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PREFACE

In response to a request from the Govemment of the Socidlist
Republic of Vietnam, the Government of Japan decided to conduct a study on
the Red River Inland Waterway Transport System in the Socialist Republic of
Vietnam and entrusted the study to the Japan International Cooperation Agency
{JICA]. :

JICA dispatched a study team to Vietnam three times between
December 2001 and January 2003, which was headed by Mr. Takechiho Tabata
{December 2001 - June 2002) and Mr. Hisao Ouchi (June 2002 - January 2003) of
the Overseas Coastal Area Development Institute of Japan (OCDI), and was
comprised of OCDI and Japan Port Consultants, Ld. (JPC}).

The team held discussions with the officials concerned of the
Government of the Socialist Republic of Vietnam and conducted field surveys at
the study area. Upon returning to Japan, the study team conducted further
studies and prepared this final report.

| hope that this report will contribute to this project and to the
enhancement of friendly relationship between our two countries.

Finally, | wish to express my sincere appreciation to the officials
concerned of the Government of the Socialist Republic of Vietnam for their ciose
cooperation extended to the study team.

March 2003

M v 74 ﬁl%

Takao Kawakami
President |
Japan International Cooperation Agency




LETTER OF TRANSMITTAL

March 2003
Mr. Takao Kawakami

President
Japan International Cooperation Agency

Dear Mr. Kawakami:

It is my great pleasure to submit herewith the Final Report of the Study
on the Red River Inland Waterway Transport System in the Socialist Republic of
Vietham. '

The siudy team comprised of the Overseas Coastal Area
Development Institute of Japan (OCDY) and Japan Port Consultants, Lid. {JPC)
conducted surveys in Vietnam over the period beifween December 2001 and
January 2003 as per the confract with the Japan Internafional Cooperation
Agency (JICA). '

The study team compiled this report, which proposes the Long-term
Strategy for the Inland Waterway Transport (IWT) System in the Red River Delta for
the year 2020 as well as the Master Plan and the Short-term Development Plan for
fhe IWT System in the Red River segment through Hanoi for the year 2020 and 2010
respectively, through close consultations with officials of the Ministry of Transport
(MOT) and other authorities concerned of the Viethamese Government.

On behalf of the study team, | wouid like fo express my hearifelt
appreciation fo MOT and other authorities concerned of the Government of the
Socialist Republic of Vietnam for their diligent cooperation and assistance and for
the hearifelt hospitality extended to the study feam.

| am dlso very grateful to your Agency, the Ministry of Foreign Affairs,
the Ministry of Land, infrastructure and Transport and the Embassy of Japan in
Vietnam for valuable suggestions and assistance through this study.

Yours faithfully,

KW AKX

Hisao Ouchi
- Team Leader
The Study on the Red River Inland Waterway Transport
System in the Socialist Republic of Vietham
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PART I

LONG-TERM STRATEGY FOR IWT SYSTEM IN THE RED RIVER DELTA



Chapter 16 Socio-economic Framework

16.1 Population

There are several government documents dealing with population forecast. These
documents include population forecast issued by the National Committee for
Population and Family Planning (NCPFP) and the Ministry of Construction (MOC).
After reviewing the two documents’ features, the VITRANSS revised future
population, indicating the following points:

(1) The NCPFP is a reliable source and was used as the primary basis for relevant
projections, but it is still likely to underestimate rural-to-urban migration caused by
urbanization. For instance, provinces considered as growth poles, such as Quang
Ninh, Da Nang and Ba Ria — Vung Tau were assumed to have a lower growth rate
than other regions to which they belong. Therefore, there is a need to adjust the
three provinces’' forecast population with that of neighboring provinces to meet
urbanization trends.

(2) The MOC expected a sharp increase in the number of urban residents, ie 30.4
million in 2010 and 46 million in 2020 compared with 14.7 million now. This sharp
increase which envisions will develop small to medium-sized urban centers all over
the counftry in spite of emerging mega cities, however, does not reflect the trend
forecast by the NCPFP and the provincial breakdown made by the MPI/DSI.
Therefore, a moderate urbanization trend is needed. The VITRANSS assumed that
urban residents would increase up to 35.6 million in 2020, about a third of the
country’s population.

This study fully adopted the VITRANSS's projection. In conclusion, population will
increase from 77.6 million in 2000 to 94.5 million in 2010 and 109.5 million in 2020 at
the national level with growth rates of 1.73 for 1997-2010 and 1.48 for 2010-2020.
Also the number of urban centers with a population of more than 10,000 will
increase from 569 in 1998 to 1,226 in 2010 and 1,953 in 2020. Urban migration will
continuously head for the two national centers, i.e., Hanoi and HCMC. In the north,
population will increase 28.3 million in 2000 to 38.8 million in 2020. Three million
urban residents will reside in Hanoi until the year 2020, strengthening its economic
relations with Hai Phong and Ha Long at the same time.
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Table 16.1.1 Summary of Population Forecast
(Unit: ‘000 persons)
Year AAGR (%)
. 2000V 2010 2020
Region 1997/2010 2010/2020
Red River Delta 14,971 17,699 20,024 1.44 1.24
Northeast 10,998 13,616 15,613 1.76 1.38
Northwest 2,287 2,764 3,158 1.87 1.34
Whole country 77,686 94,548 109,521 1.73 1.48

Notfe) 1/ obtained form "Statistical Yearbook(2000)"
Table 16.1.2 Population Forecast by Province
(Unit: ‘000 persons)
Region Province 20001/ 2010 2020
Hanoi 2,736.0 2,988.7 3.590.3
Hai Phong 1,691.0 1,984.3 2,199.6
Hai Duong 1,668.0 2,035.1 2,275.3
Hung Yen 1,082.0 1,300.3 1,453.2
Red River Thai Binh 1,792.0 2,144.9 2,383.2
Delta Nam Dinh 1,905.0 2,290.5 2,570.6
Ninh Binh 888.0 1,103.4 1,249.2
Ha Nam 798.0 988.4 1,069.8
Ha Tay 2,411.0 2,863.3 3.232.9
Subtotal 14,971.0 17,698.9 20,024.1
Cao Bang 497.0 664.7 740.2
Lang Son 711.0 815.3 871.7
Quang Ninh 1,018.0 1,455.7 1,845.3
Thai Nguyen 1,054.0 1,104.2 1,183.6
Bac Can 280.0 378.9 419.6
Bac Ninh 949.0 1,131.2 1,270.1
North East Bac Giang 1,509.0 1,649.7 1,805.6
Phu Tho 1,274.0 1,715.0 1,998.8
Vinh Phuc 1,103.0 1,311.1 1,487.3
Lao Cai 613.0 738.3 842.6
Yen Bai 686.0 954.8 1,128.1
Tuyen Quang 686.0 937.5 1,114.4
Ha Giang 618.0 759.5 905.8
Subtotal 10,998.0 13,615.9 15,613.1
Son La 907.0 1,037.8 1,187.1
Lai Chau 613.0 716.8 827.4
North West -
Hoa Binh 767.0 1,009.1 1,143.9
Subtotal 2,287.0 2763.7 3.158.4
Note) 1/ obtained from “Statistical Yearbook (2000)”
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16.2 GDP

16.2.1 Methodology

Since the Vietnamese economy considerably changed since the Doi Moi initiatives,
economic indicators are relatively unstable and their relationships are quite difficult
to establish. Nevertheless, the challenge taken in VITRANSS enables to capture the
Vietnamese economy based on the available economic data in the past decade.
In this study the same methodology was adopted in order to make economic
projection. Its base concept is that labor productivity is determined by the level of
capital equipment ratio (accumulated capital stock per employee). The outline of

the model is depicted in Figure 16.2.1.

Labor
Productivit

Y

Capital
Equipment
Ratio

Figure 16.2.1

GDP/
GRDP

Capital
Accumul-

ation

GDP/GRDP Projection Model (Klein-Kosobud Model)
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The model can be described in detail as follow:

Internal Variables:

Y . GDP

S . Gross Saving

K : Capital Stock

AK Increase in Capital

N : Gross Investment

Nh : Total Employment

0 : Annual Working Hours

Employment Parameter

External Variables:

P . Total Population
Wh . Average Daily Working Hours a Day
La . Annual average Working Days per Person

Klein-Kosobud Model:

(1) S(H)/Y(t) = fIY(1)/P(t)] (4) K(t) = K(t-1)+ AK()
(2)  Y(1)/Nn(t) = o[K(t-1)/N(t)] (5) S(f) =1(t)
(3) AK(t) = f[I{t)] (6)  N({t) =3(t)P(f)

(7)  Nn(t) = Wn(f)*La(t)*N(f)

Formula 1 shows that gross saving ratio is influence by the change of GDP per
capital. Formula 2 is the most important one in this model, stating that labor
productivity is determined by capital-equipment ratio. One year is assumed as
capital gestation period. Formula 3 presents the relationship between increment in
capital stock and gross investment, which includes investment for replacement
and rehabilitation. Formula 4 to 7 are easily deduced by the definition of variables
or the definition itself. National GDP was at first estimated by applying the
econometric model above and after it was broken down to regional/provincial
levels.

16.2.2 National GDP estimate

Parameters of the econometric model are based on VITRANSS's 1990 data
collected for parameter calibration of the econometric model, and taking info
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account the differences in statistical definition and its reliability!. The calibrated
results are summarized as follows:

Formula (1)
Formula (2)
Formula (3)

Formula (4)(5)

Formula (6)

Formula (7)

S(1)/Y(t) = 0.4/[1+exp(-2.1341*(Y(t)/P(t))+4.2187)]
Y (t)/Nn(t) = 0.3442*(K(t-1)/N(f))+3.088
AK(t) = a(l(t)), where a, which was as high as 0.6 as of 1997, was
assumed to decline to 0.4 until the year 2020 since future

investment will replace and repair old stock.

Additional parameters are not needed.
Employment parameter, §(t), was assumed to increase from 49% in
1997 to 54% in 2020.
Additional parameters are not needed.

Values for exogenous variables were assumed as Table 16.2.1.

Table 16.2.1 Input Data for National GDP Estimate
. Saturda| Paid Working| Daily | Annual |Populati
Year | Sunday | Holiday v Holiday Total Days WH W H. on

1997 52 8 26.0 3.9 89.9| 275.1 7.5 2,063| 78,059
1998 52 8 26.8 4.0 90.8| 274.2 7.4 2,039| 78,864
1999 52 8 27.7 4.1 91.8| 273.2 7.4 2,014, 79,677
2000 52 8 28.6 4.2 92.7| 2723 7.3 1,990| 80,499
2001 52 8 29.5 4.3 93.7| 271.3 7.2 1,966 81,815
2002 52 8 30.4 4.4 94.7| 270.3 7.2 1,941 83,152
2003 52 8 31.4 4.5 95.8| 269.2 7.1 1,917 84,512
2004 52 8 32.3 4.6 96.9| 268.1 7.1 1,893 85,893
2005 52 8 334 4.7 98.0| 267.0 7.0 1,869 87,297
2006 52 8 34.4 4.8 99.2| 265.8 7.0 1,861 88,702
2007 52 8 35.5 4.9 100.4| 264.6 7.0 1,852 90,128
2008 52 8 36.6 5.0 101.6| 263.4 7.0 1,844 91,578
2009 52 8 37.8 5.1 102.9| 262.1 7.0 1,835/ 93,051
2010 52 8 39.0 5.2 104.2| 260.8 7.0 1,826 94,548
2011 52 8 40.1 5.3 105.5| 259.5 7.0 1,817 95,678
2012 52 8 41.3 5.4 106.8| 258.2 7.0 1,808 96,821
2013 52 8 42.5 5.6 108.1 256.9 7.0 1,798 97,977
2014 52 8 43.8 5.7 109.4, 255.6 7.0 1,789 99,148
2015 52 8 45.0 58 110.9| 254.1 7.0 1,779 100,332
2016 52 8 46.3 5.9 112.3| 252.7 7.0 1,769 101,919
2017 52 8 47.7 6.1 113.8] 251.2 7.0 1,759 103,531
2018 52 8 491 6.2 115.3] 249.7 7.0 1,748 105,168
2019 52 8 50.5 6.4 116.9| 248.1 7.0 1,737 | 106,832
2020 52 8 52.0 6.5 118.5| 246.5 7.0 1,726| 108,521

! Details concerning the parameter calibration can be obtained from the VITRANSS, Main Text Vol. 2,
Transport Demand Forecast, 2000.
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In the econometric model above, it should be noted that GDP growth heavily relies
on investment and investment in furn largely depends on saving. Experiences
showed that an increase in GDP by 1% requires a corresponding investment
increase in investment of 3% in developing countries. In Viet Nam where foreign
investment has offset insufficient gross saving, such available resources should be
sufficiently encompassed. Thus Viet Nam enjoyed large investments during the
period 1992-1997, ranging from 30% to 40% per GDP. However, this seems to be
continuing, judging from the economic performance of the country since 1998. The
Experiences of neighboring
countries, whose market economies were built much earlier than Vietham's,

regional economic perspective is also unclear.

showed that economic recession at intervals are inevitable and that there is a
need for continuous economic reform.

Under this consideration, GDPs were estimated according to the following
assumptions: i) scenario 1: Economic growth will confinue at the same pace as
current  (tfrend-based forecast), ii) scenario 2: Foreign investment will decline to
half of the current amount (low—assumption forecast) and iii) scenario 3: Investment
amount will be placed between scenario 1 and scenario 2 (high-assumption
forecast). Reflecting scenarios’ features, investment per GDP rate was set up as

Table 16.2.2.

Table 16.2.2 Economic Development Alternatives

Scenario 1 Scenario 3 Scenario 2
Investment -2005 Ascending to 40% 31-32% 25%
per 2006-2010 40% Declining to 28% | Declining to 20%
GDP Rate | 2011-2020 40% 28% 20%

The estimate results are indicated in Table 16.2.3 and Figure 16.2.2. Their annual
growth rates during the project period are 9.28% for the trend-based forecast,
7.39% for the high-assumption forecast and 6.20% for the low-assumption forecast.
As economy is thought to increase at a growth rate of tfrend-based forecast, the
high- and low-assumption scenarios were mainly taken for transport demand
forecast.
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Table 16.2.3 GDP Estimate Results
(Unit: VND Billion at 1994 constant Price)

Scenario 2005 2010 2020 Annual Growth Rate
Scenario 1 454,253 730,550 1,709,072 9.28
Scenario 2 385,046 531,225 885,634 6.20
Scenario 3 409,327 598,574 1,143,799 7.39
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Figure 16.2.2 GDP Forecast Results Between 1997 and 2020

16.2.3 Sectoral and regional breakdown

The economy has become less dependent on the primary sector and more on

secondary and tertiary sectors during the past 10 years. This trend will continue in

the future. In estimating sectoral GDP, the sectoral growth rates were set up as

Table 16.2.4, taking info account historical growth rate of sectoral GDPs and

population growth in urban and rural areas.

Table 16.2.4 Sectoral Growth during Project Period

(Unit: % p.a.)
| Primary | Secondary | Tertiary All Sectors

High-assumption Scenario

2000-2005 4.95 8.82 8.03 7.62

2005-2010 5.10 8.91 8.30 7.90

2010-2020 3.76 7.44 7.09 6.69
Low-assumption Scenario

2000-2005 3.01 7.40 7.42 6.35

2005-2010 3.78 7.34 7.42 6.63

2010-2020 2.66 5.84 5.70 5.24
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Further, sectoral GDPs were broken down into regional levels with consideration of
present labor productivity (GDP/labor force). Table 16.2.5 shows regional
breakdown results.

Table 16.2.5 GDP Estimation Results by Region

Year Scen GDP Estimates Annual Growth GDP/Capital
ario (bil. VND at 1994) Rate (%) (mil. VND)
Region 2010 2020 1998-10 | 2010-20 2010 2020
Red River Low 94,879 158,957 7.00 5.29 5.36 8.98
Delta High | 107,360 207,356 8.11 6.80 6.95 11.72
Northeast Low 40,634 67,036 6.36 5.13 2.98 4.92
High | 44,989 84,919 7.27 6.56 3.87 6.24
Northwest Low 6,795 11,180 7.09 5.11 2.46 3.11
High 7.318 13,720 9.37 6.49 4.05 496
Low | 142,308 237,173 6.82 5.24 4.18 6.11
Subtotal -
High | 159,667 305,995 7.85 6.72 4.69 7.89
Whole Low | 531,255 885,634 6.67 5.24 5.62 9.37
Counftry High | 598,574 | 1,143,800 7.74 6.69 7.44 12.10

16.2.4 Provincial breakdown

GDP at provincial level estimated in the VITRANSS seems to fail in reflecting
historical trend of each province's GDP share in each region. Figure 16.2.3 shows
the historical tfrend of Hanoi's GDP share in RRD's GDP. It reveals that its share
steadily increased during 1995-2000 and will continue. However, the VITRANSS
estimated that the share would decline in 2010 and 2020.
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Figure 16.2.3 Historical Trend of Hanoi's GDP Share to RRD’s
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For this reason, GDP atf the provincial level was newly estimated by the study feam

taking into account each province's per-capita GDP share to region’s. As a result,

Hanoi's GDP share to RRD's was, as shown in Figure 16.2.3, estimated to increase to

38% in 2010 and 40% in 2020 respectively. Conclusively, GDP results by province

were estimated as Table 16.2.6.

Table 16.2.6 GDP Estimate Results by Province

Regon | Province - 2ally - - 20 -
Told Pimary | Secondary|  Tertiay Totd Primary | Secondary|  Tertiary
Honai By 501 1smer]  wesal] 7312 3mg 39M9 369865
Hoiphong | 141434 15319 67653 44 24701 1730 10489 125582
Hibwong| 927120 7Ra| w73 3108 1335 181 3 el
HngYen | 131 15268 2894 1939 104194 17173 4m0d 417
RedRiver | ThaiBinh a5y 0624 007 »00 14194 2894 5809 62593
Defa | NomDrh| 787280 19 310 3500 139313 1255 5492 71765
NrhBirh | 29960 7363 1494 8103 5481 &7¢ 2782 17723
HaNam 83 4v0  l4vs 1388 5018 681 wrd w6l
HaToy 72400 2841l 51461 8 190914 79| 9346 69552
sioloid | 1011283 18118 461704 426461] 131564 13688 840609 854849
CooBog| 2050 1082 3060 6457 %4 1syd @10 12474
LangSon w97 1219 4617 9% LB04  1812] 914 16%9
QugNr 79789 544 38w 3954 1521 81| 7957 71310
ToiNgwey 289 10517 10457 3ig 8179 1o3g w00 14942
Boc Cen ed 4 w3y sl 16y 7127 »54 1588
BocNinh 4271 g25 2833 1812 7eed 9747 37969 25120
b [BCCo0]  arag] )]  svi|  wwr  eud 200  2e9s5 1778
PhuTho s9500 N5 201 003 9wl 1498 4453 042
VirPhuc | 47464 15744 9%5 2355 soked 21253 1790 43485
Loo Ca 1745.] e49 479 522 055 o4y 10125 1022
YenBdi 202 10454 973 493 404 41| 2787 8728
el 24123 9515  ew3d  8is4d w04 1521 138 14405
HaGiang 13594 74 249 m51] 249 o4 762 5193
sbloid | 48115 12824 151142 145748 79774 184524 9494 28957
Sonla 25wy 16663 xeg w7 adsd 28] 9583 638
RN [T St 16657 583 743 41 w3 790 48y 824
HoaBirh 204 11547 o084 7174 5044 18457 1899 1390
Subtoid 70562 w4 2865 1402 12402 5018 470 28013
Told 1509959 8434 &l|  so| 271543 4| 1177173 116338

(Unit: VND billion at 1994 constant price)

Note) Figures mean the average of high- and low-assumption forecasts.
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16.2.5 Comparison with DSI projection

The Development Strategy Institute (DSI) under MPI worked out an estimate of
long-term economic growth to review and modify the target down ward after the
regional economic crisis. Master plan of inland waterway sectorl published in 2000
is based on the DSI estimate. The economic growth estimate proposed in this study
is needed to compare with the DSI projection.

The DSI estimate is based on the following assumptions:

* Low assumption
- Average consumption per capital will maintained at the growth rate
of 4% in 2001 - 2010; and
- Share of domestic funds will be about 55% and 60% of total
investment capital in 2001 — 2005 and 2006 — 2010 respectively
* High assumption
- FDI growth rate will be about 10% and ODA growth rate will be
disbursed by 6%; and
- Total investment capital will increase by 8%.

The economic development proposed by DSI is illustrated in Table 16.2.7. The
estimate of the study has wider range particularly during the period 2010 — 2020
and the DSI estimate falls between the low and high assumption of the estimate in
the study.

Table 16.2.7 Comparison of Economic Development Estimates
(Unit: VND Billion at 1994 Constant Price)

Year Estimate of the study Estimate by DSI

Low High Low High
2005 385,046 409,327 366,109 389,054
2010 531,225 598,574 460,774 535,540
2020 885,634 1,143,199 961,540
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Chapter 17 Basic Policy for the IWT System in the Red River Delta

17.1 Advantages and potential of the IWT system

The IWT system in the Red River Delta plays an important role in the socio-economic
development as well as bettering the lives of people living there, by making full use
of its advantage such as:

- Dense and convenient waterway network
- Low utilization of inland waterways

- |deal port locations

- Low energy consumption

- Low CO2 discharge

There are two major river systems of Red River and Thai Binh River in the Northern
region. Together with Duong and Luoc Rivers which link these two major river
systems, both make a convenient waterway network.

The density of exploited inland waterways in Vietnam is 0.034 km/sg.km equivalent
to almost 2 times of that of 6 countries in Europe where the IWT system s
considerably developed. The density of inland waterways in Northern region is
0.170 km/sg.km equivalent to almost 2 to 14 times of those of nearby countries (see
Table 17.1.1).

Table 17.1.1 International Comparison of Inland Waterways

Country Land Area | Population Inland Waterway
(sg. km) (million  |Total Length| IW Density | IW Density | Exploited |Exploited IW|Exploited IW| Exploited
persons) (km) per area | per person Length Denisity per | Density per Ratio
(km/sg.km) | (km/ million (km) area person
persons) (km/sg.km) | (km/million
persons)
Vietnam 331,688 77.7 41,900 0.126 539 11,226 0.034 144 27%
Northern Region 0.170
Central Region 0.070
Southern Region 0.190
Bangladesh 144,000 126.9 9,000 0.063 71 5970 0.041 47 66%
Myanmar 400,000 46.4 8.251 0.014 178 3238 0.005 70 39%
China 9,600,000 1265.8 430,000 0.045 340 108600 0.011 86 25%
Thailand 514,000 61.8 6,000 0.012 97 2633 0.005 43 44%
6 countries in Europe 1,520,054 283.8 (-) (-) (-) 28,055 0.018 99 (-)
Egypt 1,000,000 66.5 (-) (-) (5) 3.100 0.003 47 (5)

Note) 6 countries in Europe: France, Germany, Nederland, Belgium, Italy and UK.

Source) M/P on Vietham Waterway Transport Development up to 2020 (Dec. 2000, VIWA) and other sources
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Furthermore, there is a great potential to exploit the inland waterways since at
present only 27% of inland waterways in Vietnam are being utilized.

There are also dozens of river ports such as Hanoi, Khuyen Luong, Viet Tri, Ninh Binh
& Ninh Phuc, Pha Lai, as well as sea ports such as Hai Phong, Cai Lan, Quang Ninh.
These ports connected by the inland waterways are located at capitals of
province, other major cities, major industrial plants or major mines where cargoes
such as coal, construction material, cement and fertilizer are produced or
consumed.

Table 17.1.2 Distance Table among Major Ports in the RRD

(km)
Port Mode Cam Pha CailLan & Hai Phong Hanoi Viet Tri
(Cua Ong) Quang Ninh
CaiLan & Road 30 (H18)
Quang Ninh  |Railway -
IWT 37
Hai Phong Road 116 (H18+H10) 86 (H18+H10)
Railway - 277 (A+C+A)
IWT 99 62
Hanoi Road 160 (H18) 130 (H18) 106 (HS)
Railway - 175 (A+C+B) 102 (A)
IWT 249 (Duong) 212 (Duong) 150 (Duong)
309 (Luoc) 272 (Luoc) 210 (Luoc)
368 (Cua Day) | 363 (Cua Day) | 337 (Cua Day)
Viet Tri Road 244 (H18+H2) 214 (H18+H2) 190 (H5+H2) 84 (H2)
Railway - 226 (A+C+B) 164 (A+C+A) 73 (A+C+A)
IWT 304 (Duong) 267 (Duong) 205 (Duong) 75
364 (Luoc) 327 (Luoc) 265 (Luoc)
443 (Cua Day) | 438 (Cua Day) | 412 (Cua Day)
Ninh Binh Road 233 (H18+H10) [ 203 (H18+H10) 117 (H10) 94 (H1) 178 (H1+H2)
Railway - 289 (A+C+B) 216 (A) 114 (A) 187 (A+C+A)
IWT 318 (Luoc) 281 (Luoc) 219 (Lvoc) 161 236
266 (Cua Day) | 261 (Cua Day) | 235 (Cua Day)
Note) 1. Coastal distances are measured by the Study Team and set as follows:
Cam Pha CaiLan & Hai Phong
(Cua Ong) Quang Ninh
Lach Giang 181km (98NM) 176km (95NM) 150km (81NM)
Cua Day 194km (T05NM) 189km (102NM) 163km (88NM)

2. Three types of railway are used in Vietnam (A: 1m, B: 1.435m, C: friple rails)

Source) 1. Temporary Classification of Waterways (Decision No.862/QD-CDS issued by Director of VIWA on 25/5/2000)

2. Vietnam Transport Infrastructure 2000, published by MOT
3. Chart: Gulf of Tongking, Admiralty 3990 (latest correction: 2001)

In addition, it should be noted that energy consumption of road transport by
commercial fruck is about 6 times as much as that of railway and waterway
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transport according to the investigation conducted by Japanese Ministry of
Transport. As to CO:2 discharge, railway and waterway transport have also
significant advantage (see Table 17.1.3). In other words, these factors bring about
an another advantage in terms of transport cost (see Figure 17.1.1).

Table 17.1.3 Energy Consumption and CO: Discharge by Transport Mode

Transport Mode Energy Consumption CO2 Discharge
(kcal/ton-km) (g/ton-km)
Railway 118 6
Waterway (domestic) 126 10
Road (long-haul service truck) (-) 22
Road (commercial truck) 696 48
Road (commercial small truck) (-) 180
Road (private truck) 2,298 (-)
Road (private small truck) (-) 599
Air (-) 402
Source) Japanese Ministry of Transport, 1995
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175,000 ~
t < /
6 G 150,000 = Truck(st)
o = 195 000 ‘/ _~|=Truck(10t)
5 =z ' / / IWT(SP200DWT)
= % =~ 100,000 - = IWT(SP600DWT
€O = 75000 ~ = IWT(BT8OODWT)
e —
o S 50,000
g 2 25000
0
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Note) outbound: fully laden
Distance (One way, km) inbound: in ballast
od: port-port

Source) JICA Study Team

Figure 17.1.1

Transport Cost Comparison

17.2 Necessity of improving the IWT system

Vietham has been undergoing major economic changes as part of its transition

from a cenftrally planned economic system to a more market oriented economy
since the formal adoption of "Doi Moi Policy" in 1986. Deregulating policies towards

17-3



a market economy have greatly encouraged economic development in Vietham
and has resulted in high economic growth.

The GDP in 2000 reached VND 276 trillion which is more than double compared
with that in 1990. Once beset with a serious scarcity of goods, Vietham can now
produce enough to satisfy the essential needs of the population and the economy,
increase exports and have some reserves.

The economic structure in GDP share has also made a shift in these 10 years. The
share of agriculture has dropped from 38.7% to 24.3%, that of industry and
construction has risen from 22.7% to 36.6%, and that of services from 38.6% to 39.1%.

In the Strategy for Socio-economic Development (2001 - 2010), the target of GDP is
set to have at least doubled the level of 2000 and the economic and labor
structures been vigorously tfransformed toward industrialization and modernization.
The Five -year Plan for Socio-economic Development (2001 - 2005) also strives for
high average GDP growth rate of 7.5% a year.

Along with high economic growth that is expected to continue for the future, the
transport demand is constantly increasing and therefore the capacity of the
transport sector has to be strengthened to cope with the increasing transport
demand.

Reflecting the above situation, the IWT system in the Red River Delta is expected to
play an important role in the socio-economic development as well as bettering the
lives of people living in Vietham and in the Northern region in particular, by making
full use of its potential and peculiarity as an environment friendly and cost effective
mode of fransport.
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Table 17.2.1 Historical GDP & Population Change
Year GDP GDP Population Population GDP
(billion VND) Growth (1,000) Growth per Capita
Rate Rate (million VND)
1990 131,968 5.1% 66,017 1.92% 2.0
1991 139,364 5.8% 67,242 1.86% 2.1
1992 151,782 8.7% 68,450 1.80% 2.2
1993 164,043 8.1% 69,645 1.75% 2.4
1994 178,534 8.8% 70,825 1.70% 2.5
1995 195,567 9.5% 71,996 1.65% 2.7
1996 213,833 9.3% 73,157 1.61% 2.9
1997 231,264 8.2% 74,307 1.57% 3.1
1998 244,596 5.8% 75,456 1.55% 3.2
1999 256,272 4.8% 76,597 1.51% 3.3
2000 273,582 6.8% 77,686 1.42% 3.5

Note) In constant 1994 prices. Data of 2000 are estimated.

Source) Statistical Yearbook 2000, GSO

17.3 Identified problems and issues on IWT system

The IWT system in the Red River Delta is facing difficulties such as insufficiency of
port facilities and related services as well as insufficiency and instability of
navigation channel due to topographical restrictions, hydrological effects and
sedimentation. Management and operation aspects of IWT system also have some
problems and issues to be solved.

17.3.1 Problems and issues on navigation channels

The rivers are subject to the meteorological and hydrological regime of the

Northern region. Peculiarity of rivers in the Northern region are summarized as
follows:

- Minimum width of channel bottom: 30m - 60m

- Minimum depth: 1.5m - 2m

- The flood season: from June to October

- The low water season: from November to May

- The water level difference between the two seasons: 5m - 7m (over 10m in
some parts)

- Inthe flood season, the flow speed is high.
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- In the low water season, the depth and the curving radius are limited.
- After the flood, shoals are usually formed, which change year by year.
- Inriver mouths, the sediments develop complicatedly.

There are many rivers that can be used to enhance living standards and promote
socio-economic development, but they have not been fully exploited. General
problems related to the navigational channel are as follows:

(1) Severe river conditions

The rivers are exploited mainly in their natural state. They meander largely and
sometimes change their course. In some areas, the water depth in dry season is
shallow and width is insufficient. They do not meet the technical standards in water
depth, width and bend radius.

(2) Shortage of clearance

Many bridges have not met the clearance height and span requirements for vessel.
Bridge piers become new horizontal obstacles when the alignment of navigational
channel is forced to change due to natural forces. Some electric power lines are
also short of clearance.

(3) Obstacles

There are many trees from upstream, dumped scrap iron and other objects that
need to be removed from the channels.

(4) Sedimentation

The river mouths, that of the Red river in particular, are shallow in water depth and
unable to accommodate large vessels. Other parts of the rivers suffer from
sedimentation problems. Sedimentation in rivers is serious and complicated. To
cope with this issue, dredging is usually carried out rather than constructing
facilities such as groins. However, there are some cases where the construction of
such facilities is more economical in the long term.

(5) Accidents

Vessel accidents occur frequently in narrow sections of the Red River Hanoi
segment, Kinh Thay River, Lach Tray River, Phi Liet River, etc., although main reasons
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of accidents are reported to be carelessness and violation of traffic regulations.

(6) Inadequate navigation aids

The navigation aids system and equipment are still inadequate. The navigation aids
equipment should be replaced as the need arises, but this is not being done or not
being done properly in some cases.

(7) Shortage of investment fund

Above-mentioned problems are mainly due to a shortage of investment funds.

17.3.2 Problems and issues on ports

Maijor river ports in the Red River Delta do not make full use of their designed
capacity in general except some ports. The main reasons why these ports cannot
make full use of their designed capacity can be summarized as follows:

(1) Competition among major ports and other berths

Since different economic sectors participate in IWT affer Doi Moi Policy was
adopted, about 68% of vessel fleet in total DWT in the Northern region are said to
be private vessels. Other berths tend to be operated 24 hours a day and handle
cargos in three shifts, and their handling fee may be cheaper. Therefore, private
vessels can call at other berths than major ports taking account of service cost and
quality of major ports and other berths.

(2) Ovutdated and Inefficient handling equipment

Handling equipment such as quay crane, mobile crane and forklift is very old. For
example, some cranes in Hanoi Port have been used for more than 30 years. In
addition, there is a lot of equipment which is not dedicated for port but diverted
from road transport means (at second-hand). Frequent breakdown or troubles
make handling efficiency decline. Moreover, there is no handling equipment
which can handle container box of 40ft nor 20ft.

(3) Low mechanization

Mechanization of packed cargo handling in port area is still at a low level, since
the unitization is not infroduced. Human-wave tactics by porters in cargo handling
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are sometimes observed.

(4) Insufficient and damaged port facilities

Some port facilities such as quay and fender system are damaged or lacking. The
capacity of warehouse is insufficient. Many yards are in natural condifion and
paved yards are few. There is no clear distinction between berth and yard for dirty
and dusty bulk cargoes and for other clean cargoes. In Hanoi Port, there is no
enough space for future development.

(5) Poor access to hinterland

Some ports are poorly connected to the national transport network due to
insufficient road access. It makes smooth access to hinterland difficult.

(6) Shortage of investment fund

Above-mentioned problems are mainly due to a shortage of investment fund.

17.3.3 Problems and issues on management and operation aspects

As to management and operation aspects, identified problems and issues can be
summarized as follows:

(1) Absence of comprehensive law

To date there hasn't been a comprehensive law in the IWT sector. Administration of
inland waterways has been done by decisions and decrees according to needs.
Consequently, some inconsistencies among such decisions and decrees can
occasionally be found. To rectify this situation, MOT is currently drafting a new law
covering the IWT sector.

(2) Complicated management and operation body of ports

Since the adoption of the Doi Moi Policy in 1986, more and more private sector
parficipation has been observed in Vietham. In addition state organizations have
been restructured or privatized. Consequently, organizations in charge of
management and operation are various and complicated. As the relations
between organizations become increasingly complex, responsibilities tend to be
obscured and this is accompanied by a decline in efficiency. From now on, the
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number of newcomers is expected to increase with the progress of privatization. It
is therefore necessary to regulate and consolidate organizations in charge of
management and operation.

(3) Lack of adequate information service

In order to transport cargo safely and efficiently, it is indispensable to know the
condition of inland waterways, specifically the condition of navigation channel
(position, width, depth, clearance, obstacles etc.) and condition of river (water
level, current velocity etc.). Generally an authority makes this information available
to users by chart, buoy, beacons, facsimile, radio, etc. And unlike a sea channel,
the navigation channel of ariver changes frequently. Especially in Red River Deltq,
the channel (particularly the water depth) changes not only by year but also by
seasons (dry season, flood season). Accordingly, more precise information is
required.

(4) Insufficient port statistics

Port statistics is the information systematically recorded about vessels (number, size,
type etc.) and cargoes (volume, commodity, origin/destination etc.). Port statistics
are indispensable not only for planning and management of port but also for city
planning, fransport planning, energy planning etc. However, at river ports, reliable
port statistics about vessels and cargoes are not kept. In particular, activities at the
privately owned small-scale landing stages, which are scattered at various places,
are hardly known.
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17.4 Basic Policy for the IWT System in the Red River Delta

Taking account of advantages and potential of the IWT system, necessity of
improving the IWT system as well as its identified problems and issues, the basic
policy for the IWT system in the Red River Delta should include the following items:

(1) To contribute to socio-economic development aiming at industrialization and
modernization of Vietham as well as international and regional integration in

closer connection with other modes of fransport.

(2) To meet the tfransport demand with higher quality and efficient services as well
as safety navigation.

(3) To gradually improve the IWT system consisting of navigation channels, ports
with handling equipment and transport means in a synchronous manner.

(4) To conftribute to environmental preservation by making full use of its peculiarity
as an environment friendly mode of transport.

(5) To enhance state management of the IWT system and to develop its capacity
by allocating proper budget, personnel and equipment.
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Advantage & Potential of IWT System Necessity of Improving IWT system

Dense and convenient waterway network Doi Moi Policy
Low utilization of inland waterways High economic growth
Ideal port locations Toward industrialization and modernization
Low energy consumption Expected transport demand
Low CO2 discharge Important role of IWT in socio-economic development
Problems on Navigation Channel Problems on Ports
Severe river condition Competition among major ports and other berths
Shortage of clearance Outdated and inefficient handling equipment
Obstacles Low mechanization in cargo handling
Sedimentation Insufficient and damaged port facilities
Accidents Poor access to hinterland
Inadequate navigation aids Shortage of investment fund
Lack of investment fund
Problems on Management & Operation Aspects
Absence of comprehensive law
Complicated management & operation body of ports
Lack of adequate information service
Insufficient port statistics

v

Basic Policy for the IWT System in the Red River Delta

(1)

To contribute to socio-economic development aiming at industrialization and
modernization of Vietham as well as international and regional integration in closer
connection with other modes of transport.

To meet the fransport demand with high quality and efficient services as well as safe
navigation.

To gradually improve the IWT system consisting of navigation channels, ports with
handling equipment and transport means in a synchronous manner.

To contribute to environmental preservation by making full use of its peculiarity as an
environment friendly mode of transport.

()

To enhance state management of the IWT system and to develop its capacity by
allocating proper budget, personnel and equipment.

Source) JICA Study Team

Figure 17.4.1 Basic Policy for the IWT System in the Red River Delta
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Chapter 18 Transport Demand Forecast

18.1 Methodology

This study applied the methodology! developed in the VITRANSS to estimate the
future passenger and cargo fransport demand of inland waterway in the Red
River Delta region. Taking into account the strong relationship between transport
demand and socio-economic activities, the methodology used socio-economic
indicators, such as GDP and population, as exogenous variables. This procedure
follows the conventional four-step method:

Generation and attraction of tfransport demand;
Traffic distribution;

Modal split; and

Traffic assignment.

Models for generation and attraction of transport demand were developed
based not only on socio-economic indicators but also on surplus and deficit of
commodifies in all provinces. The surplus and deficit can also be calculated from
production and consumption of commodities. Then OD ftraffic in terms of
interprovincial movement was estimated by applying future generation and
aftraction of transport demand as a control total. Transport demand by mode
and on inland waterway routes was at the same time calculated while assigning
OD ftraffic on each mode’s route to minimize total transport costs composed of
operating and maintenance cost, loading/unloading cost and ftime-related cost
to some extent.

Transport demand of inland waterway is estimated through the following steps:

Step-1  Generation and atftraction of fransport demand
Regarding cargo transport, applicable and suitable commodities for IWT
were at first selected and then their production and consumption were
carefully examined. Only when production and consumpfion of
commodities were determined were they used as an exogenous variable
with socio-economic indicators together to forecast generation and
attraction of commodities in each province. It should be noted that a
province with positive surplus would ship out supplementary amount of
commodities to other areas and with negative surplus would absorb

I In detail, refer to “VITRANSS Main Text Vol. 2, Transport Demand Forecast”, 2000
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Step-2

Step-3

Step 4

Step-5

surplus amount from other areas. Additionally, location and future
capacity of industrial plants were considered when determining
generation and attraction of IWT. Regarding passenger transport,
socio-economic indicators, such as per capita GDP and urban
population, were used to determine its amount of generation and
attraction.

Traffic distribution

With a conftrol total of generation and attraction of passenger and cargo
transport, future OD traffic was estimated through the “Fratar” approach
for cargo tfransport and the “Gravity Model” for passenger transport. In
applying the “Fratar” approach on cargo transport, if generation and
attraction will take place in a province where no generation and
attraction are present, future generation and attraction are considered.

Modal split

If competition between other transport modes is thought to be
considerable for OD pairs, cargo volume of inland waterway is
determined by faking into account ftransport cost of OD pairs,
commodity characteristic itself and other factors such as accessibility
and convenience. Nested binary logit model was adopted for
determining probability to choose IWT in terms of passenger transport.

Traffic assignment
Traffic volume of inland waterway is assigned on the shortest inland
waterway routes in terms of generalized cost.

Adjustment and check

The cargo volume assigned on stretches are examined with reliable and
proven data, eg cargo-handling volume at ports, anticipated macro
cargo volume increase due to economic growth, etc.

It should be noted that the approach above was taken to forecast future cargo

demand, but OD ftraffic of IWT was adjusted considering loading/unloading cargo

throughput at major IW ports. In other words, OD traffic of IWT estimated through

the above procedure was adjusted to satisfy the condition that it should be equal

to or higher than the loading/unloading cargo throughput at IW ports.
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18.2 Cargo transport demand

18.2.1 Summary of cargo transport demand forecast

Through the above processes, cargo transport demand in 2010 and 2020 was
forecast. Its results are summarized in Table 18.2.1 and Figure 18.2.1. According to
the results, the total cargo transport demand will increase to 32.3 million tons in
2010 and 51.2 million tons in 2020 with annual growth rate of 6.3% in 2001-2020 and
4.7% in 2010-2020. Values of elasticity to GDP were calculated at 0.87 in 2001-2010
and 0.78 in 2010-2020. Both the growth rate and value of elasticity are lower than
those of the present and will continue to decrease over tfime.

In Viet Nam, although cargo transport demand steadily increased at a growth
rate of 7.47% during 1991-2000, modal share of inland waterway is predicted to be
low since the cargo volume ftransported by truck will substantially increase,
resulting in a decline of cargo transport demand of inland waterway, as
experiences in developing and developed countries showed. Economic growth
certainly increases transport demand, but it is believed that it will not increase the
annual growth rate of inland waterway. In fact, it will even decrease over time.
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Figure 18.2.1 Cargo Transport Demand Forecast
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Table 18.2.1

(a) Interprovincial movement

Summary of Cargo Transport Demand Forecast

(Unit: ‘000 tons/year)

ltem 2001 2010 2020 AAGR('0T-"T0)|AAGR('10-'20)
Construction stone 916 1,763 2,851 7.5 49
Material sand 5,122 9,527 16,061 74 54
Cement 1,897 3,627 7,034 7.5 6.8
Fertilizer 175 371 563 8.7 43
Coal 5,594 9,642 14,057 6.2 3.8
Ofthers 1,955 3.077 4,681 5.2 4.3
Total 15,659 28,007 45,247 6.7 49
(b) Infraprovincial movement
(Unit: '000 tons/year)
ltem 2001 2010 2020 AAGR('0T-"T0)|AAGR('10-'20)
Construction stone 227 322 439 4.0 3.1
Material sand 794 1,191 1,633 46 32
Cement 596 787 1,015 3.1 2.6
Fertilizer 27 45 65 5.8 37
Coal 522 855 1,193 5.6 3.4
Others 785 1,129 1,672 4.1 4.0
Total 2,951 4,329 6,017 43 3.3
(c) Total
(Unit: ‘000 tons/year)
ltem 2001 2010 2020 AAGR('0T-"TO)|AAGR('10-'20)
Construction stone 1,143 2,085 3,290 6.9 47
Material sand 5916 10,718 17,694 6.8 5.1
Cement 2,493 4,414 8,049 6.6 6.2
Fertilizer 202 416 628 8.4 42
Coal 6,116 10,497 15,250 6.2 3.8
Others 2,740 4,206 6,353 49 42
Total 18,610 32,336 51,264 6.3 47
Ton-Km(million) 2,010 3.446 5,580 6.2 49
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18.2.2 River section traffic volume

Traffic volume on river sections is obtained after traffic assignment calculation.
Assigned results of selected river sections are seen in Table 18.2.2 (regarding
section number, refer to Figure 21.1.1). They show that the importance of Quang
Ninh-Hanoi, Quang Ninh-Ninh Binh and Hanoi-Viet Tri sections will further
strengthen.

Table 18.2.2 Traffic Volume on the Selected River Sections

(Unit: million tons/year)

Stretch No. | Name of River 2001 2010 2020 2010/2001 | 2020/2001
1 Coastal 8.3 12.6 18.8 1.5 2.3
2 Chanh 4.4 6.1 7.6 1.4 1.7
3 Da Bach 4.5 6.1 7.6 1.4 1.7
4 Mao Khe 0.5 0.7 1.1 1.5 2.3
5 Mao Khe 1.1 2.1 3.9 1.9 3.5
6 Phi Liet 4.0 5.3 6.5 1.3 1.6
7 Bach Dang - - - - -
8 Cam 3.9 6.6 11.2 1.7 2.9
9 Cam 1.7 2.8 4.9 1.7 2.9
10 Han 5.6 8.2 11.4 1.5 2.0
11 Kinh Thay 6.8 10.3 15.3 1.5 2.3
12 Kinh Thay 6.5 9.9 14.7 1.5 2.2
13 Thai Binh 4.7 7.1 9.9 1.5 2.1
14 Thai Binh 0.9 1.6 2.3 1.8 2.7
15 Duong 3.1 4.7 7.3 1.5 2.3
16 Red 4.7 8.4 14.1 1.8 3.0
17 Lo 4.5 8.2 14.0 1.8 3.1
18 Red (Thao) 0.2 0.9 0.9 4.0 4.0
19 Da 0.1 0.8 0.8 5.7 5.8
20 Lach Tray 2.4 4.1 6.9 1.7 2.8
21 Van Uc 2.5 4.2 7.1 1.7 2.9
22 Luoc 2.5 4.2 7.1 1.7 2.9
23 Red 3.0 5.3 9.7 1.8 3.2
24 Dao ND 2.6 4.0 7.3 1.5 2.8
25 Day 2.6 4.0 7.3 1.5 2.8
26 Day 0.6 1.2 2.3 2.1 3.8
27 Day 0.6 1.2 2.3 2.1 3.8
28 Ninh Co 0.1 0.2 0.3 2.0 3.0
29 Ninh Co 0.1 0.2 0.3 2.0 3.0
30 Red 0.1 0.2 0.3 2.0 3.0
31 Tra Ly 0.3 1.3 2.5 4.1 7.6
32 Red 0.7 1.4 2.9 1.9 4.0
33 Red 3.1 4.8 9.8 1.6 3.2
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18.2.3 Cargo throughput by province

Based on cargo transport demand forecast, cargo throughput including loading
and unloading cargo volume was accumulated by province, which helps to
implement the IW port plan. Provinces including IW ports which will handle a
cargo volume of more than 10 million tons in 2020 include Hanoi, Hai Phong, Hai
Duong, Quang Ninh, and Phu Tho (see Figure 18.2.3). Quang Ninh province will
contfinue to provide a lot of coal to other provinces via inland waterway for
industrial plants such as thermal power, cement and fertilizer plants. In 2020, coal’s
share to cargo throughput in Quang Ninh will amount to 80.9%. The growth of
construction and industry in Hanoi and neighboring provinces needs construction
materials especially from Phu Tho. Its share will account for about 0% in 2020. On
the other hand, Hai Phong and Hai Duong will produce a great deal of cement in
2020 with a new construction or extension plan of cement plants, requiring coal.
More than 50% will be occupied by cement and coal in these provinces. Whereas,
as an economic center, Hanoi will need construction materials and cement to
satfisfy the construction and industrial sector’'s demand. In the north, these
provinces will be key IW port zones for cargo movement via inland waterway.
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note) not considering sea-cum-river vessel and container’s effects.

Figure 18.2.3 Cargo Throughput by Province
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18.2.4 Comparison with past studies

Relevant studies which worked out the master plan for the RRD region were done
by ADB (1998) and VIWA (2000). Each study’s results on fransport demand are
mutually compared in Table 18.2.3.

The VIWA's estimate is twice than the ADB’s. That is, the former estimated cargo
transport demand would reach 61.7 million tons in 2020, whereas the latter
forecast about 30 million tons. There remains a substantial gap between the two
studies. The ADB took a very conservative approach, resulting in an annual growth
rate of less than 4% during 2001-2020. On the contrary, VIWA's approach seems to
be too generous with an annual growth rate of more than 7% even in 2010-2020.
Values of elasticity are 0.4 for ADB and 1.15 for VIWA. Judging from the historical
trend of cargo transport demand and empirical evidences in other countries, the
former value is too low and the latter too high.

The study tfeam’s approach is more moderate, lying between ADB's and VIWA's
with an annual growth rate of 6.3% in 2001-2010 and 4.7% in 2010-2020. Transport
demand in 2010, forecast at 32.3 million tons, is almost the same as the VIWA's but
that in 2020, estimated at 51.3 million tons, is lower than the VIWA's. As mentioned
earlier, the value of elasticity will decline from 0.87 in 2001-2010 to 0.78 in
2010-2020, which is higher than the ADB’s but lower than the VIWA's.

Table 18.2.3 Comparison with Other Studies

(Unit: million tons/year)

Study Traffic Type 1995 2001 2010 2016 2020 AAGR('01-'10) [ AAGR('10-'20)
Inter-provincial - 15.7 28.0 - 45.2 6.7 49
Jca Intra-provincial - 30 43 - 6.0 43 33
Total - 18.6 32.3 - 51.3 6.3 47
Inter-provincial 7.2 11.9 - 21.5 - 4.1 4.1
ADB Intra-provincial 3.0 4.0 - 6.2 - 3.0 3.0
Total 10.2 15.9 - 27.7 - 3.8 3.8
Inter-provincial - - -
VIWAY Intra-provincial - - - - -
Total - - 31.4 - 61.7 7.8 7.0

Note) 1/ "The Study on the Red River Inland Waterway Transport System”, JICA, 2002
2/ "Red River Waterways Project Vietham", ADB, 1998
3/ "Master Plan of Inland Waterway in Vietnam to the Year 2020", VIWA&TDSI, 2000
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18.3 Passenger transport demand

18.3.1 Current situation

Hanoi passenger port was constructed in Chung Dung in 1998 to serve passengers
in the provinces of Hanoi, Hung Yen, Nam Dinh, Thai Binh, and Viet Tri. Until now, it
has been mainly operated for tourism, connecting Hanoi and the provinces. It is
expected that when a regular passenger ferry operates in the future, it will attract
transport demand from the neighboring areas of Red River.

Besides there are regular passenger ferries which ply between Quang Ninh and
Hai Phong. The number of passengers using inland waterway between these two
provinces was 0.2 million passengers. Transport demand on this route is expected
to progressively increase in the future since it also has a potential for tourism.

In general, the facilities and service level of inland waterway for passenger
transport are considerably poor and its usage will reduce, if no actions are taken.
If there are potential routes ensuring sufficient passengers to assure financial
viability, they will certainly be connected with the economic and political center
that is Hanoi. Therefore, passenger transport demand of inland waterway was
herein forecast for the routes proposed to be connected with Hanoi, some of
which were already included in the "“Passenger Demand Forecast for Hanoi
Passenger Port (2000)", as follows:

To-east route, which will operate between Hanoi and Quang Ninh or Ha Phong
via Hai Duong, Bac Ninh and Bac Giang;

To-south route, which will operate between Hanoi and Hung Yen or Ninh Binh
via Thai Binh and Ha Nam; and

To-west route, which will operate between Hanoi and Phu Tho via Vinh Phuc
and Viet Tri.

The passenger demand forecast for existing route plying between Quang Ninh
and Hai Phong was also done.

18.3.2 Selection of potential routes

Among the routes above, potential routes that will attract sufficient passengers to
ensure financial viability were chosen based on road conditions, service
characteristics of alternative transport modes and so on. Nested logit model was
also applied with the following binary choice structure:
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All Modes

Air Transport Others
/\
Car Public Transport
/\
Railway Others
/\
Bus Inland Waterway

At the final stage of estimating, inland waterway will be in competition with bus
transport, which can be interpreted as a binary choice of bus and inland
waterway. Against the service level of bus, the probability of choosing inland
waterway can be calculated through the binary choice model, which could be a
clue to determine potential inland waterway routes, expressed as:

Pu = exp(U,,) /(exp(U,) + exp(U )

where, Pcar = Probability of Choosing Inland Waterway
Uiw = Utility of Inland Waterway
Ubus = Utility of Bus

In general, the utility of the alternative transport modes is a function of attributes,
including access time, waiting fime, in-vehicle time and fare, weighted by
estimated parameters reflecting the importance attached to each attribute. A
constant can also be included to represent the net effect of other attributes not
explicitly included in the model (eg comfort, status, safety, reliability, etc.).
Parameters for binary choice model were herein borrowed from the VITRANSS.
However, as it was developed for macro analysis model, there are some
limitations, ie though a lot of factors have an impact on transport behavior, it only
took info account travel fime and mode specific variable. Therefore, frade-off of
travel cost and travel time was considered by converting travel cost (fare) into
travel fime according to value of fime.
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Table 18.3.1 IW Potential Route Selection

) . Distance(Km) | Travel Speed | Travel Time(hr) | Probability Road Potential
Pirection ©b Rood ]| W | Bus | w | Bus | tw | of Wi |Accessiiity| M ROOT | goyte
Ha Noi <--> Hai Phong 106 150 36 29 2.9 5.2 3.5| Very Good NH5 X
Ha Noi <--> Hai Duong 56 95 36 29 1.6 3.3 5.3| Very Good NHS X
To East Ha Noi <> Quang Ninh 130 212 36 29 3.6 7.3 1.1] Very Good NH18 X
Ha Noi <--> Bac Ninh 31 117 34 29 0.9 4.0 1.7 Good NH1 X
Ha Noi <--> Bac Giang 69 114 34 29 2.0 3.9 4.6 Good NH1 X
Ha Noi <--> Hung Yen 64 60 30 29 2.1 2.1 19.6 Poor Local Road O
Ha Noi <--> Thai Binh 109 101 32 29 3.4 3.5 18.0| Moderate [NH1, NH21, NH1Q O
To South| Ha Noi <--> Nam Dinh 90 106 34 29 2.6 3.7 0.1 Good NH1, NH21 X
Ha Noi <--> Ninh Binh 94 161 34 29 2.8 5.6 2.2 Good NH1 X
Ha Noi <--> Ha Nam 55 204 36 29 1.5 7.0 0.2| Very Good NH1 X
Ha Noi <--> Viet Tri 84 75 34 29 2.5 2.6 17.5 Good NH2 ©)
To West Ha Noi <--> Phu Tho 123 115 32 29 3.8 4.0 17.4] Moderate NH2 O
Ha Noi <--> Vinh Phuc 52 77 34 29 1.5 2.6 8.3 Good NH2 X
Ha Noi <--> Hoa Binh 78 148 32 29 2.4 5.1 1.3| Moderate NHé X

Note) 1/ Calculated by binary logit model

2/ Routes with probability of more than 15% were selected.

The probability of choosing inland waterway was calculated under the
assumption that bus operates at a speed of 30-36 km/h according to road
condition and passenger ferry operates at a constant speed of 29 km/h. Then the
probability of choosing inland waterway was calculated as shown in Table 18.3.1.
The probability to choose to-east route is very low since travel distance of road is
shorter than that of inland waterway and the road network is well developed. Also,
the IW route between Hanoi and Ninh Binh is less preferred due to the same
reason. As potential IW routes for passenger transport, to-south route operating
between Hanoi and Thai Binh via Hung Yen and to-west route operating between
Hanoi and Phu Tho via Viet Tri were selected because of the comparatively high
probability of passengers choosing inland waterway. Thus passenger demand of
inland waterway was forecast, given that passenger ferry will ply on the two
potential routes.

18.3.3 Results of passenger demand forecast

According to the VITRANSS, total passenger demand traveling in the northern
region was estimated at 142.7 million trips in 2010 and 202.2 million trips in 2020.
Then OD ftraffic, which was calculated based on gravity model, shows that about
2 million trips in 2010 and 3 million trips will take place between OD pairs for
potential routes which were selected in the previous section (see Table 18.3.3). As
a result of applying nested binary choice model, potential passenger demand of
inland waterway was estimated at 0.6 million passengers in 2010 and 0.2 million
passengers in 2020.
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Table 18.3.2 Total Number of Passenger Trips in the North

AGR AGR
Year 1999 2010 2020
(1999-10) | (2010-20)
No. of Passenger Trips(million) 71.4 142.7 202.2 6.5 3.5
Note) excluding intraprovincial trips.
Source) VITRANSS
Table 18.3.3 Summary of Passenger Transport Demand Forecast
i i . Distance(Km) Travel Time(hr) All Modes('000) IW('000)
Direction Section
Road W Bus Iw 2010 2020 2010 2020
Ha Noi <> Hung Yen 64 60 2.1 2.1 1,691 2,516 210 309
Ha Noi <--> Thai Binh 109 101 3.4 3.5 2,391 3,436 159 224
To South
Hung Yen <—> Thai Binh 45 41 1.3 1.6 299 590 32 64
subtotal 4,381 6,542 402 597
Ha Noi <--> Viet Tri 84 75 25 2.6 1,285 1,794 135 189
Ha Noi <--> Phu Tho 123 15 38 4.0 964 1,345 101 141
To West
Viet Tri <> Phu Tho 39 40 1.4 1.4 25 45 3 S
subtotal 2,274 3,184 239 335
Total 6,655 9,725 641 932

It should be noted that passenger demand of inland waterway was estimated
under the following assumptions:

Travel cost of inland waterway is the same as that of bus. Fare of high-speed
ferry operating between HCMC and Vung Tau is about three times costlier than

bus.

Passengers can get on a passenger ferry without waiting at terminals, ie
waiting tfime of inland waterway is almost the same as that of bus.

In reality, inland waterway fare would be more expensive than that of bus and the
waiting fime at passenger ports would be longer than at bus terminals due to
fewer trips of passenger ferry. A sensitivity analysis reveals that passenger demand
will, if waiting time is 30 minutes longer or if fare is more than VND 5,000, decrease
up to about 30%. Therefore, focus should be given on providing the same service
level as that of bus to ensure as many passengers as possible, eg increasing travel
speed of passenger ferry, minimizing waiting time at passenger port or setting up a
fare at the same level as that of bus. For instance, if passenger ferry operates at a
speed of 40 km/h from 29 km/h, passenger demand of inland waterway is
estimated to increase by around 30%.
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Table 18.3.4 Sensitivity Analysis

Waiting Time Difference(IW-Bus)
0 0.5 1 1.5 2
0 - -29.8 -51.7 -67.2 -78.0
Fare 5000 -27.8 -50.2 -66.2 -77.3 -84.8
Differenc | 10000 -48.7 -65.1 -76.5 -84.3 -89.6
e (IW-Bus)| 15000 -64.1 -75.8 -83.8 -89.3 -92.8
20000 -75.0 -83.3 -88.8 -92.6 -95.2
1000
e S
5 ;gg B \ 15 hr
% 500 —%—2 hr
% 400 \.\\:\\\
S 300 -
2 200 f—HF——— \'\i:
£ 100 —_—
0 ‘ ‘
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Figure 18.3.1 Impact of Fare and Waiting Time on IW Passenger Demand

As for existing IW passenger route between Hai Phong and Quang Ninh, it was, as
shown in Table 18.3.5, estimated to have a potential demand of 0.4 million
passengers in 2010 and 0.6 million passengers in 2020.

Table 18.3.5 Passenger Demand Forecast for Existing IW Route
(Unit: ‘000 passengers)

AGR AGR
Year 1999 2010 2020 (1999-10) | (2010-20)
Hai Phong <--> Quang Ninh 237.25 421.21 603.71 54 3.7

18.3.4 Comparison with relevant study

The VIWA (2000) also estimated passenger demand of inland waterway for some
selected routes from Hanoi tfoward Hung Yen, Thai Binh and Phu Tho, in the master
plan of inland waterway. Demand forecast for existing route of Quang Ninh to Hai
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Phong was also done. The results are summarized in Table 18.3.6. Although there
are some differences between the two studies, these are minor.

Table 18.3.6 Comparison with VIWA'’s study
(Unit: ‘000 passengers/year)

Section JICAV VIWA2/
2010 2020 2010 2020
Hanoi <--> Hung Yen 210 309 190 320
Hanoi <--> Thai Binh 159 224 95 160
Hanoi <--> Phu Tho 101 141 37 60
Hai Phong — Quang Ninh 421 603 500 850

Note) 1/ "“The Study on the Red River Inland Waterway Transport System”, JICA, 2002
2/ “Master Plan of Inland Waterway to the Year 2020”, VIWA&TDSI, 2000
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