction costs 
by 25 percent or reducing benefits to an 80 percent realization rate. The ben-
efits associated with increasing capacity at this critical and congested corridor 
are substantial.

•	 The economic viability of developing a dedicated container terminal for coastal 
shipping at Haiphong (Intervention 6) is robust to a 25 percent increase in 
investment cost, but sensitive to the level of terminal handling savings assump-
tions. The latter should therefore be more carefully estimated in the future.

•	 Charging for maintenance, as a project (Intervention 7), is sensitive to the fee 
level charged to waterway users. This suggest that user charges should be set to 
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match the magnitude of the maintenance funding shortfall (as assumed in the 
base case), but no higher.

•	 The engine modernization project (Intervention 8) appears to be sensitive to 
higher levels of investment. The economic viability of this project is substan-
tially strengthened if higher levers of freight capture by participating vessels 
are assumed.

conclusions

Overall, the CBA results yield positive outcomes for numerous infrastructure 
and policy-based interventions in the IWT and coastal shipping sectors. The evi-
dence suggests that upgrading Corridor 1 of the Mekong Delta should be seen as 

table 7.5 sensitivity Analysis

No. Intervention name
Net present value at 

10% ($ million) eIRR B/C ratio

1 Red River Delta Corridor 1 upgrade $0.6 10.0% 1.0
 Investment costs increase by 25% (high-cost case) −30.1 8.5 0.8
 Investment costs decrease by 25% (low-cost case) 31.3 12.2 1.4
 Maximum obtainable level of benefits set at 80% −21.2 8.7 0.8

2 Red River Delta Corridor 2 upgrade −83.4 5.8 0.5
 Investment costs increase by 33% (high-cost case) −141.6 4.2 0.4
 Investment costs decrease by 33% (low-cost case) −25.3 8.3 0.8
 Maximum obtainable level of benefits set at 120% −66.2 6.9 0.6

3 Red River Delta Corridor 3 upgrade −101.9 1.6 0.2
 Investment costs increase by 33% (high-cost case) −145.2 0.3 0.2
 Investment costs decrease by 33% (low-cost case) −58.7 3.6 0.3
 Maximum obtainable level of benefits set at 120% −96.7 2.5 0.3

4 Red River Delta extended gateway −2.3 8.4 0.7
 Investment costs doubled −11.0 5.2 0.4
 Maximum obtainable level of benefits set at 120% −1.1 9.3 0.9

5 Mekong Delta Corridor 1 upgrade 208.6 15.7 2.3
 Investment costs increase by 25% (high-cost case) 165.7 13.9 1.8
 Investment costs decrease by 25% (low-cost case) 251.5 18.1 3.1
 Maximum obtainable level of benefits set at 80% 138.5 14.1 1.8

6 Coastal shipping container terminal development 22.7 13.2 1.7
 Investment costs increase by 25% 14.0 11.7 1.3
 Only 2.5% realized savings in handling charges 

(rather than the 5% originally assumed) −6.3 8.8 0.8
7 Charging for maintenance 31.6 n.a. n.a.

 Increase charge from VND 6 to VND 10 per ton-km −2.6 n.a. n.a.
 5% (instead of 10%) benefits of a class upgrade −9.9 n.a. n.a.

8 Engine and fleet modernization 0.6 10.4 1.0
 Investment costs increase by 25% −3.6 7.8 0.8
 50% higher volume capture 9.1 16.2 1.6

Source: Ecorys/World Bank analysis; see appendix F for details.
Note: B/C = benefit/cost; eIRR = economic internal rate of return; n.a. = not applicable.
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the most immediate priority for the national inland waterway network. Increasing 
coastal shipping container-handling capacity at Haiphong would also appear to 
be an economically robust investment priority. Returns to investments in por-
tions of the Northern Delta network outside of Corridor 1 are comparatively less 
attractive, as the current and expected volume of cargo transported along these 
corridors is insufficient to generate enough economic benefits to offset the asso-
ciated investment costs.

The economic impact of most interventions is primarily associated with inter-
nal IWT/coastal shipping features—notably transport cost savings due to 
increases in vessel sizes and operating efficiencies—whereas modal shift impacts 
remain relatively modest. A fuller provision of maintenance funding through 
user charges and public support for engine modernization appear to be promis-
ing policy measures to improve performance in the waterway sector.
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equipment transportation services provider, Mr.Tran Nguyen Giap, Vice 
Director, and Mr. Bui Ngoc Dung, Sales Manager.

Vinalink Logistics, third-party logistics service provider, Mr. Dinh Quang Ngoc, 
Director.

public sector stakeholders interviewed (2010–12)

Hanoi Port, state-owned port, Mr. Pham Ngoc Dich, Hanoi Port Director and 
Vice Director of Northern Inland Waterway Transportation Corporation.

Ministry of Transport (MoT), Ms. Hang, Deputy Director Planning and Investment 
Department; Ms. Hong Anh, Planning and Investment Department; Mr. Bang, 
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under the Ministry of Transport, Mr. Pham Hung Toan, Vice Director of Service 
Transportation Department; Mr. Do Hung Cuong, Service Transportation 
Department; Ms. Thuong, Service Transportation Department; and Mr. Khuc 
Truong Minh, Department of International Relations.

Vietnam National Shipping Lines (Vinalines), state-owned enterprise involved 
in ocean-going and coastal shipping services (14 shipping companies), port 
and terminal operations (18 port and terminal companies), and marine ser-
vices (43 companies), Mr, Le Ahn Son, Vice President; Mr, Le Quang Trung, 
Deputy Director of Logistics and Business Development Department; 
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Mr. Dung, Logistics; Mr. Cuong, Logistics; Mr. Ha, Port Department; and 
Mr. Long, Business and International Cooperation Department.

Vietnam Railways, Mr. Tuyen, Manager of Business and Transport Department, 
and Mr. Nguyen Manh Hien, International Cooperation Department.

Vietnam Register, nonprofit state body for the promotion of safety and 
 environmental protection across all transport modes, Mr. Pham Hai Bang, 
Vice Director of Seagoing Ship Classification and Register Department, and 
Mr. Do Trung Hoc, Director of River Going Ship Classification and Register 
Department.
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Major Waterway Routes in the 
Northern and Southern Regions

A p p e n D i x  B
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table B.1 major routes in the north region

Route Location

Length (km)

Critical dimensions

Obstacles
River 
bed

Navigation 
aid

Dredging 
worksFrom To River/canal Province

Depth 
(m)

Width 
(m)

Radius 
(m)

Cua Day Ninh Binh Day River Nihn Binh 72.0 2.4 40 350 — S B +
Lach Giang Ha Noi Hong River, Ninh Co River Ha Noi, Hung Yen, 

Thai Binh, Nam 
Dinh 186.5 2.4 40 — B S B +

Quang Ninh 
(canal)

Ninh Binh Ba Mom Channel, Cai Trap 
Channel, Bach Dang River, 
Dinh Vu Canal, Cam River, 
Dao River, LachTray River, 
Van Uc River, Khe Canal, 
Luoc River, Hong River, 
Day River

Quang Ninh, 
Haiphong, Thai 
Binh, Hai Duong, 
Nam Dinh, Ninh 
Binh

251.2 1.5 30 — B S B +
Quang Ninh 

(Lach Tray)
Ninh Binh 

— — — — — — — — — —
Haiphong Hanoi Cam River, Han River, Kinh 

Thay. Thay Binh River, 
Duong River, Hong River

Haiphong, Hai 
Duong, Bac Ninh, 
Ha Noi 150.5 1.5 30 — B S B +

Haiphong Hanoi Cam River, Kinh Mon River, 
Kinh Thay. Thai Binh River, 
Duong River, Hong River

Haiphong, Hai 
Duong, Bac Ninh, 
Ha Noi 152.0 1.5 30 — B S B +

Quang Ninh Pha Lai Ba Mom Channel, Chang 
River, Da Bach River, Phi 
Liet River, KinhThay River, 
Thai Binh River 

Quang Ninh, Hai 
Duong

127.5 1.5 30 — B S B —

table continues next page
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table B.1 major routes in the north region (continued)

Route Location

Length (km)

Critical dimensions

Obstacles
River 
bed

Navigation 
aid

Dredging 
worksFrom To River/canal Province

Depth 
(m)

Width 
(m)

Radius 
(m)

Hanoi (Viet Tri) Lao Cai Hong River, Thao River Ha Noi, Ha Tay, 
Phu Tho, Yen Bai, 
Lao Cai 362.0 <1 30 300 B S/R — —

Hong Da 
Confluence

Hoa Binh 
Port

Da River Hoa Binh
53.0 2.0 30 — — S/R — —

Viet Tri Tuyen 
Quang

Lo River Phu Tho, Tuyen 
Quang 106.0 1.2 30 — — S/R — —

Pha Lai Da Phuc Cau River, Cong River Bac Ninh, Bac Giang, 
Thai Nguyen 88.0 1.4 20 — — S — —

Pha Lai A Lu Thoung River Bac Giang 33.0 1.5 30 180 — S — —
Ninh Binh Thanh Hoa — — 72.0 — — — — — — —

Source: JICA 2009. 
Note: Obstacles: B means existence of bridge(s). River bed: S means sandy bed; R means rocky bed. Navigation aid: B means existence of buoy(s). Dredging: “+” means implementation of dredging works from 2002 
to 2005. — = not available.
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table B.2 major routes in the south region

Route Location
River/canal

Length 
(km)

Critical dimensions

ObstaclesFrom To Via Depth (m) Width (m) Radius (m)

Cua Tieu Hong Ngu — Tien River 227.0 4.0 90 — B
Dinh An Estuary Tan Chau — Hau River 235.0 — 3 80 B
Sai Gon Ca Mau Xa No Canal Doi Canal, Ong Lon Canal, Cay Kho Canal, Can Giuoc River, Nuoc 

Man Canal, Vam Co River, Rach La Canal, Cho Gao Canal, 
Ky Hon Canal, Tien River, Cho Lach Canal, Co Chien Canal, 
Mang Thit River, Tra On Canal, Hau River, Can Tho Canal, 
Xa No Canal, Cai Nhat Canal, Cai Tu Canal, Tat Cay Tram Canal, 
Nga Ba Dinh Canal, Trem River, Ong Doc River, Tat Thu River, 
Ganh Hao River 341.0 2.7 20 — B

Sai Gon Kien Luong Lap Vo Canel Doi Canal, Ong Lon Canal, Cay Kho Canal, Can Giuoc River, 
Nuoc Man Canal, Vam Co River, Rach La Canal, Cho Gao 
Canal, Ky Hon Canal, Tien River, Sa Dac Canal, Lap Vo Canal, 
Hau River, Rach Soi Canal, (-Hau Giang), Vanh Dai Canal, 
Rach Gia Canal (-Ha Tien), Ba Hon Canal, 319.0 2.2 22 — B

Sai Gon Ben Suc Sai Gon River Sai Gon River 132.5 1.0 35 250 B
Sai Gon Ben Keo Vam Co Dong 

River
Sai Gon River, Nha Be River, Soai Rap River, Can Giuoc River, 

Nuoc Man Canal, Vam Co River, Vam Co Dong River 154.7 6.1 80 205 B
Sao Gon Moc Hoa Vam Co Tay 

River
Sai Gon River, Nha Be River, Soai Rap River, Can Giuoc River, 

Nuoc Man Canal, Vam Co River, Vam Co Tay River 129.7 3.7 80 250 B
Sai Gon Ca Mau Coastal — 380.4 1.0 16 — B
Sai Gon Kien Luong Dong Thap 

Muoi 
Province

Te Ca. Doi Canal, Ben Luc River, Vam Co Dong River, Thu Thua 
Canal, Vam Co Tay River, Thap Muoi Canal, Lagrange Canal, 
Dong Tien Canal, Tien River, Vam Nao River, Hau River, Tri Ton 
Canal (-Hau Giang) Rach Gia Canal (Ha Tien) 337.2 1.9 20 — B

table continues next page
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table B.2 major routes in the south region (continued)

Route Location
River/canal

Length 
(km)

Critical dimensions

ObstaclesFrom To Via Depth (m) Width (m) Radius (m)

Moc Hoa Ha Tien — Vam Co Tay River, Hong Ngu-Vinh Hung Channel, Vinh An 
Channel, Vinh Te Canal, 183.5 — — — —

Sai Gon Hieu Liem Dong Nai 
River

Dong Nai River, Sai Gon River
98.8 0.6 18 220 B

Phuoc Xuyen 
Canal

Canal 28 — Phuoc Xuyen Canal 4 Bis, Tu Moi Canal 28 
91.5 1.2 20 — —

Rach Gia Ca Mau — — 91.4 2.3 30 400 B
Mekong River 

Delta 
Vung Tau, 

Thi Vai
A —

60.5 1.6 40 150 B
Mekong River 

Delta 
Vung Tau, 

Thi Vai
B —

58.2 — — — —

Source: JICA 2009. 
Note: Obstacle: B means existence of bridge(s). n.a. = not available.
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General Considerations on DWT 
Capacity Increases in the 
National IWT Fleet

length increase

Among the three parameters that drive vessel scale—length, beam, and draft—
without any fairway improvements, the most readily implementable and effec-
tive means of capacity increase is length increase. Length increase can be 
achieved by (a) building a new and longer vessel or (b) adding a section to an 
existing hull. Irrespective of the option chosen, attention must be paid to allow-
ing sufficient longitudinal strength, characterized by the ratio of length to draft, 
which should not exceed a value of 20–25, depending on the method of (un)
loading (i.e., in one pass or distributed) and on the penalty of a heavy construc-
tion with less payload.

Typically, however, vessels in operation have already reached what is consid-
ered the maximum length, in which case the above options (and insofar as not 
determined by the length of a lock in the fairway) may be applicable only with 
an increase in maneuverability (bow steering), so that the longer vessel can still 
negotiate the bends. Another effective and nearly always applicable solution is 
adding a barge to an existing self-propelled vessel. This might require some addi-
tional propulsive power, but not as much as one would imagine on the basis of 
the increased deadweight tonnage (DWT), because of the much improved 
hydraulic performance. The principal addition required would be some means of 
bow steering for this longer vessel combination, or even an articulated barge 
system (ABS).

Beam increase

This option is generally reserved for new building of vessels and may be princi-
pally subject to width limitations of civil structures and/or the bottom width of 
the fairway, whether or not at natural passage obstructions. Without these, there 
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is hardly a limit, other than of an engineering/construction nature, to beam 
increase. For example, in Western Europe the traditional beams of vessels were 
determined by the width of the locks to pass through (or the reverse), ranging 
from 6 to 10 meters. The first pushed barges on the Rhine were 9.5 meters wide, 
but soon increased to 11.4 meters so they could still pass through the 12 meter 
locks in the lateral canals. For those vessels that do not have to pass through these 
locks or canals, beams are applied up to 16 meters and even up to about double 
the standard barge size, up to 24 meters. But these are exceptions. Normally, a 
double width is achieved by lashing two standard barges side by side, where the 
fairway permits, and where not, the barges are simply untied and pass one by one. 
The drawback of this is a reduction in hydraulic performance (see below).

Draft increase

For existing vessels a draft increase may be achieved by minimizing the free-
board. However, this may undermine safety of navigation. Nevertheless, when 
certain rules are taken into account, the freeboard for navigation in sheltered 
waters may effectively be driven to zero. This would require adjustments to hold 
access, and possibly watertight hatches and openings into hull compartments 
provided with watertight covers above a certain minimum height.

The more critical question, however, is whether the depth of the fairway (at 
low tide) would permit such an action. Apart from compulsory maximum drafts 
that aim at safety of navigation, protection of lock sills, and reduction of erosion 
caused by the screw race, there is the increase of bottom drag, which costs more 
energy—resulting in the carrying capacity gain to be largely lost against higher 
fuel costs.

hydraulic impact

For vessel lengthening, the ratio change of length to beam determines the impact 
on vessels’ resistance in such a way that the higher the ratio, the more efficient 
the propulsion. In other words, a longer vessel carries more cargo and sails more 
efficiently in terms of energy use. For vessel widening, the opposite is true. 

However, when two wide-beam barges are coupled in tandem, the length-to-
beam value suddenly doubles, and this effect becomes larger when more barges 
are added in length. This is the reason why a long snake of small barges, as can 
be seen on the canals in the Mekong Delta, is moved by a relatively small tug.

For vessel deepening, the determinant phenomena for bottom drag are char-
acterized by the ratio of water depth to draft, keel clearance, blockage coefficient, 
and installed power. It must be noted, however, that in the case of installed 
power, in some situations the speed remains low regardless of the power installed. 
This happens when sailing in narrow canals (high blockage coefficient), with 
little under-keel clearance. Thus increasing the draft, if it were possible, does not 
seem to be a good solution for capacity increases.
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Cargo Data and Modal Split Model

the vitrAnss-2 Dataset structure

The information on cargo flows used as the basis of this report was obtained from 
JICA (2009), a comprehensive transportation study widely referred to as 
VITRANSS-2. The data concern cargo flows shipped between 64 provinces, bro-
ken down by 13 commodity types and five modes of transport (road, rail, IWT, 
coastal shipping, and air) for the base year 2008 and target years 2020 and 2030.

Detailed tables of cargo flows for 2008 and 2030 were made available through 
the Ministry of Transport’s Transport Development and Strategy Institute. Data 
for 2020 were available at an aggregated level only, as published in VITRANSS-2. 
The data provided for 2008 and 2030 are for two tables: a table of cargo flows 
between 64 provinces by type of cargo and a table of cargo flows between 64 
provinces by mode of transport. No table of interprovincial cargo flows by both 
type of cargo and mode of transport was available for this study. Consequently, the 
modal split models tested are unable to distinguish between commodity types.

The VITRANSS-2 cargo flow data are based on daily traffic count surveys 
conducted in 2008. Domestic cargo carried by coastal ships cannot be captured 
adequately by traffic counts because these do not distinguish between stopovers 
of international shipping routes and purely domestic services. Therefore, an alter-
native approach has been applied based on statistics of ships engaged in coastal 
container shipping during 2007. These data were obtained from Vinalines.

Reference Scenario
For all analyses, a “business as usual” scenario was the basis for comparison. 
“Business as usual” implies that ongoing works will be completed, but no addi-
tional measures will be taken.

It is essential that the reference scenario establishes projections of the most 
plausible development of all transport sectors without new policies or interven-
tions. For example, because of large increases in road transport, both freight 
trucks and cars competing for the same infrastructure capacity will likely result 
in congestion, higher emissions of both greenhouse gases (GHGs) and local pol-
lutants, and damage to the road surface, requiring additional maintenance and 
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rehabilitation investments. This study did not develop projections of future 
freight flows by mode. Instead, the report uses the reference scenario data as 
defined in VITRANSS-2 (see box D.1).

Under the report’s Do Nothing scenario it is further assumed that the follow-
ing apply:

(a) All works under the ongoing Northern Delta Transport Development Project 
(NDTDP) are completed by mid-2015, resulting in the Northern Corridor 1 
being upgraded to Class II, and

(b) All works under the ongoing Mekong Delta Transport Infrastructure 
Development Project (MDTIDP) are completed by 2013, resulting in the 
Southern Corridors II and III being upgraded to Class III.

In other words, it was assumed that ongoing inland waterway transport (IWT) 
projects are completed, and that no further projects are subsequently 
conducted.

It is thus assumed that the Do Nothing forecast reflects both the 2008 trans-
portation network and the two network upgrades listed above. For maintenance 

Box D.1 vitrAnss-2 scenarios

VITRANSS-2 forecasts freight traffic levels for the years 2010, 2020, and 2030, using 2008 as 
base year. National population growth rates were taken from the National Committee for 
Population and Family Planning (NCPFP) forecast, whereas for each region regional 
development directions were taken into account. For Vietnam as a whole, annual population 
growth rates of 1.4 percent between 2005 and 2010, 1.3 percent between 2010 and 2020, and 
1.2 percent between 2020 and 2030 are assumed. Urban population in particular is expected 
to grow faster: 4.1 percent between 2005 and 2010, 3.6 percent between 2010 and 2020, 
and 3.0 percent between 2020 and 2030. Three gross domestic product (GDP) growth scenarios 
are considered through 2030: a high-growth scenario, with an average annual growth rate of 
7.2 percent; a medium-growth scenario, with an average annual growth rate of 6.4 percent; 
and a low-growth scenario, with an average annual growth rate of 5.6 percent. Only one freight 
transport volume scenario was available in sufficient analytical detail for this study, however, 
and this corresponds to the medium-growth GDP scenario. VITRANSS-2 adopts three policy 
scenarios for its transport demand forecasts by mode:

 1. A “Do Nothing” scenario, where the 2008 transportation network was applied
 2. Scenario 1: Assuming an improved railway network (up to 100 kilometers/hour) and all 

planned expressways completed, excluding the Ho Chi Minh route
 3. Scenario 2: The Scenario 1 assumption plus high-speed rail at 300 kilometers/hour. As the 

additional investment concerns passenger transport only, this scenario is not relevant for 
this study.

This report utilizes the VITRANSS-2 “Do Nothing” scenario as baseline.

Source: JICA 2009 and Ecorys/World Bank analysis.
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of the waterways, it is noted that current maintenance levels are underfunded (it 
is estimated that only up to 60 percent of maintenance needs are covered). It has 
been assumed that in the baseline (i.e., Do Nothing) scenario future maintenance 
remains at current levels, and that investments in expanding waterway capacity 
will be accompanied by similar maintenance levels as are currently observed. The 
reason for the latter is that improved maintenance will be addressed as a separate 
policy intervention from waterway upgrading works (see appendix E).

Development of Cargo Flows in the Main Waterway Transport Regions
The report uses forecasts of cargo flows by commodity type and transport mode 
as provided by JICA (2009) for the base year 2008 and target years 2020 and 
2030. For 2008 and 2030, detailed data are available for 13 commodity types, 
4 transport modes (excluding aviation), and 64 provinces. Tables D.1–D.22 pres-
ent detailed VITRANSS-2 cargo flow data.

cargo Data and other inputs Used from the vitrAnss-2 Database

table D.1 vitrAnss Zones: vietnamese provinces

Provinces of Vietnam

Ha Noi Yen Bai Da Nang Dong Nai
Vinh Phuc Thai Nguyen Quang Nam Ba Ria-Vung Tau
Bac Ninh Lang Son Quang Ngai HCM
Ha Tay Quang Ninh Binh Dinh Long An
Hai Duong Bac Giang Phu Yen Tien Giang
Hai Phong Phu Tho Khanh Hoa Ben Tre
Hung Yen Dien Bien Phu Kon Tum Tra Vinh
Thai Binh Lai Chau Gia Lai Vinh Long
Ha Nam Son La Dak Lak Dong Thap
Nam Dinh Hoa Binh Dak Nong An Giang
Ninh Binh Thanh Hoa Lam Dong Kien Giang
Ha Giang Nghe An Ninh Thuan Can Tho
Cao Bang Ha Tinh Binh Thuan Hau Giang
Bac Kan Quang Binh Binh Phuoc Soc Trang
Tuyen Quang Quang Tri Tay Ninh Bac Lieu
Lao Cai Thua Thien Hue Binh Duong Ca Mau

Source: Data from JICA 2009.

table D.2 vitrAnss-2 commodity Groupings

Commodities

Rice Coal
Sugar cane/sugar Petroleum
Wood Industrial crops
Steel Manufactured goods
Construction materials Fishery products 
Cement Animal meats and others
Fertilizer

Source: Data from JICA 2009.
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table D.3 road Distances from northern and southern provinces to the northern provinces
Kilometers

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh

Ha 
Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh

1 Hanoi n.a. 43 23 5 54 105 56 108 66 95 98 148 127 152 137 45 65 66
2 Vinh Phuc 43 n.a. 56 48 98 149 99 151 106 135 138 120 84 115 170 79 22 77
3 Bac Ninh 23 56 n.a. 28 60 107 66 119 87 116 119 141 140 171 118 22 78 88
4 Ha Tay 5 48 28  n.a. 59 110 60 112 61 91 93 153 132 157 142 50 70 63
5 Hai Duong 54 98 60 59 n.a. 51 64 91 77 107 109 187 181 207 97 58 120 120
6 Haiphong 105 149 107 110 51 n.a. 108 77 125 103 119 235 232 258 55 106 171 171
7 Hung Yen 56 99 66 60 64 108 n.a. 52 30 60 63 195 183 208 154 89 121 111
8 Thai Binh 108 151 119 112 91 77 52 n.a. 52 26 53 247 235 260 124 141 173 156
9 Ha Nam 66 106 87 61 77 125 30 52 n.a. 30 32 213 189 213 171 109 127 104
10 Nam Dinh 95 135 116 91 107 103 60 26 30 n.a. 31 243 219 243 149 139 157 134
11 Ninh Binh 98 138 119 93 110 119 63 53 32 31 n.a. 246 222 245 165 141 160 134
12 Bac Kan 148 120 141 153 187 235 195 247 213 243 246 n.a. 149 211 245 141 142 196
13 Tuyen Quang 127 84 140 132 181 232 183 235 189 219 222 149 n.a. 62 252 147 78 158
14 Yen Bai 152 115 171 157 207 258 208 260 213 243 245 211 62 n.a. 285 193 93 169
15 Quang Ninh 137 170 118 142 97 54 154 123 171 149 165 245 251 285 n.a. 117 192 203
16 Bac Giang 45 79 22 50 58 106 89 141 109 139 141 141 147 193 117 n.a. 100 111
17 Phu Tho 65 22 78 70 120 170 121 173 127 157 160 142 78 93 192 100 n.a. 89
18 Hoa Binh 66 77 88 63 120 171 111 156 104 134 134 196 158 169 203 111 89 n.a.
19 Binh Duong 1,572 1,612 1,593 1,567 1,584 1,593 1,537 1,527 1,507 1,506 1,474 1,720 1,696 1,719 1,639 1,616 1,634 1,579
20 Dong Nai 1,598 1,638 1,619 1,593 1,609 1,618 1,563 1,553 1,532 1,531 1,500 1,745 1,722 1,745 1,664 1,641 1,660 1,605

table continues next page

Point-to-Point Distances
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table D.3 road Distances from northern and southern provinces to the northern provinces (continued)
Kilometers

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh

Ha 
Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh

21 Ba Ria-Vung 
Tau 1,647 1,687 1,668 1,642 1,659 1,668 1,612 1,603 1,582 1,581 1,549 1,795 1,771 1,795 1,714 1,691 1,709 1,654

22 HCM 1,589 1,629 1,610 1,584 1,600 1,609 1,553 1,544 1,523 1,522 1,491 1,736 1,712 1,736 1,655 1,632 1,650 1,596
23 Long An 1,644 1,684 1,665 1,639 1,655 1,664 1,608 1,599 1,578 1,577 1,546 1,791 1,767 1,791 1,710 1,687 1,706 1,651
24 Tien Giang 1,668 1,708 1,689 1,663 1,679 1,688 1,632 1,623 1,602 1,601 1,570 1,815 1,791 1,815 1,734 1,711 1,729 1,675
25 Ben Tre 1,680 1,720 1,701 1,675 1,692 1,701 1,645 1,635 1,615 1,614 1,582 1,828 1,804 1,827 1,747 1,724 1,742 1,687
26 Tra Vinh 1,733 1,773 1,754 1,728 1,745 1,754 1,698 1,689 1,668 1,667 1,635 1,881 1,857 1,881 1,800 1,777 1,795 1,740
27 Vinh Long 1,706 1,746 1,727 1,701 1,717 1,726 1,670 1,661 1,640 1,639 1,608 1,853 1,829 1,853 1,772 1,749 1,768 1,713
28 Dong Thap 1,735 1,775 1,756 1,730 1,746 1,755 1,699 1,690 1,669 1,668 1,637 1,882 1,858 1,882 1,801 1,778 1,797 1,742
29 An Giang/Kien 

Giang 1,795 1,835 1,817 1,791 1,807 1,816 1,760 1,751 1,730 1,729 1,697 1,943 1,919 1,943 1,862 1,839 1,857 1,802
30 Can Tho 1,742 1,782 1,763 1,737 1,753 1,762 1,706 1,697 1,676 1,675 1,644 1,889 1,865 1,889 1,808 1,785 1,803 1,749
31 Hau Giang 1,800 1,840 1,821 1,795 1,812 1,821 1,765 1,756 1,735 1,734 1,702 1,948 1,924 1,948 1,867 1,844 1,862 1,807
32 Soc Trang 1,789 1,829 1,810 1,784 1,800 1,809 1,753 1,744 1,723 1,722 1,691 1,936 1,912 1,936 1,855 1,832 1,850 1,796
33 Bac Lieu/Ca 

Mau 1,837 1,877 1,858 1,832 1,848 1,858 1,802 1,792 1,771 1,770 1,739 1,985 1,961 1,984 1,903 1,880 1,899 1,844

Source: From JICA 2009.
Note: n.a. = not applicable.
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table D.4 road Distances from northern and southern provinces to the southern provinces
Kilometers

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang Ben Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang Can Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau

1 Hanoi 1,572 1,598 1,647 1,589 1,644 1,668 1,680 1,733 1,706 1,735 1,795 1,742 1,800 1,789 1,837
2 Vinh Phuc 1,612 1,638 1,687 1,629 1,684 1,708 1,720 1,773 1,746 1,775 1,835 1,782 1,840 1,829 1,877
3 Bac Ninh 1,593 1,619 1,668 1,610 1,665 1,689 1,701 1,754 1,727 1,756 1,817 1,763 1,821 1,810 1,858
4 Ha Tay 1,567 1,593 1,642 1,584 1,639 1,663 1,675 1,728 1,701 1,730 1,791 1,737 1,795 1,784 1,832
5 Hai Duong 1,584 1,609 1,659 1,600 1,655 1,679 1,692 1,745 1,717 1,746 1,807 1,753 1,812 1,800 1,848
6 Haiphong 1,593 1,618 1,668 1,609 1,664 1,688 1,701 1,754 1,726 1,755 1,816 1,762 1,821 1,809 1,858
7 Hung Yen 1,537 1,563 1,612 1,553 1,608 1,632 1,645 1,698 1,670 1,699 1,760 1,706 1,765 1,753 1,802
8 Thai Binh 1,527 1,553 1,603 1,544 1,599 1,623 1,635 1,689 1,661 1,690 1,751 1,697 1,756 1,744 1,792
9 Ha Nam 1,507 1,532 1,582 1,523 1,578 1,602 1,615 1,668 1,640 1,669 1,730 1,676 1,735 1,723 1,771
10 Nam Dinh 1,506 1,531 1,581 1,522 1,577 1,601 1,614 1,667 1,639 1,668 1,729 1,675 1,734 1,722 1,770
11 Ninh Binh 1,474 1,500 1,549 1,491 1,546 1,570 1,582 1,635 1,608 1,637 1,697 1,644 1,702 1,691 1,739
12 Bac Kan 1,720 1,745 1,795 1,736 1,791 1,815 1,828 1,881 1,853 1,882 1,943 1,889 1,948 1,936 1,985
13 Tuyen Quang 1,696 1,722 1,771 1,712 1,767 1,791 1,804 1,857 1,829 1,858 1,919 1,865 1,924 1,912 1,961
14 Yen Bai 1,719 1,745 1,795 1,736 1,791 1,815 1,827 1,881 1,853 1,882 1,943 1,889 1,948 1,936 1,984
15 Quang Ninh 1,639 1,664 1,714 1,655 1,710 1,734 1,747 1,800 1,772 1,801 1,862 1,808 1,867 1,855 1,903
16 Bac Giang 1,616 1,641 1,691 1,632 1,687 1,711 1,724 1,777 1,749 1,778 1,839 1,785 1,844 1,832 1,880
17 Phu Tho 1,634 1,660 1,709 1,650 1,706 1,729 1,742 1,795 1,768 1,797 1,857 1,803 1,862 1,850 1,899
18 Hoa Binh 1,579 1,605 1,654 1,596 1,651 1,675 1,687 1,740 1,713 1,742 1,802 1,749 1,807 1,796 1,844
19 Binh Duong n.a. 30 102 20 75 99 112 165 142 171 232 173 232 220 268
20 Dong Nai 30 n.a. 84 16 71 95 108 161 140 169 229 169 228 216 265

table continues next page
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table D.4 road Distances from northern and southern provinces to the southern provinces (continued)
Kilometers

Destination

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Origin
Binh 

Duong
Dong 

Nai
Ba Ria-

Vung Tau HCM
Long 

An
Tien 

Giang Ben Tre
Tra 

Vinh
Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang Can Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau

21 Ba Ria-Vung 
Tau 102 84 n.a. 82 127 151 164 217 198 230 288 225 284 272 320

22 HCM 20 16 82 n.a. 55 79 92 145 123 152 213 153 212 200 248
23 Long An 75 71 127 55 n.a. 27 40 93 74 111 163 101 160 148 196
24 Tien Giang 99 95 151 79 27 n.a. 13 66 47 89 137 74 133 121 169
25 Ben Tre 112 108 164 92 40 13 n.a. 53 34 76 124 61 120 108 157
26 Tra Vinh 165 161 217 145 93 66 53 n.a. 58 100 148 85 144 63 111
27 Vinh Long 142 140 198 123 74 47 34 58 n.a. 42 90 39 98 100 148
28 Dong Thap 171 169 230 152 111 89 76 100 42 n.a. 131 81 140 142 190
29 An Giang/Kien 

Giang 232 229 288 213 163 137 124 148 90 131 n.a. 86 86 88 133
30 Can Tho 173 169 225 153 101 74 61 85 39 81 86 n.a. 59 61 109
31 Hau Giang 232 228 284 212 160 133 120 144 98 140 88 59 n.a. 89 138
32 Soc Trang 220 216 272 200 148 121 108 63 100 142 133 61 89 n.a. 48
33 Bac Lieu/Ca 

Mau 268 265 320 248 196 169 157 111 148 190 141 109 138 48 n.a.

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh; n.a. = not applicable.
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IWT Distances
table D.5 iWt Distances between northern provinces
Kilometers

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh

Ha 
Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh

1 Hanoi n.a. 44 111 — 105 142 55 108 55 95 150 — — — 182 — 72 —
2 Vinh Phuc 44 n.a. 133 — 127 164 — — — — — — — — 204 — 28 —
3 Bac Ninh 111 133 n.a. — 70 105 — — — — — — — — 147 — 161 —
4 Ha Tay — — — n.a. — — — — — — — — — — — — — —
5 Hai 

Duong 105 127 70 — n.a. 101 — — — — — — — — 141 — 155 —
6 Haiphong 142 164 105 — 101 n.a. — 180 149 167 222 — — — 40 — 192 —
7 Hung Yen 55 — — — — — n.a. 53 — 40 95 — — — — — — —
8 Thai Binh 108 — — — — 180 53 n.a. 53 43 98 — — — 220 — — —
9 Ha Nam 55 — — — — 149 — 53 n.a. 40 95 — — — 189 — — —
10 Nam Dinh 95 — — — — 167 40 43 40 n.a. 55 — — — 207 — — —
11 Ninh Binh 150 — — — — 222 95 98 95 55 n.a. — — — 262 — — —
12 Bac Kan — — — — — — — — — — — n.a. — — — — — —
13 Tuyen 

Quang — — — — — — — — — — — — n.a. — — — — —
14 Yen Bai — — — — — — — — — — — — — n.a. — — — —
15 Quang 

Ninh 182 204 147 — 141 40 — 220 189 207 262 — — — n.a. — 232 —
16 Bac Giang — — — — — — — — — — — — — — n.a. — —
17 Phu Tho 72 28 161 155 192 — — — — — — — — 232 — n.a. —
18 Hoa Binh — — — — — — — — — — — — — — — — — n.a.

Source: Data from JICA 2009.
Note: IWT = inland waterway transport; — = not available; n.a. = not applicable.
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table D.6 iWt Distances between southern provinces
Kilometers

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau

1 Binh Duong n.a. — — — — — — — — — — — — — —
2 Dong Nai — n.a. — — — — — — — — — — — — —
3 Ba Ria-Vung Tau — — n.a. — — — — — — — — — — — —
4 HCM — — — n.a. — 85 102 146 143 201 218 193 225 221 277
5 Long An — — — — n.a. — — — — — — — — — —
6 Tien Giang — — — 85 — n.a. 25 69 58 116 133 108 140 144 200
7 Ben Tre — — — 102 — 25 n.a. 44 83 146 163 137 137 119 175
8 Tra Vinh — — — 146 — 69 44 n.a. 127 150 167 93 93 75 136
9 Vinh Long — — — 143 — 58 83 127 n.a. 68 85 109 141 177 238
10 Dong Thap — — — 201 — 116 146 150 68 n.a. 17 57 89 125 181
11 An Giang/Kien Giang — — — 218 — 133 163 167 85 17 n.a. 74 106 142 198
12 Can Tho — — — 193 — 108 137 93 109 57 74 n.a. 32 68 124
13 Hau Giang — — — 225 — 140 137 93 141 89 106 32 n.a. 68 124
14 Soc Trang — — — 221 — 144 119 75 127 125 142 68 68 n.a. 66
15 Bac Lieu/Ca Mau — — — 277 — 200 175 136 238 181 198 124 124 66 n.a.

Note: IWT = inland waterway transport; HCM = Ho Chi Minh; n.a. = not applicable; — = not available.
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Cargo Flows
Cargo Flows for Northern Provinces: Road Transport in Tons per Day
table D.7 northern provinces: road cargo Flows in 2008
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

TotalHanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh

1 Hanoi 0 2,564 10,835 20,574 2,071 2,200 5,257 54 232 215 88 71 4 449 109 3,014 214 42 47,993
2 Vinh Phuc 7,674 0 35 648 65 1,591 7 2 0 10 963 0 98 58 151 74 535 9 11,920
3 Bac Ninh 5,215 16 0 400 3 126 213 88 4 3 10 0 0 81 60 8,364 30 30 14,643
4 Ha Tay 14,483 2,432 77 0 19 363 3,132 22 4,988 15 214 16 5 6 235 46 653 2,501 29,207
5 Hai Duong 1,810 873 964 19 0 7,606 0 61 435 68 0 0 0 10 830 1,736 255 14 14,681
6 Haiphong 17,462 218 452 687 10,034 0 4,107 4,789 11 1,475 531 0 0 0 1,055 99 365 0 41,285
7 Hung Yen 22,426 2 926 972 0 232 0 272 26 33 0 1 0 1 64 49 17 726 25,747
8 Thai Binh 51 3 0 5 36 1,308 248 0 0 75 0 0 0 8 127 3 20 1 1,885
9 Ha Nam 706 294 4 12,424 0 210 2,818 6 0 78 0 0 0 0 9 10 0 76 16,635
10 Nam Dinh 34 0 11 88 0 444 0 0 20 0 0 0 0 0 57 0 10 2 666
11 Ninh Binh 346 0 0 2 0 105 3 248 0 0 0 0 0 0 0 28 0 0 732
12 Bac Kan 292 0 0 0 1 0 5 0 0 0 0 0 0 0 0 0 0 0 298
13 Tuyen Quang 12 203 0 0 27 135 4,018 0 0 0 0 0 0 0 0 0 0 0 4,395
14 Yen Bai 711 312 756 60 3,953 11 1,170 4 0 0 0 0 0 0 220 0 0 0 7,197
15 Quang Ninh 376 220 106 20 2,695 5,910 403 0 0 73 0 0 20 0 0 199 0 0 10,022
16 Bac Giang 1,976 15 8,791 0 1,178 141 23 178 4 4 1 0 24 0 219 0 0 0 12,554
17 Phu Tho 72 4,818 812 2,256 3 756 30 193 240 6 0 0 0 0 0 58 0 4 9,248
18 Hoa Binh 1,707 0 15 3,873 17 426 944 5 49 1 0 0 0 0 8 50 0 0 7,095

Total 75,353 11,970 23,784 42,028 20,102 21,564 22,378 5,922 6,009 2,056 1,807 88 151 613 3,144 13,730 2,099 3,405 256,203

Source: Data from JICA 2009.
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table D.8 northern provinces: road cargo Flows in 2020
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh Total

1 Hanoi 0 9,309 21,103 37,403 4,713 5,364 6,503 821 529 1,564 347 265 808 1,958 1,822 6,085 668 256 99,519
2 Vinh Phuc 14,134 0 256 747 1,981 2,510 15 106 2 27 5,134 3 409 138 503 97 1,210 45 27,315
3 Bac Ninh 13,544 247 0 1,064 113 153 361 1,013 14 11 14 3 79 149 94 10,908 102 207 28,076
4 Ha Tay 29,893 3,441 266 0 68 475 5,078 137 7,235 89 401 19 64 15 824 50 946 4,155 53,154
5 Hai Duong 3,453 1,017 1,295 25 0 10,377 7 116 482 900 5 7 48 32 2,658 2,113 283 490 23,307
6 Haiphong 31,643 1,144 516 794 12,341 0 4,448 6,590 12 2,606 729 282 2,666 22 2,049 211 840 196 67,089
7 Hung Yen 31,032 40 1,204 1,066 63 281 0 395 175 68 44 28 290 2 83 58 52 1,000 35,878
8 Thai Binh 410 208 100 44 794 2,685 280 0 21 491 51 12 88 73 382 4 340 22 6,003
9 Ha Nam 994 310 7 14,369 31 263 3,896 21 0 241 1 2 29 1 10 11 1 169 20,354
10 Nam Dinh 479 47 44 265 253 1,013 1 109 53 0 37 5 79 5 67 2 85 19 2,562
11 Ninh Binh 1,648 213 140 94 2,030 253 7 640 1 127 0 43 508 15 11 54 8 102 5,891
12 Bac Kan 553 1 3 1 57 178 8 6 1 3 11 0 80 15 1 4 33 32 986
13 Tuyen 

Quang 364 232 14 2 344 1,170 4,230 30 3 11 23 31 0 167 7 40 159 75 6,900
14 Yen Bai 1,222 1,046 1,096 69 4,332 132 3,514 49 30 20 39 58 171 0 755 7 59 56 12,653
15 Quang 

Ninh 583 1,826 173 23 3,429 6,920 444 7 0 317 2 1 55 2 0 211 2 2 13,997
16 Bac Giang 2,687 19 9,589 2 1,539 652 24 233 7 7 3 1 46 1 232 0 1 2 15,043
17 Phu Tho 278 6,376 905 2,631 17 881 34 239 503 14 15 26 61 6 3 73 0 15 12,076
18 Hoa Binh 5,711 83 344 5,525 225 786 2,253 45 78 22 21 16 135 11 117 147 5 0 15,524

Total 138,626 25,558 37,053 64,122 32,327 34,092 31,105 10,554 9,145 6,519 6,876 801 5,615 2,612 9,615 20,074 4,794 6,842 446,329

Source: Data from JICA 2009.



132 

table D.9 northern provinces: road cargo Flows in 2030
Tons per day

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

TotalHanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh

1 Hanoi 0 14,930 29,660 51,427 6,915 8,000 7,542 1,461 776 2,689 562 426 1,478 3,216 3,249 8,645 1,047 434 142,457

2 Vinh Phuc 19,518 0 440 829 3,578 3,275 21 192 3 42 8,610 5 668 205 796 116 1,772 75 40,145

3 Bac Ninh 20,484 440 0 1,618 204 176 485 1,783 23 17 18 6 145 205 123 13,028 162 354 39,271
4 Ha Tay 42,734 4,281 423 0 108 569 6,700 232 9,108 151 556 22 113 22 1,314 53 1,190 5,534 73,110

5 Hai 
Duong 4,822 1,137 1,570 30 0 12,686 13 161 521 1,594 9 12 88 51 4,181 2,428 307 886 30,496

6 Haiphong 43,461 1,915 569 883 14,264 0 4,733 8,090 13 3,549 894 517 4,888 40 2,877 305 1,235 360 88,593

7 Hung Yen 38,203 71 1,435 1,145 115 321 0 497 299 97 81 51 531 2 98 65 82 1,228 44,321

8 Thai Binh 709 379 183 76 1,425 3,832 307 0 38 837 94 22 162 127 594 4 606 39 9,434

9 Ha Nam 1,234 324 10 15,989 56 307 4,795 33 0 376 1 4 53 2 11 11 1 247 23,454

10 Nam Dinh 849 86 72 412 463 1,487 2 199 80 0 68 10 144 10 75 4 148 33 4,142

11 Ninh Binh 2,733 390 256 170 3,721 377 11 966 1 232 0 78 931 28 20 75 15 187 10,191

12 Bac Kan 770 2 6 1 104 326 10 11 2 6 20 0 146 27 1 8 61 59 1,560

13 Tuyen 
Quang 657 256 25 3 608 2,032 4,407 55 5 21 42 56 0 306 13 73 291 137 8,987

14 Yen Bai 1,647 1,657 1,379 77 4,647 233 5,467 86 55 36 71 106 314 0 1,201 12 108 103 17,199

15 Quang 
Ninh 756 3,164 228 25 4,040 7,762 479 13 0 521 4 2 84 3 0 221 4 3 17,309

16 Bac Giang 3,279 23 10,254 3 1,839 1,078 24 279 10 9 4 2 65 2 243 0 1 3 17,118

17 Phu Tho 449 7,674 982 2,944 29 985 37 278 723 21 27 47 111 11 5 85 0 25 14,433

18 Hoa Binh 9,048 153 618 6,901 398 1,086 3,344 78 102 40 39 29 248 20 207 227 10 0 22,548

Total 191,353 36,882 48,110 82,533 42,514 44,532 38,377 14,414 11,759 10,238 11,100 1,395 10,169 4,277 15,008 25,360 7,040 9,707 604,768

Source: Data from JICA 2009.
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Cargo Flows for Northern Provinces: IWT in Tons per Day

table D.10 northern provinces: iWt cargo Flows in 2008
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh Total

1 Hanoi 0 100 0 0 300 5,640 0 0 0 0 0 0 300 0 880 0 3,040 0 10,260
2 Vinh Phuc 1,430 0 0 0 0 0 1,600 2,054 850 600 0 0 0 0 590 0 30 0 7,154
3 Bac Ninh 1,200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,200
4 Ha Tay 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 0 120
5 Hai Duong 49,880 0 0 5,200 0 0 2,110 3,000 0 0 550 0 0 0 7,605 0 5,860 0 74,205
6 Haiphong 4,500 0 0 350 0 0 5,950 4,426 280 0 200 0 0 0 4,050 0 5,200 738 25,694
7 Hung Yen 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Thai Binh 0 0 0 0 0 0 0 0 0 500 600 0 0 0 0 0 0 0 1,100
9 Ha Nam 1,600 0 0 0 0 0 0 2,000 0 800 0 0 0 0 0 0 0 0 4,400
10 Nam Dinh 3,340 0 0 0 500 1,500 900 900 0 0 400 0 0 0 800 0 0 0 8,340
11 Ninh Binh 800 0 0 0 1,250 5,800 800 5,000 0 2,250 0 0 0 0 0 0 0 0 15,900
12 Bac Kan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Tuyen 

Quang 16,900 0 0 1,762 0 0 1,374 1,540 0 600 0 0 0 160 0 0 0 0 22,336
14 Yen Bai 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 Quang 

Ninh 17,400 150 14,720 4,835 15,477 560 2,980 11,060 300 11,920 8,830 0 0 0 0 2,897 14,280 0 105,409
16 Bac Giang 0 0 0 0 0 12,460 0 0 0 0 0 0 0 0 1,000 0 0 0 13,460
17 Phu Tho 11,400 300 3,010 2,570 6,319 44,110 2,100 3,488 980 1,866 0 0 50 0 7,640 0 0 0 83,833
18 Hoa Binh 0 0 0 0 0 805 0 0 0 0 0 0 0 0 400 0 0 0 1,205

Total 108,450 550 17,730 14,717 23,846 70,875 17,814 33,468 2,410 18,536 10,580 0 350 160 22,965 2,897 28,530 738 374,616

Source: Data from JICA 2009.
Note: IWT = inland waterway transport.
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table D.11 northern provinces: iWt cargo Flows in 2020
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh Total

1 Hanoi 0 2,226 0 6 432 23,206 15 120 4 28 99 0 333 124 708 50 4,159 43 31,553
2 Vinh Phuc 2,231 0 0 0 0 0 2,167 2,452 950 845 0 0 0 0 590 0 32 0 9,268
3 Bac Ninh 1,300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,300
4 Ha Tay 214 0 0 0 3 18 1 2 1 2 3 0 0 13 195 1 123 10 584
5 Hai Duong 63,340 0 0 5,678 0 5 2,210 3,382 1 7 644 0 0 8 8,167 1 6,194 2 89,640
6 Haiphong 21,179 0 0 396 10 0 6,224 4,720 281 5 356 0 0 499 5,171 42 9,429 1,520 49,833
7 Hung Yen 89 0 0 1 17 13 0 5 2 3 21 0 0 1 14 0 1 32 196
8 Thai Binh 123 0 0 1 20 26 0 0 7 1,029 1,740 0 0 29 4 0 9 25 3,012
9 Ha Nam 3,329 0 0 0 15 4 1 2,130 0 1,023 0 0 0 2 1 0 1 6 6,511
10 Nam Dinh 5,005 0 0 3 2,938 2,677 1,533 1,168 1 0 3,030 0 0 8 817 1 6 7 17,194
11 Ninh Binh 836 0 0 0 2,319 6,936 2,037 8,070 26 6,386 0 0 0 43 20 0 12 51 26,735
12 Bac Kan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Tuyen 

Quang 40,128 0 0 2,241 0 0 2,490 2,169 0 1,174 0 0 0 283 0 0 0 0 48,485
14 Yen Bai 98 0 0 5 23 388 3 34 25 24 40 0 0 0 34 15 60 95 845
15 Quang 

Ninh 20,874 220 15,421 5,207 16,596 652 3,343 11,933 544 12,719 9,621 0 0 2 0 3,140 15,231 3 115,506
16 Bac Giang 22 0 0 1 5 14,364 0 7 1 3 2 0 0 2 1,020 0 0 1 15,426
17 Phu Tho 13,983 509 3,305 2,754 8,532 52,184 2,375 3,756 1,053 2,125 1 0 51 16 8,839 2 0 27 99,512
18 Hoa Binh 96 0 0 2 10 2,138 10 25 5 11 12 0 0 19 427 0 6 0 2,761

Total 172,847 2,955 18,727 16,294 30,921 102,611 22,408 39,974 2,900 25,383 15,569 0 384 1,048 26,008 3,251 35,261 1,821 518,361

Source: Data from JICA 2009.
Note: IWT = inland waterway transport.
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table D.12 northern provinces: iWt cargo Flows in 2030
Tons per day

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hanoi
Vinh 
Phuc

Bac 
Ninh Ha Tay

Hai 
Duong Haiphong

Hung 
Yen

Thai 
Binh

Ha 
Nam

Nam 
Dinh

Ninh 
Binh

Bac 
Kan

Tuyen 
Quang

Yen 
Bai

Quang 
Ninh

Bac 
Giang

Phu 
Tho

Hoa 
Binh Total

1 Hanoi 0 3,997 0 11 542 37,845 27 220 8 52 182 0 361 227 564 92 5,091 78 49,297
2 Vinh Phuc 2,898 0 0 0 0 0 2,640 2,784 1,034 1,050 0 0 0 0 590 0 34 0 11,030
3 Bac Ninh 1,384 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,384
4 Ha Tay 392 0 0 0 5 33 1 4 1 3 5 0 0 23 358 1 125 19 970
5 Hai Duong 74,557 0 0 6,077 0 9 2,294 3,700 1 12 723 0 0 15 8,635 2 6,473 4 102,502
6 Haiphong 35,078 0 0 435 19 0 6,452 4,965 281 9 486 0 0 915 6,106 77 12,953 2,172 69,948
7 Hung Yen 164 0 0 1 31 23 0 9 3 5 38 0 0 1 26 0 1 58 360
8 Thai Binh 226 0 0 1 36 47 0 0 13 1,469 2,690 0 0 54 8 0 16 45 4,605
9 Ha Nam 4,770 0 0 0 27 8 1 2,239 0 1,208 0 0 0 3 2 0 1 11 8,270
10 Nam Dinh 6,393 0 0 6 4,970 3,658 2,060 1,392 1 0 5,221 0 0 15 831 1 11 13 24,572
11 Ninh Binh 866 0 0 0 3,210 7,882 3,067 10,628 47 9,833 0 0 0 79 37 0 22 93 35,764
12 Bac Kan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Tuyen 

Quang 59,484 0 0 2,640 0 0 3,420 2,694 0 1,652 0 0 0 386 0 0 0 0 70,276
14 Yen Bai 179 0 0 9 43 712 5 63 46 44 74 0 0 0 63 27 110 175 1,550
15 Quang 

Ninh 23,769 278 16,006 5,517 17,529 728 3,646 12,660 748 13,385 10,280 0 0 4 0 3,343 16,023 5 123,921
16 Bac Giang 41 0 0 1 9 15,950 0 13 2 5 3 0 0 3 1,036 0 0 2 17,065
17 Phu Tho 16,135 684 3,551 2,907 10,377 58,913 2,604 3,979 1,114 2,340 2 0 52 29 9,838 3 0 49 112,577
18 Hoa Binh 176 0 0 3 18 3,249 19 46 9 21 22 0 0 34 450 0 11 0 4,058

Total 226,512 4,959 19,557 17,608 36,816 129,057 26,236 45,396 3,308 31,088 19,726 0 413 1,788 28,544 3,546 40,871 2,724 638,149

Source: Data from JICA 2009.
Note: IWT = inland waterway transport.
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table D.13 southern provinces: road cargo Flows in 2008
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 10,986 21 10,470 24 149 56 91 68 121 24 1,351 375 55 72 23,863
2 Dong Nai 8,995 0 22,064 32,833 246 685 203 0 5 9 1,547 1,810 4,968 0 0 73,365
3 Ba Ria-Vung Tau 1,753 10,376 0 9,208 0 153 799 0 0 0 243 0 0 0 0 22,532
4 HCM 2,954 30,623 8,828 0 4,530 916 122 80 102 179 757 350 48 28 86 49,603
5 Long An 30 592 3 2,718 0 2,182 19 0 0 0 0 0 149 20 0 5,713
6 Tien Giang 2 473 73 717 3,972 0 0 0 0 0 0 23 14 128 0 5,402
7 Ben Tre 80 72 0 206 0 0 0 0 0 0 3 0 0 0 32 393
8 Tra Vinh 0 0 0 59 0 0 0 0 0 0 0 0 0 0 0 59
9 Vinh Long 342 270 0 177 45 0 0 0 0 0 0 574 80 45 134 1,667
10 Dong Thap 81 675 0 354 0 0 0 0 0 0 9 16 45 0 0 1,180
11 An Giang/Kien 

Giang 134 969 10 1,126 0 2 0 0 0 0 872 3,144 56 135 0 6,448
12 Can Tho 9 0 0 168 12 242 0 40 1,087 0 3,253 0 5,424 627 349 11,211
13 Hau Giang 0 460 0 69 0 0 0 0 15 10 0 2,707 0 0 0 3,261
14 Soc Trang 0 0 0 31 396 0 0 0 0 0 0 55 39 0 0 521
15 Bac Lieu/Ca Mau 0 2 0 100 0 110 0 0 0 0 10 221 0 0 0 443

Total 14,380 55,498 30,999 58,236 9,225 4,439 1,199 211 1,277 319 6,718 10,251 11,198 1,038 673 205,661

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh.

Cargo Flows for Southern Provinces: Road Transport in Tons per Day
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table D.14 southern provinces: road cargo Flows in 2020
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 13,276 192 36,241 54 135 69 469 81 195 59 1,447 375 91 51 52,734
2 Dong Nai 14,891 0 36,815 91,192 464 2,509 570 63 119 184 3,248 3,433 6,626 169 122 160,405
3 Ba Ria-Vung Tau 2,800 11,635 0 27,592 428 267 1,009 61 3 102 314 39 10 80 49 44,388
4 HCM 19,013 76,897 26,463 0 8,919 4,865 900 1,378 471 3,019 5,176 1,947 183 743 4,197 154,170
5 Long An 50 1,434 205 7,917 0 2,806 154 18 4 38 51 20 181 53 23 12,953
6 Tien Giang 9 535 885 5,035 5,936 0 52 28 7 21 767 33 37 194 13 13,552
7 Ben Tre 83 711 55 1,988 6 35 0 45 4 14 305 7 0 58 37 3,348
8 Tra Vinh 26 10 156 1,239 17 22 130 0 12 28 54 2 59 142 81 1,978
9 Vinh Long 508 297 50 506 174 67 65 35 0 87 189 949 113 233 367 3,640
10 Dong Thap 85 763 70 1,427 22 8 3 6 11 0 265 19 48 21 14 2,763
11 An Giang/Kien 

Giang 366 1,235 115 3,141 13 41 31 52 25 47 2,094 5,462 112 352 36 13,121
12 Can Tho 16 5 27 1,356 40 352 26 121 1,506 11 5,088 0 7,002 1,013 617 17,180
13 Hau Giang 2 463 22 605 0 7 2 8 62 32 22 3,399 0 41 16 4,681
14 Soc Trang 22 16 158 713 632 62 111 106 15 50 197 221 121 0 180 2,604
15 Bac Lieu/Ca Mau 3 11 109 1,952 5 349 22 22 8 38 23 128 2 89 0 2,761

Total 37,873 107,289 65,321 180,905 16,710 11,525 3,144 2,414 2,327 3,866 17,851 17,106 14,868 3,279 5,802 490,279

Source: Data from JICA 2009.
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table D.15 southern provinces: road cargo Flows in 2030
Tons per day

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 15,184 335 57,716 79 124 79 784 92 256 88 1,527 375 121 33 76,793
2 Dong Nai 19,805 0 49,107 139,825 646 4,029 875 116 214 330 4,666 4,786 8,007 310 223 232,939
3 Ba Ria-Vung Tau 3,672 12,685 0 42,912 784 362 1,184 112 6 187 373 71 18 146 90 62,602
4 HCM 32,396 115,458 41,159 0 12,576 8,156 1,549 2,460 778 5,385 8,858 3,278 296 1,339 7,622 241,310
5 Long An 67 2,135 373 12,250 0 3,326 266 33 7 69 93 37 208 80 42 18,986
6 Tien Giang 14 586 1,561 8,634 7,573 0 95 52 12 39 1,406 42 56 249 24 20,343
7 Ben Tre 85 1,244 100 3,473 11 65 0 83 7 26 556 13 0 107 41 5,811
8 Tra Vinh 47 18 286 2,223 32 40 238 0 22 52 99 4 108 260 149 3,578
9 Vinh Long 647 320 91 780 281 123 119 64 0 160 346 1,261 141 389 562 5,284
10 Dong Thap 88 837 129 2,322 41 14 6 11 21 0 478 21 50 39 25 4,082
11 An Giang/Kien 

Giang 559 1,457 203 4,820 24 73 57 96 45 86 3,112 7,393 158 532 66 18,681
12 Can Tho 21 9 49 2,346 63 444 48 189 1,856 20 6,618 0 8,317 1,335 840 22,155
13 Hau Giang 3 466 40 1,051 0 12 3 15 101 51 41 3,975 0 76 30 5,864
14 Soc Trang 41 30 290 1,282 828 113 204 194 27 91 361 360 189 0 330 4,340
15 Bac Lieu/Ca Mau 6 19 200 3,495 9 549 41 40 14 70 33 51 3 163 0 4,693

Total 57,451 150,448 93,923 283,129 22,947 17,430 4,764 4,249 3,202 6,822 27,128 22,819 17,926 5,146 10,077 727,461

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh.
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table D.16 southern provinces: iWt cargo Flows in 2008
Tons per day

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang Ben Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 0 0 0 4,800 4,800 1,500 0 0 0 0 0 0 0 0 11,100

2 Dong Nai 0 0 0 0 4,200 13,600 19,320 0 3,300 10,200 3,600 0 2,500 0 0 56,720

3 Ba Ria-Vung Tau 0 0 0 0 0 0 0 0 0 0 834 0 0 0 0 834

4 HCM 0 0 0 0 6,150 4,100 1,380 0 3,005 100 8,935 27,820 0 465 0 51,955

5 Long An 0 1,200 0 3,320 0 0 6,810 0 240 0 0 0 750 0 0 12,320

6 Tien Giang 0 0 0 1,650 0 0 569 0 0 0 108 325 250 0 15 2,917

7 Ben Tre 2,800 5,000 0 12,463 504 1,500 0 0 0 5 63 0 0 0 0 22,335

8 Tra Vinh 0 0 0 0 375 27 73 0 4 0 0 0 100 0 0 579

9 Vinh Long 0 5,952 0 15,135 0 54 284 0 0 0 56 0 5 525 0 22,011

10 Dong Thap 0 0 0 3,300 0 0 2,198 0 0 0 3,378 1,210 0 0 13 10,099

11 An Giang/Kien 
Giang 0 685 0 6,673 468 702 3,465 240 176 1,349 9,423 7,915 2,801 0 425 34,322

12 Can Tho 0 640 0 500 0 55 0 1,000 0 0 22,720 0 2,123 0 3,840 30,878

13 Hau Giang 0 0 0 250 1,450 225 70 0 0 0 890 0 0 0 0 2,885

14 Soc Trang 0 0 0 0 0 210 1,000 0 25 0 20 0 0 0 0 1,255

15 Bac Lieu/Ca Mau 0 0 0 0 0 0 0 0 0 0 451 2 0 0 0 453

Total 2,800 13,477 0 43,291 17,947 25,273 36,669 1,240 6,750 11,654 50,478 37,272 8,529 990 4,293 260,663

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh; IWT = inland waterway transport.

Cargo Flows for Southern Provinces: IWT in Tons per Day
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table D.17 southern provinces: iWt cargo Flows in 2020
Tons per day

Destination

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 11 261 131 4,863 4,823 1,645 35 8 49 159 46 0 43 74 12,148
2 Dong Nai 8 0 9,365 183 4,265 14,597 19,783 42 4,124 12,321 4,025 76 2,737 134 136 71,795
3 Ba Ria-Vung Tau 63 88 0 9,551 349 439 333 648 28 1,340 1,430 181 80 595 474 15,599
4 HCM 123 17 12,050 0 13,185 5,967 4,667 873 6,816 1,907 32,575 38,411 201 4,207 370 121,370
5 Long An 2 1,260 395 6,276 0 6 8,483 20 765 33 68 10 819 29 32 18,199
6 Tien Giang 4 3 403 5,116 1 0 1,155 12 3 30 369 363 291 43 46 7,837
7 Ben Tre 3,202 5,146 280 14,112 608 2,911 0 10 2 18 103 4 0 38 29 26,462
8 Tra Vinh 46 13 1,049 723 468 109 118 0 12 51 137 2 498 68 95 3,388
9 Vinh Long 2 8,132 99 28,620 53 81 425 37 0 18 177 14 5 751 11 38,424
10 Dong Thap 5 8 172 9,686 9 14 2,222 17 2 0 4,901 1,213 1 32 64 18,346
11 An Giang/Kien 

Giang 9 717 377 41,872 513 1,363 3,929 449 193 3,344 12,258 9,211 3,271 153 397 78,057
12 Can Tho 4 656 149 5,077 21 77 23 1,346 2 10 24,163 0 2,566 13 1,803 35,910
13 Hau Giang 3 3 118 1,391 2,101 1,595 103 8 4 18 901 1 0 15 21 6,283
14 Soc Trang 54 41 1,137 975 41 1,159 1,203 58 48 92 226 13 53 0 103 5,203
15 Bac Lieu/Ca Mau 9 28 385 1,688 13 25 22 25 9 79 257 10 2 35 0 2,586

Total 3,534 16,124 26,242 125,402 26,488 33,165 44,111 3,581 12,015 19,308 81,748 49,554 10,525 6,155 3,655 461,606

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh; IWT = inland waterway transport.
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table D.18 southern provinces: iWt cargo Flows in 2030
Tons per day

Destination

Origin 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Binh 
Duong

Dong 
Nai

Ba Ria-
Vung Tau HCM

Long 
An

Tien 
Giang

Ben 
Tre

Tra 
Vinh

Vinh 
Long

Dong 
Thap

An Giang/ 
Kien Giang

Can 
Tho

Hau 
Giang

Soc 
Trang

Bac Lieu/
Ca Mau Total

1 Binh Duong 0 21 479 240 4,915 4,843 1,766 64 15 89 291 85 0 78 136 13,022
2 Dong Nai 14 0 17,169 336 4,319 15,427 20,168 77 4,811 14,089 4,379 139 2,935 245 250 84,358
3 Ba Ria-Vung Tau 116 162 0 17,511 640 805 610 1,188 51 2,456 1,926 331 147 1,091 869 27,903
4 HCM 226 32 22,092 0 19,048 7,522 7,407 1,601 9,991 3,412 52,275 47,237 368 7,325 679 179,215
5 Long An 4 1,310 725 8,739 0 11 9,877 36 1,202 61 125 19 877 53 59 23,098
6 Tien Giang 7 6 738 8,004 1 0 1,643 22 5 55 587 395 325 78 71 11,937
7 Ben Tre 3,537 5,267 514 15,486 694 4,087 0 19 3 28 137 7 0 70 53 29,902
8 Tra Vinh 84 24 1,923 1,325 545 177 155 0 18 93 251 4 830 125 174 5,728
9 Vinh Long 3 9,948 182 39,857 97 103 542 68 0 33 277 26 5 940 21 52,102
10 Dong Thap 10 15 315 15,008 16 25 2,242 31 4 0 6,170 1,215 2 58 107 25,218
11 An Giang/Kien Giang 16 743 692 71,205 551 1,914 4,316 623 207 5,007 14,620 10,291 3,663 281 373 114,502
12 Can Tho 8 669 274 8,892 38 96 42 1,635 3 18 25,365 0 2,935 23 105 40,103
13 Hau Giang 5 6 217 2,342 2,643 2,737 130 15 8 33 911 1 0 28 38 9,114
14 Soc Trang 99 76 2,085 1,787 75 1,949 1,373 107 68 168 397 23 98 0 188 8,493
15 Bac Lieu/Ca Mau 16 51 705 3,095 24 45 41 46 17 145 95 16 3 65 0 4,364

Total 4,145 18,330 48,110 193,827 33,606 39,741 50,312 5,532 16,403 25,687 107,806 59,789 12,188 10,460 3,123 629,059

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh; IWT = inland waterway transport.
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table D.19 outgoing commodities for the north region
Tons per day

Commodities

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13

Rice
 

Sugar Wood Steel
Construction 

materials Cement Fertilizer Coal Petroleum
Industrial 

crops
Manufactured 

goods
Fishery 

products
Meats/
other Total

1 Hanoi 5,408 3 733 1,877 26,304 3,799 1,447 4,385 2,121 81 12,734 16 9,133 68,041
2 Vinh Phuc 264 0 615 2,243 12,873 1,120 28 0 0 7 2,227 0 966 20,343
3 Bac Ninh 2,159 0 540 2,452 4,993 1,920 0 391 329 0 3,191 0 714 16,689
4 Ha Tay 4,853 130 945 1,211 13,423 2,535 212 1,266 1,324 60 3,671 60 2,145 31,835
5 Hai Duong 2,078 0 5,414 529 43,512 31,443 483 290 1,849 0 4,069 51 472 90,190
6 Haiphong 5,164 0 607 18,254 8,956 22,084 1,101 1,397 7,438 332 15,382 132 3,157 84,004
7 Hung Yen 2,884 0 133 6,373 163 0 0 230 31 0 12,465 51 6,297 28,627
8 Thai Binh 165 0 23 85 1,626 205 74 130 33 0 467 63 808 3,679
9 Ha Nam 318 0 22 1 13,534 6,611 27 748 48 0 948 0 490 22,747
10 Nam Dinh 446 0 1 28 4,348 3,500 0 560 0 0 351 20 214 9,468
11 Ninh Binh 107 0 5 32 8,226 9,091 371 1,476 56 0 166 0 344 19,874
12 Bac Kan 68 0 32 200 0 0 0 0 0 0 1 0 5 306
13 Tuyen Quang 4,157 27 136 0 22,336 0 0 0 0 0 45 0 67 26,768
14 Yen Bai 5,266 0 291 1,170 666 757 0 0 0 0 343 3 24 8,520
15 Quang Ninh 243 0 972 105 19,357 5,376 48 99,867 553 14 2,563 60 1,369 130,527
16 Bac Giang 714 0 727 222 24,068 1,046 1,814 428 33 4 1,368 0 870 31,294
17 Phu Tho 188 0 1,557 143 83,209 2,160 4,059 977 651 0 1,345 3 731 95,023
18 Hoa Binh 1,124 491 1,225 0 4,639 180 0 0 4 0 139 0 498 8,300

Total 35,606 651 13,978 34,925 292,233 91,827 9,664 112,145 14,470 498 61,475 459 28,304 696,235

Source: Data from JICA 2009.

Commodity In and Out Tables
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table D.20 incoming commodities for the north region
Tons per day

Commodities

Destination

1 2 3 4 5 6 7 8 9 10 11 12 13

Rice Sugar Wood Steel
Construction 

materials Cement Fertilizer Coal Petroleum
Industrial 

crops
Manufactured 

goods
Fishery 

products
Meats/
other Total

1 Hanoi 8,974 0 1,280 17,698 81,470 32,171 360 16,377 5,430 142 22,546 142 10,049 196,639
2 Vinh Phuc 261 0 173 154 942 4,134 2,950 835 438 30 2,223 70 1,683 13,893
3 Bac Ninh 2,730 11 800 724 30,658 2,392 653 879 312 16 3,784 0 889 43,848
4 Ha Tay 6,107 422 568 1,302 31,471 6,018 232 4,979 198 17 5,009 14 2,940 59,277
5 Hai Duong 4,460 67 191 3,477 8,049 7,474 355 16,113 692 0 2,937 70 802 44,687
6 Haiphong 4,523 13 1,308 2,331 68,922 6,537 868 3,471 2,504 45 13,669 153 3,407 107,751
7 Hung Yen 8,353 2 10 4,864 9,602 8,818 339 3,572 492 0 4,155 0 5,577 45,784
8 Thai Binh 602 5 208 1,209 18,784 7,005 275 12,476 599 20 973 0 651 42,807
9 Ha Nam 354 3 63 4 6,973 918 192 281 37 55 698 0 82 9,660
10 Nam Dinh 402 1 27 690 9,206 3,332 345 11,920 42 106 388 77 140 26,676
11 Ninh Binh 209 0 154 373 2,027 799 31 11,103 206 0 1,128 0 659 16,689
12 Bac Kan 0 0 29 0 0 38 0 15 0 0 7 0 1 90
13 Tuyen Quang 101 0 0 0 0 20 0 350 0 0 1 0 29 501
14 Yen Bai 105 0 1 0 469 85 15 80 17 4 110 4 164 1,054
15 Quang Ninh 4,580 0 8,165 18 9,927 4,619 960 71 53 271 2,175 204 935 31,978
16 Bac Giang 2,525 50 747 1,239 4,346 1,420 105 3,705 856 7 1,841 0 751 17,592
17 Phu Tho 143 0 1,082 213 12,526 2,719 694 15,473 244 8 1,058 28 304 34,492
18 Hoa Binh 1,222 130 45 0 145 773 4 1,053 351 0 56 4 366 4,149

Total 45,651 704 14,851 34,296 295,517 89,272 8,378 102,753 12,471 721 62,758 766 29,429 697,567

Source: Data from JICA 2009.
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table D.21 outgoing commodities for the south region
Tons per day

Commodities

Origin

1 2 3 4 5 6 7 8 9 10 11 12 13

Rice Sugar Wood Steel
Construction 

materials Cement Fertilizer Coal Petroleum
Industrial 

crops
Manufactured 

goods
Fishery 

products
Meats/
other Total

1 Binh Duong 2,240 2 1,258 121 13,858 0 4,803 1 18 212 23,521 13 2,000 48,047
2 Dong Nai 17,242 1,340 1,581 118 45,946 132 6,001 91 6,476 76 48,507 3,210 2,808 133,528
3 Ba Ria-Vung Tau 2,132 0 110 44 6,588 742 10 409 3,305 459 15,130 283 977 30,189
4 HCM 9,406 464 1,355 3,651 34,055 1,628 16,160 769 15,207 169 25,009 8,853 15,950 132,676
5 Long An 5,545 0 1,506 422 7,263 31 600 2 32 32 1,286 1,296 1,077 19,092
6 Tien Giang 9,130 0 340 559 904 900 23 19 586 0 457 679 1,305 14,902
7 Ben Tre 9,323 0 99 0 9,705 14 0 0 0 13 303 43 3,312 22,812
8 Tra Vinh 29 0 0 0 523 0 0 0 0 0 14 45 27 638
9 Vinh Long 1,713 3,880 250 30 16,378 0 405 26 245 0 764 98 159 23,948
10 Dong Thap 3,554 45 50 140 3,736 4 1,608 1 0 1,748 208 23 300 11,417
11 An Giang/Kien 

Giang 5,205 13 987 41 24,876 3,368 173 470 1,943 819 914 1,991 1,396 42,196
12 Can Tho 3,011 274 195 576 29,125 368 88 272 545 0 1,857 14 6,732 43,057
13 Hau Giang 1,339 0 0 0 995 0 0 0 0 0 645 1,542 1,757 6,278
14 Soc Trang 385 0 0 0 1,235 0 0 20 0 0 6 0 130 1,776
15 Bac Lieu/ Ca Mau 434 0 26 7 0 0 0 0 220 0 20 135 81 923

Total 70,688 6,018 7,757 5,709 195,187 7,187 29,871 2,080 28,577 3,528 118,641 18,225 38,011 531,479

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh.
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table D.22 incoming commodities for the south region
Tons per day

Commodities

Destination

1 2 3 4 5 6 7 8 9 10 11 12 13

Rice Sugar Wood Steel
Construction 

materials Cement Fertilizer Coal Petroleum
Industrial 

crops
Manufactured 

goods
Fishery 

products
Meats/
other Total

1 Binh Duong 724 517 773 1,255 3,731 21 511 2 48 110 8,693 0 3,765 20,150
2 Dong Nai 4,335 1,139 2,017 1,462 21,308 592 2 1,584 3,718 81 30,660 3,654 4,267 74,819
3 Ba Ria-Vung Tau 256 450 78 0 341 273 0 91 6,213 86 15,608 114 8,073 31,583
4 HCM 23,525 4,027 522 856 38,188 5,878 1,438 3,354 4,535 3,014 34,614 734 8,343 129,028
5 Long An 3,282 0 529 1,222 12,712 1,066 1,578 3 2,349 32 2,953 354 1,689 27,769
6 Tien Giang 11,081 14 140 193 7,778 112 8,578 331 234 300 729 71 728 30,289
7 Ben Tre 3,072 0 1,692 5 24,477 507 7,000 0 222 0 746 62 101 37,884
8 Tra Vinh 91 0 0 40 1,000 270 0 0 40 0 10 0 0 1,451
9 Vinh Long 5,513 900 189 210 788 0 0 0 16 160 640 0 0 8,416
10 Dong Thap 1,021 12 3 33 10,227 0 109 10 4 182 165 136 75 11,977
11 An Giang/Kien 

Giang 5,129 54 102 652 28,835 1,364 3,198 882 272 974 2,718 7,536 5,750 57,466
12 Can Tho 2,553 1 9 93 26,294 1,903 5,976 763 587 164 4,068 4,236 3,486 50,133
13 Hau Giang 1,609 265 0 531 9,579 220 59 0 338 0 5,934 0 1,381 19,916
14 Soc Trang 134 0 0 0 489 0 405 0 135 0 189 52 642 2,046
15 Bac Lieu/Ca Mau 322 0 46 10 4,292 133 0 0 0 0 116 9 298 5,226

Total 62,647 7,379 6,100 6,562 190,039 12,339 28,854 7,020 18,711 5,103 107,843 16,958 38,598 508,153

Source: Data from JICA 2009.
Note: HCM = Ho Chi Minh.
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For 2020, detailed data was only available broken down by commodity type, but 
not by transport mode or by province. Therefore, these data were obtained by 
interpolation of the more granular 2008 and 2030 data.

The main waterway transport regions addressed by the report are the Red 
River Delta, the Mekong River Delta, and the North-South axis. Cargo flows 
concern 18 provinces in the Red River Delta and 15 provinces in the 
Mekong River Delta. Within these provinces’ freight transport mix the 
modal shares of road transport and IWT overwhelmingly dominate, such 
that the incidence of other transport modes (coastal shipping, air, and rail 
transport) can be safely disregarded for analytical purposes. Information 
about the breakdown of transported cargo by commodity type is provided 
for 13 commodities and is available only at the level of incoming and outgo-
ing flows per province, but not at the level of origin-destination pairs (i.e., 
commodity specific flow data by O-D pair is not known). This implies that 
any modal split analysis and the application of modal split models can be 
done at an aggregate freight volume level only, disregarding behavioral dif-
ferences between commodity groups (e.g., the fact that some commodity 
groups are more time- or cost-sensitive than others, etc.) and instead apply-
ing average sensitivity factors across all commodities. Because of the quick-
scan character of the present analysis (compared with detailed feasibility 
studies), this was considered sufficient.

Design of the logit model Using vitrAnss and other Data

Principles of a Logit Model
The proposed modal split model is a multinomial logit model, specified as 
follows.

The probability of a shipper choosing a given mode m among all available 
modes can be expressed as

 ( | 1 )
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P m r r M
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U
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r m

m
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= = … =

=

=  (1)

where
Pm: probability of choosing mode m from all possible modes r = 1, …, M
Um: the “utility” attached to a given mode-specific route m
m: index operator representing a shipper’s available modal options

The probability function Pm in equation (1) applies to all cargo flows transported 
between a given origin o [o = 1, …, O] and a given destination d [d = 1, …, D] 
(where o and d may refer, for example, to a pair of Vietnamese provinces). For 
simplicity, index differentiators for provinces o and d in equation (1) have been 
omitted.
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The Utility Function
The value that shippers and receivers in a given origin-destination freight itiner-
ary combination attach to transport mode m is represented by a “utility func-
tion.”1 Utility can be expressed, as will be done here, as a linear combination of 
mode-specific characteristics believed to determine shippers’ choice among 
available modes, as follows:

  Um = a0mDm + a1mCm + a2mTm + a3mFm + a4mRm  (2)

where
Cm:  Shipping costs for mode m, inclusive of freight rate, handling charges, land 

transport costs, and other ancillary costs
Tm : Transit time for mode m
Fm : Frequency of service for mode m
Rm :  Reliability of service for mode m (defined as the standard deviation of transit 

time)
Dm:  Binary variable that can only take the value of 0 or 1, used to capture all 

other mode-specific characteristics other than transit time, service frequency, 
and service reliability2

In equation (2), [a0m, a1m, a2m, a3m, a4m] is a vector of unknown population coef-
ficients in the utility function whose value can be estimated. The vector of 
explanatory variables [Dm, Cm, Tm, Fm, and Rm], which describes the operating 
attractiveness of mode m, is referred to as the vector of modal attributes.3

Relative Position among Modes
The utility position of a transport mode relative to a competing one can be 
assessed on the basis of the ratio of the likelihood of the mode of interest being 
chosen over another mode. For example, one can consider the ratio of the prob-
ability that a shipper located in region d, and wishing to source freight from 
region o, chooses mode k = m against the probability that she chooses a compet-
ing mode k = n, where m and k may refer to, for example, IWT and road trans-
port. Substituting m and n in equation (1), dividing the resulting equations, and 
using simple algebra it is possible to arrive at the desired likelihood ratio:

 P P e e em n
U U U Um n m n/ /= = - . (3)

Equation (3) establishes that the ratio of modal choice probabilities between 
modes m and n is a function of the differences between each mode’s vector of 
attributes. Assuming a shipper attaches the same utility level to modes m and n 
(a result that could be obtained if, for example, they both shared the same attri-
butes), the probability for the shipper to choose m or n to complete a given 
freight itinerary would be exactly the same. Or, put differently, the difference 
between the utility functions Um and Un would be zero, leading to a value of 
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the odds ratio Pm /Pn of exactly 1, implying an equal modal share between these 
(equally desirable) modes.

If, on the other hand, measurements indicated that modes m and n possessed 
unique attribute vectors, one would expect the modal shares for these modes 
to be different. If, for example, a shipper attached a higher utility to mode m 
than to mode n in such a way that the difference between the utility functions 
Um and Un equaled, for example, 0.5 (as opposed to zero in the previous 
example), the right-hand side of equation (3) would yield e0.5

 = 1.65, implying 
that the market share of mode m would be 1.65 / (1.65 + 1) = 62%, instead of 
50% (and assuming only m and n were the transport modes available to the 
shipper).

As noted earlier, while available modes for Vietnam-based freight shippers 
include over-the-road trucking, rail, waterway barge, coastal shipping, and air 
freight, the domestic freight system is largely dominated by two modes: over-the-
road trucking and waterway barge transport.

Taking the natural logarithm of both sides of equation (3), the modal choice 
relationship between modes m and n becomes a linear function of the difference 
in modal attributes (cost, time, reliability, service frequency, and value-added 
services), as shown in equation (4):

 ln(Pm/Pn) =  Um - Un = a0m(Dm - Dn) + a1m(Cm - Cn) 
+ a2m(Tm - Tn) + a3m(Fm - Fn) (4)

where the values of [a0m, a1m, a2m, a3m] can be estimated by linear regression. 
Equation (4) is referred to in the literature as a logit model.

Estimation of Regression Coefficients
The coefficients in equation (4) are best estimated on the basis of actual choices 
made by shippers in interprovincial and interregional freight itineraries in 
Vietnam. Statistical data on such “revealed” choices are known as revealed prefer-
ence (RP) data. Alternatively, logit model coefficients can be based on “stated 
preference” (SP), defined as the set of choices decision makers claim they would 
make when asked about hypothetical choice situations (e.g., through a survey 
tool). While RP data have the key advantage of representing true choices, they 
are often not regularly collected, particularly in developing country settings, 
because of the cost and complexity of measurement. SP data, on the other hand, 
are relatively easy to collect and may be the only viable source of information 
when RP data are not available.

In a typical SP interview, decision makers are faced with various hypothetical 
situations and asked which situation they consider to be most desirable. Decision 
makers may be given several choices and then asked to rank each in order of 
increasing preference (“ranking of preferences”). They also may describe to what 
extent they find option A better than option B according to a scale varying from 
0 to 1 (“scaling of preferences”).
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Aggregate and Disaggregate Data
When working with RP data, a distinction is made between aggregate and disag-
gregate data. Data based on information from individual decision makers, such as 
firms, are known as disaggregate data. Data based on aggregates of individuals, 
such as averages of regions or zones, are referred to as aggregate data. Both these 
data types can inform the regression analysis to determine the relation between 
modal market shares and the average value of the explanatory variables in the 
logit equation.

The use of aggregate data implies that information is inevitably lost through 
aggregation and averaging of the explanatory variables. The advantage, however, 
is that when the estimated logit parameters are used for prediction purposes at 
some meaningful aggregation level, no further aggregation of the results is neces-
sary. With disaggregate data, on the other hand, the coefficient values may be 
more accurate at the microlevel, but some accuracy may be lost when the values 
are used for prediction purposes, as they have to be aggregated and averaged.

Figure D.1 summarizes the above-discussed options to estimate logit model 
parameters.

the modal split model as Developed in this report

A modal split logit model has been developed to analyze modal shift impacts of 
public sector infrastructure and policy interventions in the Red River Delta, the 
Mekong River Delta, and the North-South trade linking these two regions. Based 
on aggregate data at the province-to-province level, the model quantifies shifts 
between modes as a result of changes in the determining factors that drive modal 
choice.

The modal shift impacts that are assessed with the help of the modal split 
model specifically concern shifts between IWT and road transport and, solely in 
the case of the North-South axis, between road and containerized coastal ship-
ping. The basic equation of the modal split model represents the relation 
between the ratio of cargo flows by IWT (Fiwt) and road (Froad) and the 

Figure D.1 options to estimate the parameters of a logit model

Parameter
estimation  

Revealed
preferences  

Stated
preferences  

Scaling of options Ranking of options Disaggregated data Aggregated data 

Source: Ecorys.
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differences in transport costs (C), transit times (T ), and quality-of-service aspects 
(Q) between these modes. The functional form of the model expresses the natu-
ral logarithm of the ratio of flows by mode (on the left-hand side) as a linear 
function of the corresponding differences of modal split determining factors (on 
the right-hand side):

 Ln(Fiwt/Froad) = a0 + a1(Ciwt - Croad) + a2(Tiwt - Troad) + a3(Qiwt - Qroad). (5)

Modal Split Determining Factors
The literature on modal split applications for freight transportation has consis-
tently found that the main factors that determine modal choice include transport 
costs (expressed as transport tariffs), transit times, the interarrival time between 
consecutive sailings in the case of scheduled waterborne transport, schedule reli-
ability, and risk of cargo shrinkage (e.g., damage or pilferage en route). See, for 
instance, the handbooks by Ortuzar and Willumsen (1990) and Henscher and 
Button (2000). In Vietnam, regulated tariffs were abandoned in 1995, and prices 
have since been determined by market forces. As a result, the operating costs 
incurred by transport service providers, such as IWT carriers, trucking companies, 
and containership operators, play a dominant role in determining the tariff ship-
pers ultimately pay. It is these operating costs that are therefore the basis for the 
estimation of transport costs used in the modal split model discussed below.

Transport costs depend mainly on transport distance, the size of the vehicle/
ship, the load factor, fuel consumption (which is determined by the engine power 
in combination with vehicle/vessel speed), and the cost of loading and unloading. 
Transit times can be derived in a similar way as transport costs, including a fixed 
and distance-dependent component. Distance tables for IWT and road transport 
are shown in tables D.1–D.22.

Inland waterway operating costs of self-propelled barges are modeled as com-
prising a fixed amount of an estimated $2 per ton for loading and unloading and 
a variable amount per ton-kilometer (ton-km) of cargo carried, varying from 
$0.064 for 50-ton barges (Class 5) to $0.016 for 700-ton barges (Class 1) (table 
D.23). These  figures have been calculated using fleet operational data from 
VITRANSS-2, complemented by in-country interviews with IWT operators. 
Additional assumptions, also based on interviews with cargo operators, concern 
load factors and sailing speeds. The average load factor for self-propelled barges 
is estimated to be 45 percent, implying that vessels typically sail one way empty 

table D.23 main performance indicators of iWt vessels in vietnam

Vietnam ship class 5 4 3 2 1

Ship capacity in tons 50 100 300 500 700
Cost per cargo ton-km 0.0640 0.0410 0.0220 0.0180 0.0160
CO2 per vehicle/km 0.1531 0.1108 0.0662 0.0521 0.0444

Source: Ecorys.
Note: IWT = inland waterway transport.
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and one way loaded up to 90 percent. This is considered realistic because vol-
ume/weight ratios of IWT-intensive commodities limit the load factor that can 
be realized. The average sailing speed of all ships is estimated at 9 kilometers/
hour (where the design speed of IWT vessels is typically 10 kilometers/hour).

An example of the resulting transport costs per trade is given in table D.24 for 
the O-D pairs of Corridor 1 in the Red River Delta. The type of ship employed 
was ship size Class 2, with an average load capacity of 500 tons. A corresponding 
table of road costs is based on a truck weighing 15 tons and with a 50 percent 
load factor (as confirmed by in-country stakeholder interview data).

Similarly, transit times can be assessed per O-D pair based on an average sail-
ing speed of 9 kilometers/hour equal for all size classes (see table D.25). For road 
transport, the average speed of trucks is assumed to be 40 kilometers/hour, as 
consistently corroborated in interviews with road transport carriers.

Equivalent tables to tables D.24 and D.25 can be obtained for all corridors of 
interest in both the Red River and Mekong River deltas and, as far as trucking 
costs are concerned, also for the North-South axis.

Differences in IWT transport costs between the deltas stem from the average 
size of the vessels deployed: IWT vessels operating in the Mekong Delta tend on 
average to be smaller than those in the Red River Delta, which is explained by 
the lower waterway classes found in the South region (including a widespread 
network of smaller canals), along with the larger involvement of smaller private 
operators that have launched services with small ships. For this analysis, it was 
assumed that Class 2 vessels (500 tons) are used for Corridor 1 in the Red River 
Delta and Class 3 (300 tons) for the corridors in the Mekong River Delta.

table D.24 example of road and iWt shipping costs per o-D pair for corridor 1

Hanoi Vinh Phuc Bac Ninh Hai Duong Haiphong Quang Ninh Phu Tho

IWT cost ($/ton)
Hanoi n.a. 2.8 4.0 3.9 4.5 5.2 3.3
Vinh Phuc 2.8 n.a. 4.4 4.2 4.9 5.6 2.5
Bac Ninh 4.0 4.4 n.a. 3.2 3.9 4.6 4.9
Hai Duong 3.9 4.2 3.2 n.a. 3.8 4.5 4.7
Haiphong 4.5 4.9 3.9 3.8 n.a. 2.7 5.4
Quang Ninh 5.2 5.6 4.6 4.5 2.7 n.a. 6.1
Phu Tho 3.3 2.5 4.9 4.7 5.4 6.1 n.a.

Road cost ($/ton)
Hanoi n.a. 9.0 5.2 11.0 20.3 26.2 12.9
Vinh Phuc 9.0 n.a. 11.3 18.9 28.2 32.2 5.0
Bac Ninh 5.2 11.3 n.a. 12.0 20.6 22.7 15.3
Hai Duong 11.0 18.9 12.0 n.a. 10.3 18.8 22.9
Haiphong 20.3 28.2 20.6 10.3 n.a. 11.0 32.2
Quang Ninh 26.1 32.2 22.7 18.8 11.0 n.a. 36.1
Phu Tho 12.9 5.0 15.3 22.9 32.2 36.2 n.a.

Source: Ecorys.
Note: Rows refer to province of origin and columns refer to province of destination; O-D = origin-destination; IWT = inland 
waterway transport; n.a. = not applicable.
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Interregional differences also apply to trucks deployed, with smaller vehicles 
used in the Mekong Delta compared with the Red River Delta, on average. Based 
on testimony from stakeholder interviews, 15-ton trucks for the Red River Delta 
and 10-ton trucks for the Mekong River Delta are the norm, and this is what has 
been assumed here. Unlike transport costs, transit times are not affected by dif-
ferences in truck and barge sizes because the operational speed is the same across 
vehicle classes.

For the North-South axis, road transport costs reflect a somewhat higher aver-
age load factor of 75 percent for 15-ton trucks (carrying one 40-foot or two 
20-foot containers), as indicated by carriers and consistent with experience else-
where in the world, where load factors tend to be better optimized for long-haul 
shipments in general and for containerized transport in particular. Moreover, 
transport costs of coastal shipping for containerships ranging in size from 400 to 
2,000 20-foot equivalent units (TEUs) have been assessed; these are the sizes 
typically seen in coastal container trades and correspond with a range of 7,200–
36,000 deadweight tons (DWT). At present, container ships deployed in 
Vietnam carry second-hand tonnage in the range of 600–1,100 TEUs, with an 
average of about 800 TEUs (figures based on Vinalines vessel movement data). 
These ships are mainly involved in two-port round trips with Ho Chi Minh 
(HCMC) and Haiphong as ports of call. Sometimes calls are made at Da Nang 
on the northbound leg of a round trip. Very occasionally calls are also made at 
Phy To and Can Tho in the South region and Quang Ninh in the North region, 
utilizing ships of smaller size classes.

table D.25 example of road and iWt transit times per o-D pair for corridor 1

Hanoi Vinh Phuc Bac Ninh Hai Duong Haiphong Quang Ninh Phu Tho

IWT (hours)
Hanoi n.a. 28.9 36.3 35.7 39.8 44.2 32.0
Vinh Phuc 28.9 n.a. 38.8 38.1 42.2 46.7 27.1
Bac Ninh 36.3 38.8 n.a. 31.8 35.7 40.3 41.9
Hai Duong 35.7 38.1 31.8 n.a. 35.2 39.7 41.2
Haiphong 39.8 42.2 35.7 35.2 n.a. 28.4 45.3
Quang Ninh 44.2 46.7 40.3 39.7 28.4 n.a. 49.8
Phu Tho 32.0 27.1 41.9 41.2 45.3 49.8 n.a.

Road (hours)
Hanoi n.a. 13.1 12.6 13.4 14.6 15.4 13.6
Vinh Phuc 13.1 n.a. 13.4 14.4 15.7 16.3 12.5
Bac Ninh 12.6 13.4 n.a. 13.5 14.7 15.0 14.0
Hai Duong 13.4 14.4 13.5 n.a. 13.3 14.4 15.0
Haiphong 14.6 15.7 14.7 13.3 n.a. 13.4 16.3
Quang Ninh 15.4 16.3 15.0 14.4 13.4 n.a. 16.8
Phu Tho 13.6 12.5 14.0 15.0 16.3 16.8 n.a.

Source: Ecorys.
Note: Rows refer to province of origin and columns refer to province of destination; O-D = origin-destination; IWT = inland 
waterway transport; n.a. = not applicable.



Cargo Data and Modal Split Model 153

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

The costs of container transport between the ports of Haiphong in the North 
region and HCMC in the South region, including the cost of loading and unload-
ing, are given in table D.26 and range from $29.1 per ton for a 400 TEU ship to 
$22.4 per ton for a 2,000 TEU ship. The ports of call on the round trips all face 
problems with sailing draft. Hence interventions that intend to increase the acces-
sibility of ports would impact the scale of vessels deployed, resulting in lower 
transport costs.

Testing a Modal Split Model for the Red River and Mekong River Deltas
The logit model can be tested for the choice between IWT and truck transport 
for both delta regions. Transport costs of IWT vessels and trucks can be used to 
explain the modal split according to equation (1). As stated, the cargo flows by 
mode of transport cannot be split further by commodity type, which makes it 
impossible to distinguish between high and low value freight or to include 
commodity-specific explanatory variables. This leads to some degree of averaging 
that, as explained above, is considered sufficient for the type preliminary assess-
ment conducted by this study.

Quality-of-service aspects with respect to scheduled services may result in 
Mohring effects, which can be understood as the opposite of congestion costs: 
Higher transport volumes lead to higher frequency of service, thereby lowering 
shippers’ storage costs. The higher the transport volumes, the higher the fre-
quency of service and the greater the Mohring effects. The marginal increase in 
Mohring effects reduces with the increase of frequency and is worked out at high 
volumes of transport. To reflect this, the logarithm of the total volume has been 
used. It should be noted that for the (mainly bulk) industrial cargo carried by 
IWT, the impact of Mohring effects may be limited, while for coastal shipping 
services, which comprise liner shipping services with high service frequency (of 
about 12 weekly services), the Mohring effect has already been captured in the 
current service level, and additional frequency growth will not add any significant 
value. To reflect this, an index equal to the logarithm of the total cargo volume 
has been applied.

table D.26 summary of shipping costs and operational Data of containerships

Ship size 
(DWT)

Ship capacity 
(TEU)

Shipping cost 
($/ton)

Transit time 
(days)

Matching time 
(days)

Bunker Tonper 
vehicle mile

7,200 400 29.1 4 4 0.043

10,800 600 27.0 4 4 0.059
14,400 800 25.7 4 4 0.073
18,000 1,000 24.8 4 4 0.087
21,600 1,200 24.1 4 4 0.100
25,200 1,400 23.6 4 4 0.112
28,800 1,600 23.1 4 4 0.124
32,400 1,800 22.7 4 4 0.136
36,000 2,000 22.4 4 4 0.147

Source: Ecorys.
Note: DWT = dead weight tonnage; TEU = 20-foot equivalent unit.
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Three models were tested: (1) transport costs only, (2) transport costs and 
Mohring effects, and (3) transport costs, transit times, and Mohring effects. Based 
on R2 and t values, the results of these tests were disappointing. In all three cases, 
the cost variable had the right negative sign, but the value of the coefficient did 
not differ significantly from zero. The time variable was statistically significant 
but had the wrong sign, and the Mohring variable in both cases had the wrong 
(negative) sign. Such results are attributed to the limited level of data granularity 
as available for the sectors under analysis. Accordingly, a different approach was 
considered to derive logit model coefficients applicable to the Vietnam case.

The Coefficients Applied
Literature on modal split for IWT is scarce, including as it relates to modal split 
coefficients. In the practice of transport planning in the Netherlands, price 
demand elasticities have been applied to assess the impact of a price increase of 
a mode of transport on demand for this mode (see Van den Bossche et al. 2005). 
The elasticities of demand are obtained at an aggregate level and based on a 
review of past studies, which are not based on modal split models of IWT. Lobe 
(2002) studied modal splits on some freight corridors in Western Europe (some 
of them including IWT) with SP-based analysis, but without an assessment of 
statistical fit.

Nevertheless, the results of two in-depth studies on the modal split of land 
transport versus maritime transport have been published recently. The first, by 
Brooks et al. (2011), considers the competition between rail and coastal shipping 
transportation in Australia. The choice determining factors for that study 
included freight rates, transit times, and schedule reliability. The resulting coef-
ficient for the freight rate, after correcting for the exchange rate and tons per 
container, was −0.3 for rates expressed in dollars per ton. Similarly, Feo Valero 
et al. (2010) give results for the modal split of road compared with rail transpor-
tation for the inland leg of maritime transport itineraries. They used transport 
cost, transport time, reliability of service, and frequency of service as explanatory 
variables. After correcting for exchange rates and tons per container, a coefficient 
value of transport costs of −0.22, where transport costs are expressed in dollars 
per ton, was obtained.

For the analysis of the impact of price changes on the modal split, this report 
relies on the outcome of the above described studies. Specifically, a value of 
−0.26, which lies between the −0.3 and −0.22 coefficients found in the litera-
ture, is used. It can be argued that, given that Vietnam is a lower-middle-income 
 country rather than an industrialized nation, different coefficient values should 
apply. For example, one could argue that a relative scarcity of capital and less 
availability and production of consumer goods would lead to higher demand 
elasticities, and therefore to a higher absolute value of the split coefficient. 
Conversely, however, it could also be argued that a lower sophistication of 
logistic services would lead to a slower modal shift response to cost changes, 
implying a lower split coefficient in absolute value. Both arguments are specula-
tive. It was therefore decided that the choice of the above coefficient (−0.26) 
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was appropriate. The policy and infrastructure provision interventions that the 
modal split model assesses all lead (or are designed to lead) to cost reductions. 
Therefore, other (non-cost-related) coefficients were deemed unnecessary for 
this analytical application. The use of a single coefficient has the added advan-
tage of lending simplicity to the model, while it is observed that, as confirmed 
in the literature, the marginal benefit of including additional coefficients in the 
modal split equation other than transport costs is limited.

the impact of lower transport costs on modal split

Modal Competition in the Red River and Mekong River Deltas
For each of the delta areas an assessment was made of the impact of interventions 
that reduce IWT and coastal shipping transport costs on the modal split of the 
interventions’ freight catchment areas (e.g., specific sets of O-D pairs). For illus-
tration purposes, an example is given below of changes in the modal split of a 
single O-D pair along Corridor 1 of the Red River Delta as a result of a hypo-
thetical package of measures leading to a one-class increase in the average size of 
vessels deployed on the corridor, from 500 tons (Class 2) to 700 tons (Class 1).

The cargo flows by IWT and road transport of Table 2.4 reflect the situation 
where competition takes place between IWT ships of (on average) a Class 2 of 
500 tons and trucks of 15 tons, both with an operational performance as 
described in the text. Assuming that a set of measures is introduced resulting in 
the average vessel size increasing from Class 2 to Class 1, the baseline IWT trans-
port costs (upper panel of table D.24) would be reduced to the levels given in 
table D.27.

Comparing tables D.24 and D.27 reveals that the implementation of such an 
intervention would lead to a reduction in barge transport costs, for instance, for 
cargo carried from Hanoi to Haiphong, from $4.5 to $4.2 per ton, a reduction of 
$0.3 per ton. The existing ratio of transported volumes by IWT to volumes by 
road on this particular O-D pair (see table 2.8) is 5,640/2,200 = 2.564, or in 
logarithm form 0.942. The reduction in costs of IWT leads to a change in the 

table D.27 iWt shipping costs per o-D pair at corridor 1 for class 1 vessels
U.S. dollars per ton transported

Hanoi Vinh Phuc Bac Ninh Hai Duong Haiphong Quang Ninh Phu Tho

Hanoi n.a. 2.7 3.7 3.6 4.2 4.8 3.1
Vinh Phuc 2.7 n.a. 4.1 4.0 4.6 5.2 2.4
Bac Ninh 3.7 4.1 n.a. 3.1 3.6 4.3 4.5
Hai Duong 3.6 4.0 3.1 n.a. 3.6 4.2 4.4
Haiphong 4.2 4.6 3.6 3.6 n.a. 2.6 5.0
Quang Ninh 4.8 5.2 4.3 4.2 2.6 n.a. 5.6
Phu Tho 3.1 2.4 4.5 4.4 5.0 5.6 n.a.

Source: Ecorys.
Note: Rows refer to origins, and columns refer to destinations; IWT = inland waterway transport; O-D = origin-destination; 
n.a. = not applicable.
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ratio of flows as expressed in equation (5). The right-hand side of equation 
(5) increases by a1 × −0.3 = −0.26 × −0.3 = 0.078. The ratio on the left-hand side 
is thus increases to (0.942 + 0.078) = 1.02. Since the latter is expressed in loga-
rithm form, to get to the desired ratio one must calculate exp(1.02) = 2.772, 
which is the new ratio of IWT flows relative to road flows. Given a total volume 
sum (IWT and road traffic) of 5,640 + 2,200 = 7,840, and assuming total vol-
umes transported do not change because of the corridor improvement, the new 
ratio leads to a demand flow by IWT of 5,761 tons per day, compared to 2,079 
tons per day by road, and to an increase in the share of IWT relative to road 
transport on the same O-D pair.

When the above exercise is applied to all O-D pairs in the various corridors 
of both delta regions, and for the target years 2020 and 2030, an estimate is 
obtained of the impact of a one-class increase in average ship sizes on total IWT 
freight volumes. The results, for illustrative purposes only, are shown in tables 
D.28 and D.29.

The modest estimated gains in IWT volumes can be explained by the fact that 
on most O-D pairs the volume captured by one mode is often significantly 
higher or lower than that of the other mode. In other words, on any given O-D 
pair, either road transport or IWT tends to be dominant. The impact of cost 
changes then takes place either at the high or low area of the logit curve and not 
in the middle, where the curve is steep. This implies that, in the case of high 

table D.29 iWt volumes mekong river Delta with and without a one-class increase in 
ship size
Tons per day

Corridor 1 Corridor 2

Without With % Δ Without With % Δ

2008 115,810 117,074 1.1% 23,452 23,617 0.7%
2020 231,839 236,375 2.0 45,961 47,711 3.8
2030 328,529 335,696 2.2 64,719 67,705 4.6

Source: Ecorys.
Note: IWT = inland waterway transport.

table D.28 iWt volumes for the red river Delta with and without a one-class increase in 
ship size
Tons per day

Corridor 1 Corridor 2 Corridor 3

Without With % Δ Without With % Δ Without With % Δ

2008 225,671 226,819 0.5% 19,890 20,000 0.6% 62,176 62,922 1.2%
2020 304,726 307,306 0.9 37,858 38,224 1.0 81,096 82,261 1.4
2030 370,606 374,229 1.0 52,832 53,375 1.0 96,862 98,359 1.5

Source: Ecorys.
Note: IWT = inland waterway transport.
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volumes of IWT relative to the roads, there is little potential for further share 
gains, while in the case of low volumes of IWT relative to roads, the base of the 
increase is small.

Impact of Increase in Port Improvements for the North-South Axis
On the North-South axis, the report assesses the competition between contain-
erizable cargo carried by road between the provinces in the Red River Delta and 
the provinces in the Mekong River Delta. On this corridor, cargo can be carried 
by road from origin to destination in 15-ton trucks, or transported by short sea 
vessel between the seaports of Haiphong and HCMC combined with a truck 
drayage haul at each end of the coastal shipping itinerary.

The costs of container shipping between the North and South regions, 
given for a range of vessel sizes in table D.26, can be reduced by deploying 
larger ships. At present, the size of ships is on average about 800 TEUs, so that 
an increase in ship size from 800 to 1,000 TEUs would lead to a reduction in 
transport costs from $25.7 to $24.8 per ton, which is a reduction of $0.91 per 
ton. However, nearly half of these costs are terminal handling charges. The 
total cost per TEU, from quay to quay, for an 800-TEU ship is $371, including 
$182 of terminal handling charges for loading and unloading of containers. As 
such, measures to reduce terminal handling charges can be particularly effec-
tive at improving the overall cost attractiveness of coastal shipping relative to 
over-the-road transport. For example, an increase in cargo-handling efficiency 
that led to a reduction of terminal handling charges of 10 percent, or $18.2 
per TEU, would result in a reduction in overall transport costs on the coastal 
route of $1.82 per ton.

To illustrate the impact of container-handling cost reductions on this corri-
dor, one may start by assessing the traffic of a single O-D pair; for example, that 
between the provinces of Hanoi in the North region and Binh Duong in the 
South region. The volume shipped by road on this O-D pair, in both directions, 
was 214 tons per day in 2008, whereas 384 tons per day were transported by 
coastal shipping. This gives a coastal-road ratio of 1.794. A reduction in trans-
port costs for coastal shipping of $1.82 per ton would lead to a change in the 
ratio of flows as expressed in equation (5). Specifically, the right-hand side of 
equation (5) changes by a1 × −1.82 = −0.26 × −1.82 = 0.473. Recalling that the 
ratio of interest on the left-hand side of equation (5) is expressed in logarithm 
form, the new ratio is obtained by multiplying the old ratio [1.794] by 
exp(0.473) = 2.88. Given total daily tonnage of 214 + 384 = 598 on this O-D 
pair, the new ratio leads to a flow by coastal shipping of 444 and by road of 154. 
Application of this formula to all O-D pairs in the corridor leads to an increase 
in coastal shipping volumes, under this hypothetical intervention, of 6.8 percent 
and a decrease in road volumes by 13.7 percent. The resulting volume changes 
are given in table D.30.

The remainder of this section presents detailed input tables used for the 
modal split model. They include detailed assumptions on operational costs for 
IWT, road transport, and coastal shipping.
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Maritime Transport Costs and Time
The container ships deployed between Northern and Southern Vietnam range in 
size from about 600–1,200 TEUs. Many of these ships carry second-hand ton-
nage. The cost calculations presented here are derived from Veldman (2011), 
with data on container shipping in Vietnam based on discussions with Vinalines 
officials. The data are for conditions in 2008.

Data on costs and operational performance of container services are expressed 
as a function of the particulars of the ships and their operational environment. 
The ship particulars include the following:

•	 Ship size in deadweight and TEU capacity
•	 Design and operational vessel speed in knots and
•	 Main engine capacity and fuel consumption

The information is modeled in such a way that by changing ship size and speed 
the corresponding costs and operational data are adapted simultaneously by 
using broad statistical relationships estimated with 2008 data from Lloyd’s/
Fairplay.

The price of a container ship can be expressed as a function of vessel size (S), 
as given by its TEU carrying capacity, and its design sailing speed (V), in knots, 
according to equation (6).

For b1 a value of 0.677 was estimated based on Lloyd’s data for fully cellular 
containerships up to Panamax (see Veldman 2011), indicating that the ship’s 
price increases less than in proportion to its size, and for b2 a value of 0.249 
was obtained. For a container ship of 1,000 TEUs and a design vessel speed of 
14.4 knots, the price in 2008 is approximately €25 million. For the calcula-
tions, a ship size range of 400–2,000 TEUs was analyzed, at a constant ratio of 
18 DWT per TEU. The results of the regression analyses are based on this 
range of ships.

 P = b0 S
b1Vb2. (6)

The resulting new price of the ships is given in column 3 of table D.31.
The relation between vessel speed and size is given in equation (7). For g 1 

a value of 0.174 was estimated, meaning that larger ships have on average 

table D.30 estimated impact of a hypothetical 10 percent Decrease in terminal 
handling charges on the modal split of the north-south trade

Mode Without cost change With cost change % Δ

Road 10,965 9,459 −13.7%
Coastal 22,208 23,714 6.8%
Total 33,173 33,173 0.0%

Source: Ecorys.
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a slightly higher design service speed. For the range of ship sizes under consid-
eration the design service speed ranges from 15.4 to 20.3 knots. See column 2 
in table D.31.

 V = g0 S
g 1. (7)

Equation (8) expresses the engine power in kilowatts as a function of size and 
speed. The estimated value of d1 was 0.586 and of d2 was 2,008, which corre-
spond fairly well with results of other research. For the 1,000 TEU ship the 
engine power is 12,229 kilowatts, and for the other size classes engine power 
figures are listed in column 7 of table D.31.

 kW = b0 S
d1Vd 2. (8)

Fuel consumption is 160 grams per kilowatt per hour at an engine use of 80 
percent with the design service speed. This is 37.6 tons per day for the 1,000-
TEUs ship (see column 8 in table D.31). In 2008 the price of heavy fuel oil 
(HFO) was $550 per ton.

The main design parameters of a service are the size and the speed of the ships 
deployed. The relevant cost and operational parameters can be derived by using 
the above-described statistical relationships.

The time spent in port depends on the cargo-handling speed, which depends 
on factors such as crane productivity, the number of cranes working the ship 
simultaneously, and the distribution of containers over the length of the vessel. 
The cargo-handling speed can be expressed as:

 H = e0S
e1 (4)

table D.31 main cost components

Size 
(TEUs)

Speed 
(Knots)

New price 
($ million)

Capital-
related costs 

($ million)

Crew
cost 

($ million)

Total cost 
including 
overhead 

($ per day)

Engine 
power
(kW)

Fuel 
consumption 
(tons per day)

Bunker costs 
including 
auxiliaries 
($ per day)

400 15.4 13.1 2.6 0.2 12,058 5,190 16 9,207
600 16.5 17.2 3.4 0.2 15,546 7,584 23 13,454
800 17.3 20.8 4.1 0.2 18,662 9,925 30 17,608
1,000 18.0 24.2 4.8 0.2 21,529 12,229 38 21,695
1,200 18.6 27.4 5.4 0.2 24,212 14,503 45 25,729
1,400 19.1 30.3 6.0 0.2 26,750 16,752 51 29,720
1,600 19.6 33.2 6.5 0.2 29,171 18,981 58 33,674
1,800 20.0 35.9 7.1 0.2 31,493 21,192 65 37,596
2,000 20.3 38.5 7.6 0.2 33,732 23,387 72 41,490

Source: Ecorys.
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where the handling speed H concerns the number of containers loaded and 
unloaded per day. The value of e1 is 0.33, based on the assumption that the num-
ber of cranes working is proportional to the length of a ship.

Capital related costs are assessed on the basis of the following assumptions:

•	 Capital costs: 15-year economic lifetime and 12 percent interest results in an 
annuity of 14.7 percent

•	 Insurance costs: 2 percent of new price
•	 Maintenance, repairs, and supplies: 3 percent of new price

 – All capital-related charges come at 19.7 percent and are given in column 4 
of table D.31

•	 Annual crew cost: $200,000 independent of ship size
•	 Management fee: 35 percent of annual fixed costs

 – The sum of the total fixed costs per day is given in column 6 of table D.31
•	 HFO price: $550 per ton
•	 Fuel cost auxiliaries: 5 percent of total fuel bill

 – Total daily fuel costs for the time spent at sea are given in the last column 
of table D.31.

The operational performance is for a round trip between Haiphong and HCMC:

•	 Number of terminals per round trip between both ports: four
•	 Round-trip distance: 1,700 nautical miles (time spent at sea is given in column 

2 of table D.32)
•	 Fixed time spent at port: three hours per call, resulting in a fixed amount of 

time per round trip of half a day
•	 Variable time spent at port: based on a cargo-handling rate of 15 containers per 

hour, which corresponds to 20 TEUs per crane per hour; the number of cranes 
operational ranges from two for a 400 TEU ship to 3.4 for a 2,000 TEU ship. 
The resulting variable time spent at port is given in column 4 in table D.32.

table D.32 round-trip time components and related costs

Size
(TEUs)

Time at sea
(Days)

Time in port
(Fixed days)

Time in port
(Variable days)

Slack time
(Days)

Total time
(Days)

Daily costs ($) Round-trip costs ($)

In port At sea In port At sea

400 4.6 0.5 0.9 1.0 7.0 12,518 21,265 29,942 97,992
600 4.3 0.5 1.2 1.0 7.0 16,218 28,999 43,884 124,529
800 4.1 0.5 1.4 1.0 7.0 19,543 36,270 56,977 148,148
1.000 3.9 0.5 1.7 0.9 7.0 22,614 43,224 69,449 169,828
1.200 3.8 0.5 1.9 0.8 7.0 25,498 49,941 81,434 190,090
1.400 3.7 0.5 2.1 0.7 7.0 28,236 56,470 93,022 209,252
1.600 3.6 0.5 2.3 0.6 7.0 30,854 62,845 104,274 227,526
1.800 3.5 0.5 2.5 0.5 7.0 33,373 69,089 115,238 245,060
2.000 3.5 0.5 2.6 0.4 7.0 35,807 75,222 125,948 261,967

Source: Ecorys.
Note: TEU = 20-foot equivalent unit.
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•	 Off-hire days per year: 15.
•	 Tons per TEU: 12 for empty containers, 15 for laden containers.
•	 Load degree of ship: 90 percent each way.

 – Of which percentage of laden containers: 70 percent (i.e., paying 
containers)

•	 Maximum round-trip duration: seven days. To maintain a weekly schedule 
some slack time is the result. See column 6 in table D.32.

•	 Stevedoring costs: $109 per move, which is 90 percent of the Western 
European rates. This corresponds with $102.5 per laden TEU.

•	 Port charges concern a mooring charge of $220 per round trip, while berthing 
fees vary from $75 for a 400 TEU ship to $376 for a 2,000 TEU ship. See col-
umn 3 in table D.33.

The resulting shipping costs per TEU are given in column 7 (and per ton in col-
umn 8) of table D.33 and are used for the modal split calculations. The fuel 
consumption per vehicle mile, in tons, is given in column 9 of table D.33 and the 
related bunkers in kilograms per ship-km are listed in column 10. The latter are 
used for the assessment of changes in emission volumes.

1. Size (TEU): size of the ship in terms of the number of containers it can carry
2. Cost per round trip ($): total costs including both costs at the port and costs 

at sea
3. Port charges ($): includes berthing fee + mooring charges
4. Total cost sea leg ($): cost per round trip (2) + port charges (3)
5. Cost per loaded TEU ($): total cost (4) divided by the size of the ship (1) and 

the assumed load factor (90 percent)
6. Handling charges ($): per TEU, based on 90 percent load factor and 0.75 

boxes/TEU ratio

table D.33 cost components of coastal transport (hcmc to/from haiphong)

Size 
(TEUs)

Cost per 
round 
trip ($)

Port 
charges ($)

Total cost 
sea leg ($)

Cost per 
loaded 
TEU ($)

Handling 
charges ($)

Sea freight
Bunkers (tons 

per vehicle 
mile)

Bunkers 
(kg per 

ship-km)$ TEU $ tons

400 127,934 295 128,229 254 182 436 29.1 0.0432 23.3
600 168,413 333 168,746 223 182 405 27.0 0.0588 31.8
800 205,124 370 205,495 204 182 386 25.7 0.0733 39.6
1,000 239,276 408 239,684 190 182 372 24.8 0.0868 46.9
1,200 271,524 446 271,970 180 182 362 24.1 0.0998 53.9
1,400 302,274 483 302,757 172 182 354 23.6 0.1122 60.6
1,600 331,800 521 332,321 165 182 347 23.1 0.1242 67.1
1,800 360,298 558 360,856 159 182 341 22.7 0.1358 73.3
2,000 387,914 596 388,510 154 182 336 22.4 0.1472 79.5

Source: Ecorys.
Note: HCMC = Ho Chi Minh City; TEU = 20-foot equivalent unit.
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7. Sea freight:
•	 $/TEU: costs per loaded TEU (5) + handling charges (6)
•	 $/ton: $ per TEU/tons per loaded TEU

8. Bunkers in tons per vehicle-mile: fuel consumption in tons per day × round 
trip in days at sea/round trip in distance (nautical miles)

9. Bunkers in kilograms per ship-km: bunkers in tons per vehicle-mile (8) × 1000/
kilometers per nautical mile (1.852)

Impact of Port Improvement Projects
The figures in table D.33 show that an important share of total shipping 
costs per ton is captured by terminal handling charges. For ships of 800 
TEUs, the sea freight comes at $386 per TEU and at $25.7 per ton. The 
terminal handling charge is $182 per TEU for loading and unloading, which 
is about half the total sea freight charge. This corresponds with a charge of 
$12.1 per ton.

Projects can target the reduction of coastal shipping costs by achieving 
economies of ship size. An increase in ship size by employing 1,000 TEU 
vessels instead of 800 TEU vessels leads to a reduction in cost of 
$0.9 per ton (costs per TEU shipped by an 800 TEU ship are $204, lowering 
to $190 for a 1,000 TEU ship; see column 5 of table D.33; if a weight of 10 
tons per TEU is assumed, this equals savings of $0.9 per ton). Otherwise, 
projects can aim to reduce container handling costs through improvements 
in port efficiency. For example, an increase in cargo-handling efficiency of 
10 percent would lead to a reduction in terminal handling charges of $1.82 
per ton.

Cargo-handling efficiency in ports can also be achieved through the provision 
of dedicated multimodal facilities, such as an extended gateway concept (see 
appendix E). Such interventions emphasize not only physical infrastructure, but 
also the improved interaction between maritime transport, international ship-
ping, cargo transfers at port, and inland waterway transport. Obtaining a precise 
quantification of the cost-reduction impact of these aspects is difficult, but could 
quite well be on the order of 5 percent of terminal handling charges, which 
comes at $0.61 per ton.

Road Transport Costs
Road transport costs are based on interviews with road haulage companies, 
users of trucking services, Royal Haskoning et al. (2008), and, to a lesser extent, 
Louis Berger Group and Royal Haskoning (2006) and JICA (2009).

A truck operator offering services on the North-South axis, a round-trip dis-
tance of 4,000 kilometers, deployed 15-ton second-hand trucks with a price of 
Vietnamese dong (VND) 1.6 billion. With an interest rate of 12 percent and a 
remaining economic lifetime of 10 years, the annual capital costs are VND 283 
million. Insurance costs, maintenance and repair costs, manning costs, and food 
costs are given in table D.34. Expressed in 2012 prices, the total annual fixed 
costs for truck operations were estimated at VND 893 million.
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Fuel consumption is 32.5 liters per 100 kilometers with a price of $0.5 per 
liter in 2008. Monthly, these operators make on average three trips. The costs per 
trip in 2012 dollars are $2,500 for a trip on the North-South axis. Given an aver-
age load factor of 75 percent in both directions, the cost per ton of cargo is 
$110.5.

On short-distance trips in the Red River Delta the operators make three 
round trips per week with a load factor of 50 percent in both directions. The 
costs per ton of cargo add up to $27.5 per ton (assuming the use of 15-ton 
trucks). The average speed is 50 kilometers per hour.

The road infrastructure in the Mekong Delta is less developed than in the Red 
River Delta, such that smaller trucks of 10 tons are reportedly employed. Based 
on data presented in the Red River Delta study, the costs of table D.35 are 
adapted to other truck sizes (see table D.36).

For the modal split analysis between road and IWT in the delta regions, the 
resulting costs in dollars per ton-km are used as an input to calculate the costs 
per ton per O-D pair.

Inland Waterway Transport Costs
IWT costs are based on information from Louis Berger Group and Royal 
Haskoning (2006) and Royal Haskoning et al. (2008), coupled with interviews 
with Vietnam-based inland waterway operators and users of inland 

table D.34 trucking costs for 15-ton trucks on north-south Axis
Vietnamese dong, 2012 prices

Category of costs Cost 

Second-hand price 1,600,000,000
Annual capital charges 283,174,663
Insurance truck 6,000,000
Insurance goods 400,000,000
Maintenance and repairs 140,000,000
Manning costs 25,600,000
Meals 38,400,000
Total annual cost 893,174,663

Source: Ecorys.

table D.35 trucking costs per ton on the north-south Axis and within the red 
river Delta
U.S. dollars

Category of costs North-South axis Red River Delta

Fixed cost per trip 1,630 348 
Fuel cost 837 63 
Lubrication oils 19 1 
Total cost per trip 2,487 412 
Total cost per ton 110.5 27.5 

Source: Ecorys.



164 Cargo Data and Modal Split Model

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1

waterway services. Shipping costs are assessed for self-propelled barges for the 
five ship size classes, which vary in size from 50 to 703 tons. The design service 
speed is 10 kilometers per hour, and the related engine power varies from 76 to 
310 horsepower. The new value of these ships in prices of 2008 varies from 
$23,000 to $134,000. With an interest rate of 12 percent and an economic life-
time of 15 years, the annuity value is 14.7 percent. The annual costs for insurance 
are 1.5 percent of the new price, and the costs of maintenance and repairs 
1.5  percent. All annual capital-related costs range from $4,400 to $25,600. The 
fixed daily costs are based on 300 days. See table D.37.

Fuel-related costs at the ship design service speed of 10 kilometers per hour 
are based on 0.2 liters per horsepower per hour and range from 15 to 62 liters 
per hour. Daily manning costs are $74 for a crew of five.

table D.36 trucking cost as a Function of truck size for transport in river Deltas

Truck size (tons)

3 5 10 15 20

Engine power (horsepower) 37 44 55 74 92
Cost ($) per ton-km of cargo 0.45716 0.32950 0.20594 0.18315 0.17175 
Fuel consumption (liters ton-km of cargo) 0.05417 0.03865 0.02416 0.02167 0.02020 
Emissions (kg/ton-km of cargo) 0.15158 0.10815 0.06760 0.06063 0.05654
Fuel consumption (liters/vehicle-km) 0.163 0.193 0.242 0.325 0.404 

Source: Ecorys.

table D.37 ship particulars and capital related costs of self-propelled Barges

Maximum channel class

5 4 3 2 1

Ship size tons 50 100 300 503 703
Design speed km/hr 10 10 10 10 10
Ship dimensions
 Length m 19 27 37.5 47.0 52.0
 Width m 4 4.8 7.2 8.5 8.5
 Max draft m 1.2 1.35 1.9 2.1 2.7
 Free board m 0.5 0.5 0.5 0.5 0.5
Engine power HP 76 110 197 260 310
New value $1,000 23 36 76 107 134
Lifetime Years 15 15 15 15 15
Interest rate, % 12.0 12.0 12.0 12.0 12.0
Annuity, % 14.7 14.7 14.7 14.7 14.7
Maintenance and repairs, %  new 3.0 3.0 3.0 3.0 3.0
Insurance, %  new 1.5 1.5 1.5 1.5 1.5
Capital related charges $1,000/year 4.4 7.0 14.5 20.5 25.6
Fixed daily capital costs $/day 14.7 23.3 48.4 68.3 85.4

Source: Ecorys.
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The operational time per day is 24 hours, implying that night navigation is 
assumed to be possible. The cargo volume per trip when carrying cargo is 
90  percent of the vessel’s capacity. The time spent in port for loading and unload-
ing is based on a fixed amount of time of four hours in both ports together and 
a cargo-handling rate of 40 tons per hour. The operational speed is 9 kilometers 
per hour, allowing for hindrances in the fairway’s profile and curves. The fuel 
consumption is adapted accordingly by applying the third power rule. The fuel 
consumption in kilograms is assessed by applying a specific weight of 0.88 kilo-
grams per liter, and the subsequent CO2 emissions are based on 3.18 kilograms 
per liter of diesel. The fuel costs are $0.2 per liter, adding 5 percent for the costs 
of lubrication oils.

The operational costs assumed for five ship size classes (from 50 to 700 tons) 
are given in table D.38. These data are used as input for the calculation of 
changes in transport costs across vessel sizes (as shown in table D.39). Such 
changes in transport costs are then used in the modal split model to assess the 
impacts of waterway corridor scale increase. For example, the deployment of 
larger vessels may decrease costs per ton transported, resulting in a shift between 
road and IWT of a magnitude estimated by the logit function presented above.

Data on fuel consumption as a function of ship size and route length are 
given in table D.39. These data are used in the modal split model to calculate 
fuel costs by ship size, and hence costs per ton transported. This information 

table D.38 non-capital-related costs and operational Data

Ship size (tons)

50 100 300 500 700

Fuel-related costs
Engine power HP 76 110 197 260 310
Fuel consumption, design speed liter/hr 15 22 39 52 62
Design speed km/hr 10 10 10 10 10

Crew costs
Crew size Persons 5 5 5 5 5
Crew cost/year $1,000 26 26 26 26 26
Crew costs per day ($) $/day 87 87 87 87 87

Operational data
Operational time per day hours 24 24 24 24 24
Cargo per round trip tons 45.0 90.0 270.0 452.7 632.7
Time in port hours 6.3 8.5 17.5 26.6 35.6
Design speed km/hr 10 10 10 10 10
Operational speed km/hr 9 9 9 9 9
Fuel consumption liters/hour 11.1 16.0 28.7 37.9 45.2
Fuel consumption kg/hr 9.8 14.1 25.3 33.4 39.8
CO2 emissions kg/hr 31.0 44.9 80.4 106.1 126.5
Fuel costs $/hr 1.2 1.7 3.0 4.0 4.7

Source: Ecorys.
Note: HP = horsepower.
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is used to assess the impacts of interventions resulting in scale increase or shift 
between road transport and IWT, causing overall transport costs to change. It 
is noted that the cost figures in the table reflect only operational costs and do 
not cover external costs related to emissions, safety, or any other external 
impacts.

table D.39 operational Data, costs, and emissions by ship size and trip length

Trip length 
(km)

Ship size (tons)

50 100 300 500 700

Sailing time for round trip (hours, assuming 24 hours navigation)
100 22.2 22.2 22.2 22.2 22.2
150 33.3 33.3 33.3 33.3 33.3
200 44.4 44.4 44.4 44.4 44.4
250 55.6 55.6 55.6 55.6 55.6

Fuel consumption per round trip (liters)
100 246 356 638 842 1,004
150 369 535 957 1,264 1,507
200 492 713 1,277 1,685 2,009
250 616 891 1,596 2,106 2,511

Fuel costs ($) per round trip
100 123 178 319 421 502
150 185 267 479 632 753
200 246 356 638 842 1,004
250 308 446 798 1,053 1,256

Round-trip time (days) (assuming waiting for cargo effects)
100 1.8 1.9 2.5 3.1 3.6
150 2.5 2.6 3.2 3.7 4.3
200 3.2 3.3 3.9 4.4 5.0
250 3.9 4.0 4.6 5.1 5.7

Round-trip costs ($)
100  303  389  654  894  1,124 
150  435  555  908  1,213  1,495 
200  567  720  1,161  1,531  1,866 
250  699  886  1,415  1,849  2,236 

Cost per ton ($)
100  6.7  4.3  2.4  2.0  1.8 
150  9.7  6.2  3.4  2.7  2.4 
200  12.6  8.0  4.3  3.4  2.9 
250  15.5  9.8  5.2  4.1  3.5 

Cost per ton-km ($)
100  0.067  0.043  0.024  0.020  0.018 
150  0.064  0.041  0.022  0.018  0.016 
200  0.063  0.040  0.022  0.017  0.015 
250  0.062  0.039  0.021  0.016  0.014 

Fuel consumption (kg per ton-km) 0.0482 0.0348 0.0208 0.0164 0.0140
CO2 emission (kg per ton-km) 0.1531 0.1108 0.0662 0.0521 0.0444

Source: Ecorys.
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In the same way as it was done for the road transport cost data presented 
in table D.36, the transport costs in dollars per ton-km for IWT shown in 
table D.39 have been used to calculate the cost per ton carried for any given 
O-D pair. Other general data utilized for cost calculations are given in 
table D.40.

notes

 1. Sometimes referred to as “generalized costs.” It should be noted that nonlinear func-
tional forms may be used to represent utility levels, such as multiplicative 
specifications.

 2. These can include value added services such as track and trace capabilities, Electronic 
Data Interchange connectivity, specialized handling, time-definite delivery guarantees, 
and the like.

 3. All attributes are inclusive of pre- and on-carriage transportation (which by definition 
is assumed to take place over the road).
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Detailed Description of Proposed 
Interventions

An overview of the interventions proposed by this report is presented in 
table E.1. For each case, an implementation period has been assumed that either 
(a) builds on ongoing interventions (i.e., those already under implementation), 
whereby the implementation period of the new project is assumed to start one 
year after completion of the precursor project(s), or (b) if there is no direct link 
to ongoing projects, implementation is assumed to begin from 2014 onward 
(2013 for inland waterway transport [IWT] infrastructure works).

Detailed Discussions of each intervention

The Red River Delta of Northern Vietnam comprises three main corridors in 
terms of shipping intensity. These are the following:

•	 Corridor 1: Quang Ninh–Haiphong–Pha Lai–Hanoi–Viet Tri
•	 Corridor 2:  Quang Ninh–Haiphong–Ninh Binh
•	 Corridor 3: Hanoi–Day/Lach Giang

Red River Delta Corridor 1 Upgrade
The busiest northern corridor, as measured by current volumes and forecasted 
growth, is Corridor 1 (Viet Tri–Hanoi–Pha Lai–Haiphong–Quang Ninh). The 
ongoing World Bank–funded Northern Delta Transport Development Project 
(NDTDP) is expected to upgrade this corridor from Class III to Class II by 2014. 
(Reflecting current implementation projections, it has been assumed that the 
NDTDP improvements will reach completion by mid-2015. It is further 
assumed that by then the entire corridor meets Class II, including adequate 
bridge clearances and 24-hour navigation. See box E.1. Given the large freight 
volumes transported on the corridor, further upgrading to Class I could poten-
tially result in even higher socioeconomic and environmental benefits. In inter-
views conducted for this report, the Vietnam Inland Waterway Administration 

A p p e n D i x  e
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(VIWA) confirmed that the government’s funding availability for infrastructure 
development in the waterway sector is limited and that the majority of funding 
for capital investment comes from the World Bank and other sources of Official 
Development Assistance (ODA). It is therefore assumed that only ODA-funded 
projects are being undertaken in the sector and that NDTDP is the only ongoing 
program in the Northern region. Hence, the intervention proposed for this cor-
ridor entails upgrading the waterway from Class II (realized after completion of 
the NDTDP) to Class I.

Using the modal split model presented in appendix D, it was assumed that 
raising the waterway class will result in the use of larger vessels on the corridor. 
The greater accessibility created by this intervention will likely induce IWT car-
riers and private fleets to scale up, as evidenced by the upgrades already under-
taken in Vietnam in the past, as well as those in other countries. The use of larger 
ships contributes to lowering the transport cost per ton of cargo carried through 
economies of scale. This will also lead to the attraction of additional cargo from 
the roads sector as the competitive position of IWT relative to road transport is 
improved.

table e.1 summary overview of the proposed interventions

No. Intervention name Intervention summary
Implementation 

time frame
Estimated costs 

($)

1 Upgrade waterway Corridor 1 
of the Red River Delta 

Raises Corridor 1 (Quang Ninh–Haiphong–
Pha Lai–Hanoi–Viet Tri) from waterway 
class ii to class i 2016–20 150–250 million

2 Upgrade waterway Corridor 2 
of the Red River Delta 

Raises Corridor 2 (Haiphong–Ninh Binh) 
from waterway class iii to class ii 2014–16 150–300 million

3 Upgrade waterway Corridor 3 
of the Red River Delta 

Raises Corridor 3 (Hanoi–Day/Lach Giang) 
from waterway class iii to class ii 2013–15 100–200 million

4 Enable extended gateway 
facility in the Red River 
Delta to serve the Hanoi 
market

Development of an inland waterway and 
cargo-handling facility near Hanoi to 
serve (mostly import/export) container 
flows between Haiphong and Hanoi 2014 10 million

5 Upgrade waterway Corridor 1 
of the Mekong Delta 

Raises Corridor 1 (HCMC–Ben Tre–My Tho–
Vinh Long) from waterway class iii to 
class ii 2013–16 150–250 million

6 Upgrade a coastal shipping 
container terminal in 
Northern Vietnam

Modernization of a container terminal 
in Haiphong dedicated to domestic 
container shipping services 2014–15 40 million

7 Introduce user charges 
to fund waterway 
maintenance

Imposition of user charges on IWT vessel 
operators to cover the existing waterway 
maintenance financing gap 2014–ongoing

0.0003 (VND 6) 
per ton-km

8 Promote engine and fleet 
modernization in IWT

Provision of public subsidies to (with 
private sector matching) for engine 
improvement 2014a 20 million

9 Showcase IWT as an enabler 
of efficient logistics

Promotion campaign on the use of inland 
water transport and demonstration 
projects to illustrate its attractiveness 2014–23a 30 million

Note: HCMC = Ho Chi Minh City; IWT = Inland waterway transport.
a. Or when the funds are being used fully.
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Red River Delta Corridor 2 Upgrade
The second most important corridor in Northern Vietnam is Corridor 2, running 
parallel to the coastline from Quang Ninh to Ninh Binh, via Haiphong. On this 
corridor an upgrade from Class III to Class II was assessed. Costs have been mea-
sured using the same unit values as for Corridor 1. With a length of 280  kilometers, 
the estimated investment costs are $150–300 million.

Red River Delta Corridor 3 Upgrade
Corridor 3 (Hanoi–Day/Lach Giang) is the third most important waterway 
 corridor of the Northern Delta region in terms of volume potential. Under the 
World Bank–financed NDTDP only selected parts of this corridor are being 
upgraded, notably the access to Ninh Binh port for seagoing vessels via the Ninh 
Co estuary. Upgrading the remainder of this corridor from Class III to Class II 
should also be considered and is therefore included as a proposed intervention 
under this study. Applying estimated unit costs to the total length of approxi-
mately 180  kilometers, the investment costs would amount to $100–200 million.

Red River Delta Extended Gateway
This intervention entails the development of an extended multimodal gate-
way for Haiphong port at or within the vicinity of Hanoi, on the Red River. 

Box e.1 estimating investment costs

The investment costs of the proposed interventions in the Red River Delta have been 
 estimated for this analysis based on the following assumptions:

• Based on known implementation costs from a sample of actual river upgrading projects in 
Northern Vietnam, a unit cost in the range of $0.6–1.1 million per kilometer, in 2012 prices, 
was assumed. Past cost data reflect total implementation costs, including the cost of detailed 
engineering design, physical construction, land acquisition and resettlement compensa-
tion, and contingencies. Specific activities conducted under these projects included dredg-
ing, widening, bank protection, bend correction, bridge clearance extensions, river training, 
and installation of navigational aids. While particular engineering solutions at target corri-
dors will vary by section, these are standard capacity expansion interventions in IWT. As 
such, the above cost range is considered reasonably representative of the “average” water-
way upgrading project. 

• The investment costs associated with the upgrading of a particular corridor were calculated 
by multiplying the estimated unit cost per kilometer by the length of the target corridor. In 
the case of Corridor 1, given a length of approximately 250 kilometers, total investment 
costs were estimated at approximately $150–250 million. 

For the economic assessment, the median value of the above range was used for base case 
calculations, while the upper and lower ends of the interval were used for sensitivity analysis.

Source: Ecorys/World Bank analysis.
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Investments would include quay wall improvements and container-handling 
equipment at the inland port where the extended gateway is to be located. 
Additionally, necessary IT systems—hardware and software—would be intro-
duced at both ends of the route (the inland port and the main port) to provide 
reliable tracking and tracing, customs clearance automation, and the transfer of 
data between the main terminal and the extended gateway (see box E.2). 

Container-handling facilities at the port of Phudong, near Hanoi, are already 
under development, and components of an extended gateway concept, such as 
customs facilities, are being deployed. Investment costs for a full-fledged inland 
gateway servicing Haiphong are taken to be roughly $10 million, based on 

Box e.2 extended Gateway concept

An extended gateway is a multimodal terminal that acts as an extension of a seaport terminal, 
with the goal of increasing logistics efficiency by taking over certain activities normally 
conducted at the (likely heavily congested) sea port, such as security scans, customs 
procedures, technical cargo clearance, and other administrative procedures. An extended 
gateway connects a sea port terminal to a river port facility located in its hinterland, particularly 
for the handling of container freight flows. This solution may contribute to (a) alleviating 
congestion at the sea port terminal by shifting handling activities to a hinterland location and 
(b) alleviating congestion and reducing emissions on the road transport corridor linking the 
sea port with its hinterland. A key strategic requirement behind the extended gateway concept 
is that the hinterland river port and the sea port operate as one facility for the user. To the 
extent that critical government services, such as customs and security clearances, are provided 
at the extended gateway, public and public-private investment in such facilities may be 
attractive if economically justified.

In the particular case of Corridor 1 of the Red River Delta, the corridor’s concentration of 
containerized volumes allows inland shipping services to become feasible more readily than 
when developed independently by individual ship operators. For example, an independent 
IWT operator may not be able to capture enough volume of cargo to justify weekly sailings of 
32 20-foot equivalent unit (TEU) barges (the size that could typically be accommodated on 
the current fairway). However, if cargo owners or their intermediaries bundle their cargo flows 
for the region on this route, higher frequencies can be offered, and one or more IWT operators 
can be attracted to provide shuttle-type services. For container services in particular, high sail-
ing frequencies are usually required to serve just-in-time manufacturing supply chains. 
Investments in an extended gateway connected to the sea port terminal can be used to attract 
freight from multiple cargo owners, resulting in volumes that are consistent with more fre-
quent sailings. Furthermore, the inland gateway can act as a centralized storage point near 
large industry or population centers. Finally, because of the cargo volumes that are attracted, 
other services on or near the site become feasible, such as container repair, consolidation-
deconsolidation, and storage activities.

Source: Ecorys/World Bank analysis.
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the assumption that portions of the infrastructure required are already being 
developed at Phudong river port, and that addition funding is needed primarily 
to acquire container-handling equipment, service facilities, and IT systems.

Based on interviews with stakeholders concerning their expectations regarding 
an extended gateway, and based on general trade statistics, an estimate has been 
made (subject to sensitivity analysis) on the handling cost savings that can be 
realized through the introduction of an extended gateway. The expectation is 
that the extended gateway services will contribute to a reduction in overall ter-
minal handling costs at both the main port of Haiphong and at the inland port 
itself, resulting in an overall lower cost for shipping containers between the two 
facilities. Savings of $0.61 per ton have been assumed, as explained in appendix D. 
The modal split model was then used to assess the share of container flows 
between Haiphong and Hanoi expected to switch from road to IWT and 
the associated cost savings and emissions reduction that would result from both 
the diverted traffic away from the roads and the already-captured IWT traffic 
(see the results in appendix F).

Although JICA (2009) data do not indicate the share of containerized cargo 
for specific O-D pairs, reasonable assumptions were made based on the current 
and projected share of manufactured products in the corridor’s freight mix (the 
portion most likely to be containerized). It was assumed that, at present, approxi-
mately 10 percent of the freight flows between Hanoi and Haiphong are contain-
erized, and that 4 percent of containerized freight on the corridor is transported 
on the waterways. These shares are projected to change to 14 and 19 percent, 
respectively, by 2020, and to 18 and 32 percent by 2030. According to the modal 
split model, the extended gateway advantage would contribute to taking some 
6,000 20-foot equivalent units (TEUs) off the roads and into the waterways by 
2020 (assuming a cargo weight of 12 tons per container; see appendix F), and 
17,000 TEUs by 2030, relative to the do-nothing baseline. It is assumed that 
all the freight thus shifted will be serviced by the new gateway. Further more, 
based on the reasonable assumption that portions of the IWT freight that would 
have moved via this mode with or without the intervention are designated to use 
the extended gateway as well, a capacity of 50,000 TEUs is suggested for the 
gateway, so as to allow for further growth.

Mekong Delta Corridor 1 Upgrade
Corridor 1 (HCMC–Ben Tre–My Tho–Vinh Long) is the busiest corridor in the 
Mekong Delta region. A Class III waterway at present, Corridor 1 is heavily con-
gested on some sections (notably the Cho Gao Canal). As this is the most direct 
route between Ho Chi Minh City (HCMC) and the Mekong Delta, raising the 
navigability conditions of this corridor could potentially generate large economic 
and environmental benefits. The proposed intervention would upgrade the cor-
ridor’s waterway class from Class III to Class II. Improvements are assumed to 
start in 2013 and be completed by 2016.

Cost assumptions were initially developed for this intervention using costs 
known from past inland waterway corridor upgrading projects in the Mekong 
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Delta region. From these, an average unit cost of $0.23 million per kilometer was 
obtained. However, this unit cost reflected a sample of projects that comprised 
much lower class upgrades (e.g., from IV to III). To reflect the higher costs associ-
ated with a Class III to II upgrade, the same cost range as that of the North region 
(see box E.1) was applied to the South region. Given that Corridor 1 is approxi-
mately 200 kilometers in length, estimated investment costs are in the range of 
$150–250 million. 

Expected impacts from this project include vessel scale increases and modal 
shift from road to IWT, both of which would reduce overall transport costs and 
emission levels. The model assessment will be similar to those for Projects 1, 2, 
and 3 as described above.

Haiphong Coastal Shipping Container Terminal
This intervention comprises the upgrading of one of the existing container ter-
minals at the port of Haiphong to cater primarily to cargo flows in the domestic 
coastal corridor (see box E.3). This may include, inter alia, investments in han-
dling equipment, terminal area redesign, and improvements to the terminal 
access channel (e.g., to increase water depth). The project may also include 
investments in mooring facilities for inland waterway vessels at the sea port near 
the container terminals.

The investment costs of upgrading existing facilities at Haiphong to enable 
a more effective domestic container port are estimated to be in the order of 
$40 million for a first phase, which would enable a handling capacity of up 
to 400,000 TEUs annually. This estimate is based on the assumption that four 
container gantry cranes servicing two berths will be required, with a unit cost 
of approximately $5 million, along with terminal yard improvements and 
selected upgrades in connectivity at the port’s immediate hinterland (for both 
road and IWT).

Expected impacts of this project include a rise in container throughput 
brought about by improvements in handling efficiency: faster turnaround times 
of sea-going vessels, reduced container dwell times at the terminal, and/or faster 
loading/unloading of inland waterway vessels. Such efficiencies, which would 
ultimately manifest themselves in the form of lower terminal handling charges, 
would result in lower overall container transport costs for shippers in the North-
South trade. The size of the potential savings in terminal handling charges as a 
result of this intervention is conservatively estimated to be in the range of 
5  percent off current handling costs. 

The modal split model was used to estimate the container volumes that can 
be diverted from road to coastal shipping as a result of lower overall shipping 
costs, and the associated transport cost savings and emission reductions this 
would bring about. Given that no data are available on coastal shipping container 
volume projections for Vietnam, modal split calculations were undertaken for 
the base year of 2008 (latest year for which data are available). The resulting 
road-coastal modal share was then assumed to stay constant for the remainder of 
the project’s life.
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Charging Regime for Waterway Infrastructure Maintenance
While the previous interventions almost invariably include the provision of 
new physical infrastructure, this intervention focuses on strengthening 
the sustainability of existing assets through better and more predictable main-
tenance of Vietnam’s inland waterway network. The project entails two 
components:

1. Ensuring That Assigned Waterway Class Levels Are Met Everywhere by 
Conducting Timely and Sufficient Maintenance Works. The first component will 
increase the reliability of network navigability. At present, uncertainty over water 
depth levels on critical points of the network forces vessel operators to keep a 
loading margin to account for unexpected shallow sections along their routes. 
This increases transport costs and reduces the environmental efficiency of IWT. 
With more stable, predictable fairway conditions, vessel operators will be able to 
optimally load their ships, possibly use larger ships, and raise the number of navi-
gable days. This contributes to increased transport efficiency, lowering costs per 
ton-kilometer (ton-km), and attracting cargo from the roads.

Assessing the economic impact of improved maintenance is difficult, since it 
requires an understanding of how “inefficient” the use and maintenance of 
waterways currently is. Using the modal split model as a tool to estimate the 
impact of better maintenance across the network, the following assumptions 
were made:

•	 The JICA (2009) “do nothing” scenario is based on assuming insufficient 
maintenance funding, as it is the case today (see chapter 4). This means that 
the underlying forecasts take account of waterway classes not fully main-
tained in future periods, resulting in lower IWT volumes for 2020 and 

Box e.3 coastal container shipping in vietnam

Southern Vietnam handles a substantial amount of international maritime container 
volumes and has attracted mainline container shipping services connecting the region with 
the world’s main East-West trades. Container volumes in Northern Vietnam, on the other 
hand, remain modest. Yet there are frequent services for the coastal domestic shipping of 
containers between the North and South regions, with a directional imbalance of larger 
volumes going northward than southward. Ships of about 600 TEUs in capacity are used for 
this trade, and shipping rates range from $500 to $700 per 40-foot container, according to 
interviews with coastal container shipping operators. Even though one could consider the 
1,700 kilometer distance a dis advantage for more expensive trucking services, road 
transport is an important competitor to North-South coastal shipping, as confirmed by 
logistics service providers interviewed for this report. One of the key barriers to more 
intense use of the coastal option includes the relatively slow loading and unloading 
operations at Haiphong port.

Source: Ecorys/World Bank analysis.
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2030 than would be the case if maintenance were optimally implemented. 
Whether implicitly or explicitly, ship operators take account of this subopti-
mal outcome in their cost models, and prices per ton-km are higher than 
they would be if waterways were fully and regularly maintained. This inef-
ficiency is removed by the proposed intervention, thus reducing transporta-
tion costs.

•	 The magnitude of the reduction in transport costs, however, is difficult to 
determine a priori because maintenance insufficiencies vary by river section 
and possibly also over time. For the purposes of this report, it was assumed 
that adequate maintenance provision results in benefits similar to those asso-
ciated with raising the effective waterway class. Specifically, it was assumed 
that fully funded maintenance would generate benefits on the order of a 
10 percent waterway class upgrade for all major corridors. In other words, if 
a waterway upgrade from Class III to Class II would result in transport cost 
savings of, say, $1 per ton-km, it was assumed that adequate maintenance 
provision at a Class III waterway would deliver cost savings of $0.1 per 
 ton-km. While it is true that the returns to better waterway maintenance are 
hardly expected to be uniform across the network, the rationale for the 
10 percent estimate, aside from its simplicity, is that higher returns in some 
sections will be offset by lower returns in other sections. Thus the proposed 
estimate can be understood as the expected weighted average cost reduction 
impact network-wide. 

2. Ensuring Sufficient Funding for These Works through Contributions from 
Waterway Users. The second component entails charging a levy on vessel 
owners. As described in chapter 5, an annual sum of approximately 
$7.5  million ($75 million for the period 2010–20) would be required to 
more adequately maintain the core network, based on information obtained 
from VIWA that maintenance levels are only 50–60 percent of what is 
required (a shortfall of roughly $150 million over 10 years across the entire 
network, based on projections from the Inland Waterway Sector Master 
Plan). Chapter 5 proposed several mechanisms for exacting maintenance 
fees on waterway users, including annual vessel registration fees, channel 
usage charges, fuel levies, and frontage fees. While these options differ with 
regard to implementation complexity and the distribution of levy payment 
burden, assessing the impact of a levy on integrated transport costs is largely 
independent of the type of levy charged. For example, the logit model 
defines generalized cost functions per O-D pair irrespective of where these 
costs originate. In principle, and assuming a competitive IWT market, any 
cost incurred will eventually be transferred to the end user—in this case the 
shipper—in the form of higher transport costs per  ton-km. Given current 
and projected IWT ton-km volumes, raising $7.5  million annually over the 
next 10 years requires an average charge rate of approximately $0.0003 
per ton-km, equivalent to VND 6 per ton-km (both figures in prices of 
2010).
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Engine and Fleet Renewal
Unlike the previous interventions, which focus on network improvements, 
this intervention aims to promote fleet modernization to raise the energy 
efficiency of the operational fleet. This would be promoted by addressing the 
following:

•	 Economies of scale, by stimulating the deployment of larger ships (i.e., ability to 
carry larger freight volumes), resulting in lower emissions per ton-km 
transported 

•	 Energy efficiency measures, by improving engine performance. This can result in 
more efficient combustion processes, increasing the power output per unit of 
fuel burnt, thereby reducing the required amount of fuel and hence also the 
associated emissions.

This intervention proposes the introduction of an incentives program for 
engine efficiency, with an indicative budget of $20 million. Such investment 
scale is considered large enough for proof-of-concept, but small enough to assess 
further budget increases based on initial impacts realized. It is assumed that this 
level of funding applies only to the inland fleet.1

The Vietnamese inland waterway fleet contains a large number of very small 
vessels (below 50 deadweight tons [DWT]). Although larger vessels only 
account for 10 percent of the fleet by vessel count, they provide 60 percent of 
total carrying capacity. Given that the costs of engine efficiency improvements 
rise much less than linear relative to ship size (e.g., the additional power 
needed for propulsion decreases since vessel weight and friction rise less than 
linearly with engine power), it is recommended to focus the project on larger 
ships.2 This would indirectly also contribute to the aim of further supporting a 
scale increase.

Benefits include lower emissions and reduced operating costs because of the 
fuel savings realized. This can be an attractive commercial benefit for operators 
who may likely be willing to co-invest. Hence, it is assumed that 50 percent of 
the costs are covered by ship operators, so as to ensure private sector commit-
ment and avoid piggy-backing behavior (similar programs have been success-
fully tested and implemented in Europe), with the balance funded by public 
funds.

We also assumed the following:

•	 Improvements on average result in 10 percent fuel savings and 80 percent 
fewer emissions of sulfur oxides (SOx) and nitrogen oxides (NOx). Such sav-
ings levels are consistent with modernization programs in Europe and match, 
for instance, regulatory targets set by the Central Commission for Navigation 
on the Rhine. They are similar to target levels for maritime shipping as set by 
the International Maritime Organization (IMO).

•	 Only the larger ship types (starting with vessels of 500 tons and above) are 
part of the support program.
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•	 Overall, 5 percent of the fleet carrying capacity will be improved by the proj-
ect. This percentage is based on assumptions with regard to the average costs 
per ship and available budget. Since ships above 500 tons account for 50 per-
cent of fleet carrying capacity and there are approximately 5,000 such ships in 
Vietnam, a targeted 5 percent capacity coverage would require the participa-
tion of up to 500 vessels in this modernization program.

The impacts of this intervention have been assessed in the modal split 
model by inserting fuel consumption improvements in the transport cost func-
tion for the share of transport performed by larger vessels. The modal split 
model was then used to assess the impacts on the scale increase induced by 
this and the subsequent savings in fuel consumption by both the energy effi-
ciency and the scale increase effect. Other benefits, including modal shift, 
followed from this.

Promotion and Demonstration Program
The final intervention proposed entails a promotion and demonstration program. 
As such an intervention has no precedent in Vietnam, quantitatively assessing its 
economic impact through a modal split model exercise, which requires historical 
data, is not feasible. Hence, assumptions were made as to the effectiveness of the 
project to inform the modal split model.

A stakeholder outreach campaign is proposed that consists of the establish-
ment of a dedicated IWT promotion body, whose primary role would be 
 communicating and liaising with cargo owners to showcase the benefits of 
the use of IWT. This may include marketing campaigns (which have proven to 
be effective in the Netherlands), as well as direct consulting services offered to 
cargo owners, to assess their particular benefits of shifting to IWT, required 
investments, and earn-back period (and/or other key modal choice indicators for 
 private enterprises). 

A modest budget of $10 million can be proposed for this initiative. This is 
considered sufficiently large to obtain tangible results but still manageable 
enough to be used for a trial period of about two or three years, after which the 
Government of Vietnam (GoV) can decide if and how to extend it, depending 
on the results obtained.

In conjunction with the promotion effort, specific demonstration projects 
can be funded using the concept of Marco Polo (see box E.4), where cargo 
 owners receive start-up co-financing to shift certain flows from road to IWT, 
depending on the amount of cargo transferred. The aim is that within a period of 
two or three years the shift becomes financially attractive and is maintained 
on that basis thereafter. Specific payment structures could be designed to moni-
tor this (e.g., part of the budget is to be paid only if it is maintained for a period 
of three or five years). Through a break-even analysis, modeling was made of the 
share of road transport that should shift to IWT to make the promotion package 
cost-effective.
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notes

 1. Since the market of building and purchasing sea-going vessels is international in scope, 
modernization through fleet renewal takes place much more readily when linked to 
international ship improvements compared with the inland vessel market. This has 
been the experience of countries with large IWT sectors.

 2. This also relates to age of the vessel and engine. Although it is presumed that larger 
vessels are relatively younger than smaller vessels, no detailed breakdown for the 
Vietnamese fleet could be obtained.

reference

JICA (Japan International Cooperation Agency). 2009. The Comprehensive Study on the 
Sustainable Development of Transport System in Vietnam (VITRANSS-2). Hanoi: JICA.

Box e.4 the marco polo program

The Marco Polo Program of the European Commission aims to ease road congestion and its 
attendant pollution by promoting a switch to greener transport modes for European freight 
traffic. Railways, sea-routes, and inland waterways have spare capacity. Companies with viable 
projects to shift freight from roads to greener modes can turn to Marco Polo for financial 
support. More than 500 companies have already done so successfully since the program was 
launched in 2003. Every year, a new batch of projects qualifies for funding.

Marco Polo co-funds direct modal-shift or traffic avoidance projects and projects providing 
supporting services that enable freight to switch from road to other modes efficiently and 
profitably. Funding is in the form of an outright grant. It is not a loan to be repaid later. 
Applicants must meet a series of conditions to obtain a grant. Grants cover a share of costs 
associated with the launch and operation of a new modal-shift project but must be supported 
by results.

A grant gives financial support in the crucial start-up phase of a project before it pays its 
way to viability. Grants last from two to five years. Projects should be commercially viable by 
the time the funding stops. Successful participation in a Marco Polo project may further serve 
as a platform for companies’ corporate social responsibility campaigns.

Source: European Commission, http://ec.europa.eu/transport/marcopolo/about/index_en.htm.
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Detailed Impacts of Proposed 
Interventions

project impacts in 2020 and 2030 resulting from the modal split model

Impacts Assessed
The nine interventions proposed by the report have been economically assessed 
using the modal split model described in appendix D and a standard cost-benefit 
analysis (CBA) methodology. 

The following impacts have been taken into account to economically evaluate 
each intervention:

•	 The economic investment costs of the proposed interventions and their imple-
mentation timeframes, as outlined in appendix E. The maintenance program is 
assumed to continue permanently. The pilot programs for inland waterway 
transport (IWT) promotion and engine modernization are assumed to be 
phased out once their available budgets are fully disbursed. 

•	 The annual maintenance costs for interventions involving the construction of 
infrastructure are assumed to be 0.5 percent of investment costs. This is in line 
with maintenance costs of waterway networks in other countries and typical 
public spending levels for this purpose. This applies to interventions 1 through 6.

•	 Improvements in waterways or ports can result in either lower transport times 
(e.g., if port handling becomes more efficient) or lower transport costs (e.g., if 
larger ships can be used, resulting in lower costs per ton of cargo carried). Such 
improvements result in generalized transport cost savings. Time improvements 
will result in lower round-trip times, leading to lower operating costs (e.g., 
depreciation costs and crew costs) and increases in effective IWT capacity. 
There are two types of transport cost savings resulting from the implementa-
tion of the proposed projects: 

Transport cost savings due to increase of scale within the shipping mode concerned 
(mainly relevant for IWT-related projects addressing waterway class). Cost savings 

A p p e n D i x  F
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in terms of transport time savings within shipping are not expected from the 
projects because these result neither in shorter IWT distances nor in higher sailing 
speeds. Instead, transport cost savings are expected to be realized through vessel 
scale increases. While travel time changes are relevant to modal shift decisions, the 
majority of impacts are related to scale increase within IWT itself because 
Vietnam’s modal shift potential is limited.

Transport cost savings due to modal shift from road to IWT or coastal shipping. 
This is relevant for packages including infrastructure upgrading, but also for the 
packages otherwise lowering waterborne transport costs (e.g., extended gateway, 
coastal shipping container-handling, maintenance funding, and engine 
modernization). 

•	 Since the projects do not affect logistics processes beyond this, no further 
 storage savings are expected.

•	 Emission reductions, realized through scale increase, engine improvement, 
and traffic diversion from roads to waterways. This includes the reduction of 
carbon dioxide (CO2) emissions as well as local air pollutants (nitrogen oxide 
[NOx] and sulfur oxide [SOx]). The economic value of CO2 is a global figure 
since CO2 is a global pollutant. For 2010, a price level of approximately $35 
per ton was used, rising to about $55 per ton in 2020 and beyond.1 The value 
of local air pollutants like SOx and NOx, on the other hand, needs to be cor-
rected for local price levels. This was done using purchasing power parity 
(PPP) ratios (economic values were multiplied by the PPP ratio of Vietnam 
versus the Netherlands).2 Economic costs of SOx emissions thus amount to 
about $1,800 per ton, while the value of NOx emissions was estimated at 
about $900 per ton in 2012 (the Dutch emission values—respectively 
$22,300 and $11,500—were corrected for the Vietnamese case by multiply-
ing these by the PPP ratio for Vietnam and the Netherlands, which is 0.08). 
Although this is much higher than the CO2 value, local pollutant emission 
volumes are only a fraction (0.1–2.0 percent) of CO2 emission volumes. 
Emission levels of these gases relate to the fuel type used, combustion pro-
cess, and use (or lack thereof) of exhaust gas processing.

•	 Traffic safety improvements result from shifts from road to IWT, since water-
borne traffic is generally safer than road traffic (fewer accidents and fatalities 
per ton-kilometer [ton-km]). Further, an increase of scale within shipping con-
tributes to safety improvements because of the resulting reduction in shipping 
traffic (as fewer ships are required to move the same volume of cargo). The 
difference between the modes is assumed to be limited, however. Safety valu-
ations for both modes are in the range of $0.005 or half a cent per vehicle 
kilometer (based on the value of safety estimated in the Netherlands3—$0.06 
per vehicle kilometer for road transport and $0.07 per vehicle kilometer for 
IWT—and multiplied by the PPP ratio of 0.08 to correct for the Vietnamese 
context). It is noted that these figures are based on typical accident rates for 
the Netherlands because no accident ratios could be obtained for Vietnam.
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Impacts by Intervention in 2020 and 2030
This section presents modal split model estimation results for each of the inter-
ventions assessed. Specifically, an overview table is given per intervention (see 
tables F.1 through F.8) highlighting the following main impacts: 

•	 Change in IWT volume: tons per day shifted from road to IWT as a result of 
the project (relative to the business-as-usual baseline) and the percentage 
increase that the shift represents

•	 Modal share of IWT in the “do nothing” scenario and modal share of IWT in 
the with-project scenario

•	 Change in vehicle kilometers for road and IWT: this reflects the impact of 
modal shift as well as scale increase on vehicle kilometers per day

•	 Transport cost savings: this indicates the yearly transport savings for (a) the 
existing IWT traffic (freight transport already using IWT in the without- 
project scenario that has become more efficient because of the project) and 
(b) traffic that diverts from road to IWT as a result of the project and

•	 Change in CO2 emissions: change in CO2 emissions resulting from modal shift 
and scale increase effects, as well as the relative change in total emissions

Modal split estimations are based on the behavior of the “rational shipper.” 
As such, modal shift, transport demand, and emission-level projections ignore 
real-world rigidities such as information asymmetries, existing shipper-carrier 
contractual relationships, existing long-term supply chain arrangements, and 
any other forms of market structure rigidities or instances of market failure 
that may prevent shippers, carriers, and other stakeholders from immediately 
adjusting decision making to changes in market conditions (such as those 
assumed to be brought about by the proposed interventions). However, the 
CBA, which attempts to estimate the economic returns to investing in the 
proposed interventions, controls for market rigidities by making assumptions 
regarding how quickly the benefit streams (e.g., transport cost savings and 
emission reductions) are likely to be realized over time. A detailed explanation 
of the CBA approach and results obtained is presented below in this 
appendix.

Red River Delta Corridor 1 Upgrade
Corridor 1 is the most important corridor of the Red River Delta. Large volumes 
are shipped along this corridor, resulting in relatively high transport savings 
(compared to Corridors 2 and 3 of the North region) after the proposed upgrade. 
Still, IWT volumes in the with-project scenario are 0.85 percent higher in 2020 
and 0.98 percent higher in 2030 than in the scenario without the project (see 
table F.1). This also results in a rise of the modal share of IWT in the with-project 
 situation of six-tenths of a percentage point. 

The vehicle kilometers for both road and IWT go down as a result of modal 
shift and scale increase. The upgrade allows larger vessels to enter the corridor, 
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which results in fewer vehicle kilometers than the situation without an upgrade 
(the “do nothing” scenario).

Benefits from traffic diversion from road to IWT remain relatively small on 
both corridors, suggesting that the cost sensitivity of road traffic is relatively low 
compared to its time sensitivity (as diversion would imply lower costs but higher 
transport times). 

Still, a substantial reduction of CO2 emissions is realized, which is not primar-
ily caused by road transport volume reductions, but rather by an increase in 
 vessel scale that reduces the number of vessel kilometers.

Red River Delta Corridor 2 Upgrade
The impacts of upgrading Corridor 2, from Haiphong to Ninh Binh, resulting 
from an upgrade from Class III to Class II, are presented in table F.2.

The volume impact of upgrading Corridor 2 is smaller than that of upgrading 
Corridor 1, owing to the lower volumes overall that are moved via Corridor 2. 
The modal share gain for IWT in the with-project scenario, of at least one full 
percentage point, is more significant than that obtained for Corridor 1, likely 
because of the lower waterway class of Corridor 2 and therefore the bigger mar-
ginal reduction in unit transport costs associated with fairway improvements. 
Still, the majority of the impact relates to the increase of scale within IWT, with 
only a small contribution resulting from modal shift from road to IWT.

Red River Delta Corridor 3 Upgrade
The impacts of upgrading Corridor 3 from Hanoi to Day/Lach Giang, resulting 
from an upgrade from Class III to Class II, are presented in table F.3.

table F.1 estimated impact of project 1 by 2020 and 2030: red river Delta corridor 1

Intervention 1: Quang Ninh–Haiphong–Pha Lai–Hanoi–Viet Tri 2020 2030

Change in IWT volume (tons per day diverted from road) 2,580 3,623
Relative change of IWT volume compared to “do nothing” 

scenario, % +0.85 +0.98
Modal share IWT Corridor 1, % (“do nothing” scenario) 64.6 61.7
Modal share IWT Corridor 1, % (with project) 65.2 62.3
Change in vehicle kilometers per day (road) −43,756 −61,450 
Change in vehicle kilometers per day (IWT) −50,391 −61,079 

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $28.5 $34.4
 Traffic diverted from road $0.1 $0.2
CO2 emissions change (tons per day) −344 −414
 Road −20 −28
 IWT −324 −386
(Relative change CO2 emissions on the corridor, %) −11 −11

Source: Ecorys/World Bank analysis.
Note: IWT= inland waterway transport.
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As noted in chapter 2, Corridor 3 carries only about 5 percent of total IWT 
volumes in the Red River Delta. Upgrading this corridor hence provides advan-
tages of scale for only a modest amount of freight. The resulting transport cost 
savings and reduction in emissions remain relatively low in absolute terms.

Red River Delta Extended Gateway
The extended gateway project considers the impact of an inland waterway port 
near Hanoi operationally connected to the sea port terminals of Haiphong on the 
flow of containerized cargo on this corridor. 

table F.2 estimated impact of project 2 by 2020 and 2030: red river Delta corridor 2

Intervention 2: Haiphong–Ninh Binh 2020 2030

Change in IWT volume (tons per day diverted from road) 1,166 1,497
Relative change of IWT volume compared to “do nothing” scenario, % +2.0 +2.2
Modal share IWT Corridor 2, % (“do nothing” scenario) 76 74
Modal share IWT Corridor 2, % (with project) 77 76
Change in vehicle kilometers per day (road) −19,772 −25,397 
Change in vehicle kilometers per day (IWT) −31,898 −38,037 

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $17.8 $20.1
 Traffic diverted from road $0.1 $0.1
CO2 emissions change (tons per day) −179 −202
 Road −6 −8
 IWT −173 −194

(Relative change CO2 emissions on the corridor, %) −18 −18

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.

table F.3 estimated impact of project 3 by 2020 and 2030: red river Delta corridor 3

Intervention 3: Hanoi–Day/Lach Giang 2020 2030

Change in IWT volume (tons per day diverted from road) 366 543
Relative change of IWT volume compared to “do nothing” scenario, % +0.97 +1.03
Modal share IWT Corridor 3, % (“do nothing” scenario) 42.6 44.5
Modal share IWT Corridor 3, % (with project) 43.0 45.0
Change in vehicle kilometers per day (road) −6,203 −9,209 
Change in vehicle kilometers per day (IWT) −14,997 −20,909 

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $3.9 $5.3
 Traffic diverted from road $0.01 $0.01
CO2 emissions change (tons per day) −39 −55
 Road −1 −3
 IWT −38 −52
(Relative change CO2 emissions on the corridor, %) −11 −11

Source: Ecorys/World Bank analysis.
Note: CO2 = carbon dioxide; IWT = inland waterway transport.



186 Detailed Impacts of Proposed Interventions

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1

As shown in table F.4, the Hanoi gateway is expected to lead to an 
increase in the modal share of IWT on the Hanoi-Haiphong corridor of 
approximately 3 percentage points. As the intervention does not result in 
increases in average vessel sizes, only the road vehicle kilometers decrease (as 
a result of road to waterway modal shift). The IWT vehicle kilometers 
increase slightly because the distance by IWT between Haiphong and Hanoi 
is greater than by road, and because of the impact of volume diverted from 
road to IWT.

The impact on transport cost savings and CO2 emissions is relatively small, 
and CO2 emissions rise rather than reduce because the relative emission advan-
tage of IWT vessels is smaller than the negative impact of a longer length of haul.

Mekong Delta Corridor 1
This intervention assesses the impact of improving the waterway class of 
Corridor 1 of the Mekong Delta (HCMC–Ben Tre–My Tho–Vinh Long) from 
Class III to Class II.

This corridor carries the largest share of IWT volumes shipped in the Mekong 
Delta. Transport savings hence are projected to be substantial. As in the Red 
River Delta, the expected traffic diversion from trucks to IWT on this corridor is 
modest. Nonetheless, the project results in an increase in the modal share of IWT 
(see table F.5). The reduction in CO2 emissions, of almost 20 percent, is 
substantial. 

As also noticed for the Red River Delta corridors, vehicle kilometers for both 
road and IWT decline as a result of vessel scale increases. Corridor class upgrades 
enable the navigation of larger vessels, resulting in fewer vehicle kilometers than 
in the no-upgrade scenario.

table F.4 estimated impact of project 4 by 2020 and 2030: red river Delta extended 
Gateway

Intervention 4: Red River Delta extended gateway 2020 2030

Change in IWT volume (tons per day diverted from road) 254 681
Relative change of IWT volume compared to “do nothing” scenario, % +11.5 +9.3
Modal share IWT, % (“do nothing” scenario) 19 32
Modal share IWT, % (with project) 22 35
Change in vehicle kilometers per day (road) −7,131 −19,108 
Change in vehicle kilometers per day (IWT) 319 854

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $0.4 $1.3
 Traffic diverted from road $0.02 $0.1
CO2 emissions change (tons per day)a 0.3 0.7
(Relative change CO2 emissions on the corridor, %)a 0.3 0.5

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
a. Impacts too small to distinguish between modal shift and scale increase.
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Coastal Shipping Container Terminal Development
This intervention concerns the upgrading of an existing container terminal at the 
port of Haiphong. Through improvements in handling efficiency, cost savings can 
be obtained for coastal shipping relative to road transport, which can increase 
coastal shipping volumes and terminal container throughput. Estimated impacts 
are shown in table F.6.

The upgrading of a coastal shipping container terminal, under the assumptions 
laid out, would result in a modal share gain for IWT of nearly 3 percentage points 
over the long run. It will also generate positive savings in transport costs, mostly 
from existing waterborne traffic. The induced modal shift will lead to a reduction 
of CO2 emissions by roughly 4 percent relative to business-as-usual. 

Charging for Waterway Maintenance
As explained in appendix D, the analysis of this intervention entails two ele-
ments: (a) introducing a charge to be paid by IWT carriers and (b) delivering 
maintenance improvements.

In calculating the impact of introducing a maintenance charge, it was assumed 
that the levy manifests itself through a rise in the cost per ton-km transported. 
Based on projected volumes through 2020, a levy of about $0.0003 (VND 6) per 
ton-km would be sufficient to cover expected shortfalls in the maintenance of 
Vietnam’s core waterway network over the next 10 years. After 2020, revenues 
will continue to increase with rising volumes, and it was assumed that the rate of 
revenue increases will continue to be sufficient to cover shortfalls in maintenance 
funding through 2030.

Second, to assess the impacts of improved maintenance it was assumed that 
this results in an average improvement of the actual fairway class, which in 

table F.5 estimated impact of project 5 by 2020 and 2030: mekong Delta corridor 1

Intervention 5: HCMC–Ben Tre–My Tho–Vinh Long 2020 2030

Change in IWT volume (tons per day diverted from road) 4,537 7,167
Relative change of IWT volume compared to “do nothing” scenario, % +2.0% +2.2%
Modal share IWT Corridor 1, % (“do nothing” scenario) 81.2 80.4
Modal share IWT Corridor 1, % (with project) 82.8 82.2
Change in vehicle kilometers per day (road) −174,975 −276,436 
Change in vehicle kilometers per day (IWT) −77,674 −109,692 

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $50.8 $75.1
 Traffic diverted from road $0.5 $0.9
CO2 emissions change (tons per day) −531 −785
 Road −48 −77
 IWT −483 −708
(Relative change CO2 emissions on the corridor, %) −19 −18

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
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practice implies that the network would be available for more days per year, with 
better loading ratios, and/or for larger ships. The modeling assumption made is 
that maintenance will in effect raise the waterway class by 10 percent across the 
core IWT network. Estimated impacts are shown in table F.7.

Results show that maintenance charges of the level proposed would be 
expected to generate modest but still positive transport cost savings while keep-
ing modal share unchanged. In other words, the negative impact of higher IWT 
cost per ton-km (due to the levy) on IWT modal share is expected to be offset 
by the positive impact on modal share of better maintained waterways. 
Transport emissions are also expected to reduce overall as a result of this 
measure.

Engine and Fleet Modernization
This engine renewal project aims to reduce emissions of IWT ships by deploying 
more energy-efficient equipment. The use of such measures has no precedent in 
Vietnam. As a result, assumptions were made based on the experience of fleet 
renewal programs in Europe and the United States. Specifically, it was assumed 
that 5 percent of the fleet carrying capacity will receive support for upgrading 
their engines4 and that performance will be improved by 10 percent with regard 
to CO2 emissions and 80 percent for SOx and NOx. Such gains will require 
exhaust gas treatment, which is common in maritime shipping in Emission 
Control Areas in the United States and Europe and has been noted by the 
European Commission PLATINA project and by Ecorys (2010). The technol-
ogy is therefore proven. Its application on IWT ships is also tested, although not 
yet in the Vietnamese context specifically. Whether or not this technology can 
be introduced in the currently operational inland vessels of Vietnam is not 

table F.6 estimated impact of project 6 by 2020 and 2030: coastal shipping container 
terminal Development

Intervention 6: Coastal shipping container terminal development 2020 2030

Change in coastal shipping volume (tons per day diverted from road) 830 2,153
Relative change of coastal volume compared to “do nothing” scenario, % +5.7 +5.7
Modal share coastal shipping, % (“do nothing” scenario) 51.3 51.3
Modal share coastal shipping, % (with project) 54.2 54.2
Change in vehicle kilometers per day (road) −59,735 −155,005 
Change in vehicle kilometers per day (coastal shipping) 5,275 13,688 

Transport cost savings (million $ per year, price level 2012)
 Existing coastal shipping traffic $4.0 $10.3
 Traffic diverted from road $0.1 $0.3
CO2 emissions change (tons per day)a −49 −128
(Relative change CO2 emissions on the corridor, %) −4.1 −4.1

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
a. Emission reductions relate to modal shift only as no increase of scale within coastal shipping is assumed.
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known. Similar investigations in Bangladesh, the Netherlands, and Romania 
have found that this primarily depends on the size of vessel engine rooms. It is 
expected that the likelihood of compatibility with the technology is largest for 
larger ships.

Table F.8 shows estimated impacts of the proposed modernization program. It 
finds that shifts between road and IWT are small, mainly because of the limited 
nature of the program, accounting for 5 percent of the national installed capacity. 
Transport savings within IWT are also small, as the project only indirectly con-
tributes to an increase of scale and its main benefits originate from lower fuel 
costs. The program’s main economic impact is borne through reductions in daily 

table F.7 estimated impact of project 7 by 2020 and 2030: charging for Waterway 
maintenance

Intervention 7: Charging for maintenance 2020 2030

Change in IWT volume (tons per day diverted from road) 133 225
Relative change of IWT volume compared to “do nothing” scenario +0.02% +0.02%
Modal share IWT all corridors, % (“do nothing” scenario) 69 67
Modal share IWT all corridors, % (with project) 69 67
Change in vehicle kilometers per day (road) −6,445 −10,610 

Change in vehicle kilometers per day (IWT) −19,686 −26,096 

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $1.5 $2.4
 Traffic diverted from road $0.1 $0.2
CO2 emissions change (tons per day)a −95 −159

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
a. Total for IWT scale increase and road diversion. Figures cannot be disaggregated.

table F.8 estimated impact of project 8 by 2020 and 2030: engine modernization program

Intervention 8: Engine modernization 2020 2030

Change in IWT volume (tons per day diverted from road) 71 106
Relative change of IWT volume compared to “do nothing” scenario +0.01% +0.01%
Modal share IWT all corridors, % (“do nothing” scenario) 69 67
Modal share IWT all corridors, % (with project) 69 67
Change in vehicle kilometers per day (road) −1,943 −2,992 
Change in vehicle kilometers per day (IWT) 54 82

Transport cost savings (million $ per year, price level 2012)
 Existing IWT traffic $0.7 $1.0
 Traffic diverted from road $0.0 $0.0
CO2 emissions change (tons per day)a −51 −71
SO2 emissions change (tons per day)a −1.0 −1.4
NOx emissions change (tons per day)a −0.4 −0.6

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport.
a. Emissions refer to IWT only; road diversion is negligible.
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emissions, as more modern engines would reduce greenhouse gases (GHG) and 
pollutant emissions by a much larger rate than it would reduce transport costs. 

Promotion and Demonstration
Quantifying the impact of an IWT promotion and demonstration project 
through the modal split and CBA methodology, which require historical data 
inputs, is difficult because no such programs have been conducted in Vietnam in 
the past. Instead, a break-even analysis has been developed, as follows:

•	 The project consists of a budget of $10 million for promotion (to be spent over 
a period of roughly 10 years) and $20 million for a demonstration/pilot  project. 
The latter may take two to three years to develop, after which the project 
would be expected to continue on purely commercial terms (i.e., without 
 further subsidy). 

•	 For the break-even analysis, it was assumed that the total budget is spent in 
10 years, averaging $3 million per year.

•	 The cost advantage of IWT over road transport is approximately $0.17 per 
ton-km. This means that if [3 million/0.17 =] 18 million ton-km are shifted 
from roads to IWT, the promotion investment would be recovered through 
transport cost savings for the Vietnamese economy.

•	 Total road transport on the five core national road-IWT freight corridors (three 
in the North region, two in the South region) amounts to approximately 3.3 
billion ton-km (according to VITRANSS-2 data).

•	 Hence, a shift of at least [18 million/3.3 billion =] 0.55 percent freight share 
from roads to IWT would be required for this project to break even.

cBA methodology and results

Intervention-specific volume and emission impacts for 2020 and 2030, as 
presented above, have been used as inputs to the CBA. But before the pro-
posed interventions are analyzed on CBA grounds in this appendix, a discus-
sion of the CBA methodology is in order. After a general methodological 
description, the discussion then focuses on the CBA assumptions that were 
needed to conduct the analysis for the nine proposed interventions. The 
results of the CBA are then presented, followed by the results of the con-
ducted sensitivity tests.

CBA Methodology
In a CBA environment, the relevant impacts of a given intervention are com-
pared with a reference scenario where a counterfactual or no-intervention case 
is assumed. This allows benefits and costs to be netted out of what is expected 
under the “do nothing” alternative, thereby isolating the impact of the interven-
tion assessed. 

Net economic costs and benefits of a measure over a certain period are 
expressed in monetary values and discounted to today’s values. To do this, 
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a discount rate is applied reflecting the economic opportunity cost of capital 
appropriate for the context in which the measure takes place. The present value 
of net economic costs is compared with the present value of net economic ben-
efits to arrive at an intervention’s net present value (NPV). A positive NPV 
denotes an intervention that generates net economic benefits to the economy—
and therefore one whose implementation is desirable. Another, equivalent, way 
of assessing the economic viability of an intervention is to compare the applied 
discount rate to the measure’s economic internal rate of return (eIRR): to the 
extent that the eIRR is above the discount rate, the intervention is deemed eco-
nomically viable. The higher the eIRR, the stronger the economic case in favor of 
a given intervention.

In this context, the CBA is used to prioritize the proposed measures (i.e., 
policy and/or infrastructure interventions) with respect to their effectiveness and 
economic value added.

Identifying Impacts
The proposed measures can have several impacts (costs and benefits), which may 
apply to different stakeholders. Economic costs usually concern the capital and 
maintenance costs of investment packages. Economic benefits of IWT-related 
projects are concerned with (a) savings in generalized transport costs related to 
modal shift and scale increase, (b) the economic value of reductions in GHG and 
local pollutant emissions, and (c) safety benefits of avoided accidents. 

Investment and Maintenance Costs
The costs of a particular intervention are mainly capital investment and mainte-
nance costs. The investment costs have been assigned to the actual year of invest-
ment. The maintenance costs were determined for the particular interventions as 
well as for the reference scenario (since maintenance costs still have to be made 
under the “do nothing” baseline). A standard 0.5 percent of investment costs 
(yearly) was applied.

Transport Costs Savings
The proposed interventions are expected to result in transport cost savings. These 
savings are borne by (a) shippers who decide to shift from (higher-cost) trucks to 
(lower-cost) barges and (b) “captive” waterway shippers who benefit from the 
use of large, more operationally efficient vessels. The combined cost savings are 
referred to as generalized transport cost savings. Their magnitude is estimated 
through the modal split model (see the discussion above).

Emission Reductions
One of the underlying aims of the study is to propose interventions that can lead 
to reduced transport sector emissions. All proposed interventions intend to con-
tribute to this aim. For example, modal shift from trucks to IWT will have an 
impact on total emissions because the emissions per ton-km of barge transport 
are lower than those of truck transport. Scale increase and/or interventions that 
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reduce congestion will also affect emission volumes because the required propul-
sion power increases less than proportionally with the carrying capacity of a ship. 
In this respect, changes in fuel consumption are used to calculate reductions in 
emissions. This is an output of the modal split model.

Safety Improvements
Safety outcomes of Vietnamese roads are suboptimal, resulting in personal and 
material damages with costly social and economic consequences. Through 
modal shift from roads to IWT, safety on the roads is expected to increase, which 
can be valued via the economic benefits of fewer accidents. Standard estimates 
have been used for the valuation of transportation safety available for the 
Netherlands, subsequently corrected using appropriate PPP ratios for Vietnam 
to arrive at a domestically applicable value of $0.005 per vehicle-kilometer. The 
valuation of safety on a ton-km basis, however, is much lower for IWT than for 
trucks because vessels can load more tons per vehicle than trucks can. This 
implies that modal shift from roads to IWT contributes to increased traffic 
safety.

The CBA Sheet and Output Indicators
After identifying all relevant impacts and transforming them into monetary val-
ues, a CBA sheet was developed. The CBA sheet summarizes the different 
impacts and segregates costs and benefits. Impacts are then discounted over the 
project period at the assumed economic cost of capital of 10 percent to arrive at 
a value for an intervention’s NPV. 

CBA Assumptions
The modal split model used to assess intervention impacts provides modal share 
estimates for the year 2008 (in essence, assuming that measures were to be real-
ized at that point in time) and projections for 2020 and 2030. For all other years, 
impacts were estimated through interpolation and extrapolation for the period 
2012–50, although the exact investment period varies by intervention (see 
 chapter 7). Expenditures are taken to be spread out linearly over the correspond-
ing investment years.

When a corridor is upgraded in class, it is assumed that in the long run all ves-
sels operating on the corridor will converge to a higher average capacity than in 
the without-project situation. However, such scale increase will not be realized 
at once. In other words, if a corridor upgrade is completed in, for example, 2015, 
it does not mean that from 2016 onward all long-term scale increase benefits will 
materialize. Replacing existing ships with larger ones takes time, and the pace of 
replacement is further determined by their age, replacement costs, and earn-back 
periods.

As such, project specific assumptions were developed on the gradual real-
ization of economic benefits up to the level suggested by the modal split 
model. It was assumed that for interventions 1 through 6 it will take 15 years 
to attain the maximum level of benefits, since these projects involve the 
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operation of larger and/or additional vessels on which carriers will need to 
make substantial investments (e.g., in new purchases). Such investments can 
only play out over time. For interventions 7, 8, and 9, a shorter, 10-year benefit 
realization horizon was assumed, since these projects entail measures for 
which impacts can be obtained more readily with the existing fleet. For all 
interventions, the growth in the benefit realization rate was assumed to be 
linear, starting at 10 percent of the maximum impact in the first year after 
implementation.

Additional aspects of relevance for the CBA calculations are as follows:

•	 The period 2012–50 was used as the time horizon.
•	 The applied economic cost of capital, or discount rate, is 10 percent.
•	 Where investment costs were estimated as a range, the middle value of the 

range has been applied in the CBA calculations.
•	 Because no freight flow forecast data are available beyond 2030, in extrapolat-

ing benefits over the out-years through 2050, the same yearly growth rate was 
used as during the period 2020–30. For the CBA output, this has little impact 
because the discount rate of 10 percent causes impacts beyond 2030 to be of 
negligible influence on the CBA result.

CBA Results
Modal split model projections for eight interventions were calculated and subse-
quently applied to a standard CBA framework. Table F.9 presents the most 
 relevant CBA results [net present value (NPV), economic internal rate of return 
(eIRR), and benefit/cost (B/C) ratio] for each intervention. Vietnam’s economic 
cost of capital is assumed to be within the 10–12 percent interval. As such, eIRR 
levels at or above 10 percent denote economically efficient, and therefore desir-
able, interventions. Table F.10 provides the breakdown of economic benefits 
associated with each intervention by source: transport cost savings, emission 
reductions, and safety improvements.

table F.9 cBA results for the proposed interventions

No. Intervention name
Implementation 

time frame
Financial cost 

($ million)
Net present value 
at 10% ($ million) eIRR, % B/C ratio

1 red river Delta corridor 1 upgrade 2016–20 $200 $0.6 10 1.0
2 Red River Delta Corridor 2 upgrade 2014–16 $225 −$83 6 0.5
3 Red River Delta Corridor 3 upgrade 2013–15 $150 −$102 2 0.2
4 Red River Delta extended gateway 2014 $10 −$2.3 8 0.7
5 mekong Delta corridor 1 upgrade 2013–16 $200 $209 16 2.3
6 coastal shipping container terminal 2014 $40 $22.7 13 1.7
7 charging for maintenance From 2014 n.a. $32 n.a. n.a.
8 engine and fleet modernization From 2014 $20 $0.6 10 1.0

Source: Ecorys/World Bank analysis.
Note: B/C = benefit/cost; CBA = cost benefit analysis; eIRR = economic internal rate of return. Economically viable interventions shown in 
boldface; n.a. = not applicable.
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Sensitivity Tests
For each intervention, numerous assumptions were required to assess their feasi-
bility. Hence, sensitivity tests were conducted for each to assess to what extent 
the above results are robust to changes in underlying assumptions. The results are 
shown in table F.11.

table F.10 sources of economic Benefits by intervention

Benefit source (%) IWT modal share 
gain by 2020 

(percentage points)No. Intervention name
Transport 

costs savings
Emission 

reductions
Safety 

improvements

1 red river Delta corridor 1 upgrade 75.5 27.1 0.4 0.6
2 Red River Delta Corridor 2 upgrade 76.1 23.5 0.4 1.1
3 Red River Delta Corridor 3 upgrade 75.5 23.8 0.7 0.5
4 Red River Delta extended gateway 99.6 −1.5 1.9 3.0
5 mekong Delta corridor 1 upgrade 75.3 24.1 0.6 1.8
6 coastal shipping container terminal 71.7 26.8 1.4 2.9
7 charging for maintenance 33.9 65.4 0.8 0.0
8 engine and fleet modernization 31.8 68.1 0.1 0.0

Source: Ecorys/World Bank analysis.
Note: IWT = inland waterway transport. Economically viable interventions shown in boldface.

table F.11 sensitivity Analysis

No. Intervention name
Net present value at 

10% (million $) eIRR, % B/C ratio

1 Red River Delta Corridor 1 upgrade $0.6 10.0 1.0
   Investment costs increase by 25% (high-cost case) −$30.1 8.5 0.8
   Investment costs decrease by 25% (low-cost case) $31.3 12.2 1.4
   Maximum obtainable level of benefits set at 80% −$21.2 8.7 0.8
2 Red River Delta Corridor 2 upgrade −$83.4 5.8 0.5
   Investment costs increase by 33% (high-cost case) −$141.6 4.2 0.4
   Investment costs decrease by 33% (low-cost case) −$25.3 8.3 0.8
   Maximum obtainable level of benefits set at 120% −$66.2 6.9 0.6
3 Red River Delta Corridor 3 upgrade −$101.9 1.6 0.2
   Investment costs increase by 33% (high-cost case) −$145.2 0.3 0.2
   Investment costs decrease by 33% (low-cost case) −$58.7 3.6 0.3
   Maximum obtainable level of benefits set at 120% −$96.7 2.5 0.3
4 Red River Delta extended gateway −$2.3 8.4 0.7
   Investment costs doubled −$11.0 5.2 0.4
   Maximum obtainable level of benefits set at 120% −$1.1 9.3 0.9
5 Mekong Delta Corridor 1 upgrade $208.6 15.7 2.3
   Investment costs increase by 25% (high-cost case) $165.7 13.9 1.8
   Investment costs decrease by 25% (low-cost case) $251.5 18.1 3.1
   Maximum obtainable level of benefits set at 80% $138.5 14.1 1.8

table continues next page



Detailed Impacts of Proposed Interventions 195

Facilitating Trade through Competitive, Low-Carbon Transport • http://dx.doi.org/10.1596/978-1-4648-0105-1 

notes

 1. Van Essen et al. (2008). Values were converted by authors to U.S. dollars of 2012.

 2. IMF (2012), calculated as $3,359 [PPP Vietnam, 2011]/$42,183 [PPP the Netherlands, 
2011] = 0.08. 

 3. Ecorys (2009), see annex “Kengetallen.” Data corrected for Vietnamese PPP.

 4. Total fleet of Vietnam in 2010 equals 7.8 million DWT, of which 50 percent concerns 
vessels of 500 tons and above. Assuming an average size of 800 tons, this implies that 
roughly 5,000 ships would qualify. To cover 5 percent of the carrying capacity of the 
Vietnamese fleet, 10 percent of the carrying capacity of vessels above 500 tons, or 500 
large ships, would need to be upgraded. A public budget of $20,000 per vessel would 
be made available for this. By requesting an equal contribution from ship owners, the 
total available budget would be $40,000, which compares well, for example, with the 
installation of a dual fuel set (see Ecorys [2010]).
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table F.11 sensitivity Analysis (continued)

No. Intervention name
Net present value at 

10% (million $) eIRR, % B/C ratio

6 Coastal shipping container terminal development $22.7 13.2 1.7
   Investment costs increase by 25% $14.0 11.7 1.3
   Only 2.5% realized savings in handling charges (rather 

than the 5% originally assumed)
−$6.3 8.8 0.8

7 Charging for maintenance $31.6 — —
 Increase charge from VND 6 to VND 10 per ton-km −$2.6 — —

   5% (instead of 10%) benefits of a class upgrade −$9.9 — —
8 Engine and fleet modernization $0.6 10.4 1.0
   Investment costs increase by 25% −$3.6 7.8 0.8
   50% higher volume capture $9.1 16.2 1.6

Source: Ecorys/World Bank analysis.
Note: — = not applicable.
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Like many of its Southeast Asian neighbors, Vietnam faces the challenges of sustaining economic growth and 
protecting the environment. The impressive poverty reduction and growth performance attained over the 
past 25 years is now challenged by slower global and domestic growth, more intense international 
 competition for foreign direct investment, and the need to drive domestic productivity improvements.  
Additionally, Vietnam’s vast natural resources demand that decisive steps be taken to reduce the carbon 
intensity of the Vietnamese economy. 

Facilitating Trade through Competitive, Low-Carbon Transport argues that promoting the use of waterborne 
transport in Vietnam’s freight logistics can be an effective way to both strengthen economic growth and 
reduce the emission of greenhouse gases and local pollutants. In particular, it shows that investments in 
capacity expansion and better maintenance provision at the country’s main navigable waterways and 
coastal shipping routes can result in logistics cost savings, which promote trade and drive growth. But they 
would also result in meaningfully lower emissions in a sector that remains less green than it could be, on 
account of the use of relatively small and inefficient vessels. 

Facilitating Trade through Competitive, Low-Carbon Transport offers three main contributions. First, by profiling 
Vietnam’s inland waterway sector, it sheds light on a critical component of the economy that has otherwise 
remained opaque. Second, it proposes and quantitatively assesses well-defined public- and  public-private 
investment opportunities in waterborne transport that can improve sector performance. And third, it 
explicitly takes into account the value of changes in local pollutant and greenhouse gas emissions in the 
preliminary economic appraisal of the interventions proposed. 

As the need to strengthen Vietnam’s trade competitiveness intensifies, the inland waterway and coastal 
shipping sectors, often overlooked, can be part of the reform and modernization agenda. This report intends 
to contribute to that important conversation.
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