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INTRODUCTION

The Transport and Communications Bulletin has been published for about forty years and has hadthe 
format changed a number of times. It started as a news clipping service in the early days of ECAFE

and gradually evolved into the present format as more and more readers were able to keep up to date with
developments from other sources.

With this issue there has been another change and while the cover price has increased, that has
been at the cost of making the publication more interesting and hopefully you will like the colour photographs
illustrating the articles.

Another change is in the attribution of articles. Members of ESCAP as well as other authors will now
be credited for their work. This, it is hoped, will lead to more wide ranging articles on the wide spectrum of
activities being undertaken in the region in transport and communications.

There have also been changes within ESCAP. The new divisional structure of the Commission has
left the new Transport, Communications and Tourism Division relatively unchanged as the second phase
of the Transport and Communications Decade gets under way. Tourism has returned after a five year
absence in another division. A new Division Chief assumed command in early 1994 and there will be
plenty of interesting activities to comment on as the programme for the second part of the Transport and
Communications Decade gathers momentum. Work will be undertaken in developing Asian road and rail
links as well as in urban transport.

In this context the editor would be happy to receive articles from outside the Commission that couldbe 
considered for publication. The editor would also like to hear from readers commenting on articles or

on other subjects. Perhaps later editions could include a letters page.

The objective is to provide readers with information about transport, communications and tourism
developments in the Asian and Pacific region.
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I. DEVELOPMENT OF A PLAN FOR THE REHABILITATION OF
THE RAILWAY IN CAMBODIA

by Peter F. Wickenden

Following the signing of the Paris Peace Accord for Cambodia, the Transport and Communications
Division of ESCAP was asked to assist the United Nations Development Programme Office of Project
Services (UNDP/OPS) and the World Food Programme (WFP) in developing a plan to reopen the disused
rail line from the Thai border near Poipet to Sisophon where the existing rail service from Phnom Penh
terminated. This was to assist in the repatriation of refugees from Thailand and provide an alternative rail
route to support UNTAC operations in Cambodia.

A plan was developed but a major difficulty was the extent to which the right of way had been mined.
This unknown factor caused delay especially when the highway parallel to the railway was discovered to
be very heavily mined indeed. The estimated total cost was about US$ 12 million for the 48 kilometre
stretch excluding mine clearance. Although some donor interest was expressed, there was not unanimous
support for the proposal and in the event time ran out. UNHCR then bused the refugees over the highway
to Sisophon where they were put on the so-called "Sisophon Express" and carried by rail as far as Phnom
Penh. More than 80,000 were thus carried home in the months leading up to the UNTAC supervised
elections in May 1993.

UNDP/OPS subsequently agreed to finance a detailed examination of the rolling stock, track and
bridges to determine what work needed to be done to restore the railway to operating condition following
many years of strife. In light of the earlier work, ESCAP was asked to provide a team leader for a group of
railway experts from the State Railway of Thailand (SRT). The work began in early October 1992 and was
completed in June 1993.

As so little is known about CFC, there follows a description of the existing railway operation, the
work undertaken by the survey team and the recommendations made for refurbishment. It is anticipated
that the fourteen volume report will be used by the donors when consideration is given to refurbishing the
railway and will in addition go some way to replace some vital records destroyed during the conflict.

In addition thousands of photographs were taken to provide a complete record of the current condition
of all railway structures. A small selection accompany this article. These were taken by the author for
UNDP/OPS.

In retrospect it should have been anticipated that following a long period of hostilities coupled with
minimal maintenance and little investment, CFC would be in a very serious condition. Indeed it was
perhaps remarkable that any trains were operated at all. It was quickly realized that far from being able to
carry out measures that would improve the operation, there was an urgent need to institute measures just
to keep the system going. Crisis management indeed. It was not then realized that after the fieldwork was
completed, events would take place to make the situation far worse.

Description of the Railway.

The CFC operates two lines which radiate from Phnom Penh. The first which is 385 kms. long runs
in a north westerly direction through Pursat and Battambang to Sisophon. Originally this line continued to
Poipet where it made an end-on connection with SRT thus providing through service to Bangkok and
through Malaysia to Singapore. The Sisophon -Poi pet section had been built under the Japanese occupation
in the Second World War. Traffic ceased in 1961, although the track remained in site for at least 10 more
years. The last recorded movement occurred in 1973 when Thailand donated steam locomotives and
freight cars. Currently the right of way has been stripped of all track materials and at least the 20
kilometres east of Poi pet are suspected of being mined. As noted above there was a proposal to rebuild
this 48 kilometre stretch of track and this remains the first priority of CFC.

This route, known as the old line, was constructed between 1928 and 1943 for a maximum axle load
of 10 tons with 200 metres minimum radius curves. There are 166 bridges of steel or reinforced concrete
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construction with a total length of 3,754 metres. In addition there are many culverts. There is a branch line
some six kilometres long from the terminus in Phnom Penh to wharves on the Tonie Sap river north of thecapital. 

In addition there are two short spurs serving ballast quarries at km. 26 and 316. The line was
constructed using 12 metre lengths of 30 kg. rail laid on steel sleepers with a spacing of 75 cms. The rails
were fixed by spikes and fishplates. The ruling gradient for CFC is on this line and is 7 per mil. Construction
commenced under French Colonial rule and the original rails were not new. Rails seen in Phnom Penh
indicate that some were manufactured in Germany during the 1880's. As expected with rails over 100
years old, one serious problem encountered was rail fractures especially when regular use was made of
steam locomotives during the early months of 1993. One heavily used length of track at the station throat
suffered from five broken rails in three months. There is no stock of rails for routioe replacement.

The other line branches off the old line at kilometre 9 and runs in a south westerly direction through
Kampot to Cambodia's only deep water port at Kompong Som, (also known as Sihanoukville), a distance
of 263 kilometres. This route which is known as the new line, has 98 bridges with a total length of 3,385
metres most being reinforced concrete. The line was built between 1960 and 1969 for a maximum axle
load of 20 tons using 43 kilo per metre rail laid on wooden sleepers spaced at 70 cms. The first 136 kms.
were constructed with continuous welded rail and fixed with griffon clips while the rest was built using
traditional methods. Only about 1 % of the clips remain. The minimum radius curves are 300 metres.

Rolling Stock.

At the beginning of 1993, CFC operated the following locomotives. There are nine diesel units with
single or twin cabs built by Alsthom in 1967 and 1969. These are fitted with MGO-V12 BZSHR engines.
Two 1,000 h.p. single cab units were built by CKD Prague in 1991 and these are powered by DEV 736 D
12 E engines. There are also two French built shunters the last of five delivered from France in 1956.
These are powered by Poyaud 450 h.p. engines now rated at 330 h.p. Two other Astholm locomotives are
waiting repair after being damaged by mines. There are also 12 steam locomotives. Five are in service,
five are stored serviceable and two are stopped for repair. These locomotives are French built and all are
over 50 years old. Two 1,000 h.p. locomotives are on order from CKD Prague together with two shunters.

There were four Diesel Multiple Unit (DMU) six car sets supplied from ABB Henschel Wagon Union
Gmbh, in 1969. Each set comprised of power car, a first class trailer, three second class trailers and a
driving trailer. Power was supplied by a 850 h.p. Poyaud engine and transmitted through an alternator and
traction motors. There was a concerted effort to destroy these units presumably before the invasion by
Vietnam in 1979. As a result most were burnt. One motor car still exists and one driving trailer was in fact
used by the team. Seven trailer cars were refurbished and were used in the "Sisophon Express" workings.
Five more were being refurbished during the mission.

The balance of the 25 passenger cars in use were made up from ten supplied by Vietnam and
barged to Phnom Penh and a solitary French built car from the 1930's. The Vietnamese cars appeared to
be of Chinese origin. Stored were two additional French built cars from the former Royal Train. The
engineers used one during the mission. All passenger cars were requisitioned by UNHCR so the public
services utilized box cars and other freight vehicles to carry passengers, except when the refugee train
was returning northbound from Phnom Penh.

There are some 250 freight cars in service nearly 40% of which are boxcars. The actual number is
difficult to determine since CFC was experiencing rapid traffic growth and more and more cars were
pressed into service. Only a handful had working brakes and provided a car had wheels and sealed axle
boxes it was judged suitable for traffic. There appeared to be many vehicles standing around minus
sleeves and bearings and these could be stolen from the running fleet when the vehicles stood overnight.

Traffic.

In 1969 CFC operated 30 trains a day made up of 14 freight, 10 mixed, 4 DMU's, and 2 passenger
trains. The maximum weight was 1,200 tons per train. 373,000 tons of freight were carried amounting to
77.5 million ton/kms., 2.4 million passengers travelled 70 million passenger/kms. Train speeds were between
40 and 80 kms. per hour.

In 1993 by contrast, CFC were operating only six trains at a maximum speed of 35 kms. per hour
due to the condition of the track and for security reasons. A seventh train was introduced in April 1993
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operated by steam between Phnom Penh and Pursat on one day and returning the next. Daylight only
operations are in force although some trains arrive well after dark. Formerly each train pushed several flat
cars in front of the locomotive as mine protection and each train contained several armour plated converted
open cars with corrugated iron roofs. The troops used guns which protruded from ports cut in the sides. By
the time of the mission the gun cars were not in use and the flat cars were used by many passengers and
accompanied baggage. The trains still carried the armed guards who would sit on the roof and fire
weapons in the air as a signal to the locomotive crew that a passenger wanted to disembark. During the
mission the flat cars were also removed perhaps to carry UNTAC freight. The railway was used extensively
to move United Nations' supplies to the north west. However immediately before the election, the Kymer
Rouge started to attack the railway again and the flat cars were reintroduced. Significantly these remained
empty after 40 people were killed in an attack near Battambang.

The maximum weight is now restricted to 850 tons. In 1992 CFC carried 113,388 tons amounting to
27.6 million ton/kms., and 1.2 million passengers amounting to 112 million passenger kms. The average
distance travelled per passenger was thus up sharply showing that long distance travel was best made by
rail. The freight traffic carried comprised about 20% rice, 15% oil and fuel, 12% construction material 1 0%
forest products, 10% sea salt, 5% engineering supplies and 18% miscellaneous imports.

Table 1
Traffic carried by CFC between 1981 and 1992 is shown in Table 1 below.

...Freight Traffic Passenger Traffic

Year 1,000 tons 1,000 1,000 1,000
tlkms. passengers p/kms.

1981 84 19,080 1,147 174,047
1982 103 20,264 405 44,115
1983 109 22,162 403 31,324
1984 129 27,758 631 55,184
1985 149 32,164 710 62,562
1986 135 27,405 964 71,801
1987 150 30,495 905 61,281
1988 190 42,704 1,087 79,082
1989 140 27,634 828 61,791
1990 115 24,057 463 33,360
1991 64 12,369 616 42,085
1992 N/A N/A 1,190 112,186

The railway was formerly controlled by morse telegraph and then by radio using equipment from the
former Union of Soviet Socialist Republics. Neither system is now in use. The lack of any signalling is
overcome by ensuring that there are no conflicting movements and trains travelling in the same direction
are operated on a time interval system. There is a four day cycle of the train diagram and the Battambang
-Poipet service is operated as a shuttle due to the poor condition of the track and bridges.

Once traffic increases to the extent that conflicting movements are required, then a signalling system
will be essential. This is likely to occur as soon as the situation becomes normal. The system supplied will
obviously depend on the source of funding, but will have to be flexible enough to cater for traffic growth. A
system incorporating the characteristics of the Radio Electronic Tokenless Block system would seem to be

appropriate.

The rolling stock is in a very poor condition, and only a few cars would be in use on any normal
railway. Very few cars have brakes and these are usually coupled next to the locomotive. However, the
locomotives are over-loaded and suffer from serious brake and wheel wear. Part of this is also due to the
condition of the track. Excessive wheel wear will only be cured when the track has been repaired and the
number of cars with working brakes has been increased. There was a shortage of coke and pig iron and so
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the 

railway foundry was out of use. Although UNDP/OPS considered the purchase of brake shoes fromoverseas, 
it was eventually decided to provide a year's supply of coke and pig iron so the railway could

make its own. Many different sizes are in use and the CKD locomotives interestingly have eight shoes perwheel.

Surveys of Rolling Stock, Track and Bridges.

CFC received assistance from UNDP/OPS in an attempt to quantity the problems and to establishpriorities. 
Using senior engineers from SAT released from their normal duties at no cost to the UnitedNations, 

rolling stock, track and bridges have all been subjected to detailed examination. French experts
were in Cambodia at the same time and it was agreed that any work on the refurbishment of the locomotives
would be carried out by them. A programme to refurbish freight cars was proposed but few parts were
available locally. UNDP/OPS requested international quotations for repairing some 70 cars but the security
system deteriorated badly immediately prior to and after the elections, with the result that funding for the
programme was not obtained. Assistance has so far been limited to the foundry materials listed above and
steel sheets to reline the bottom of about 6 oil tank cars that had rusted through after standing for 10 years
in the salt air at the oil refinery at Kompong Som.

UNDP/OPS shipped in two motorized trolleys purchased new from SRT and used them extensively
to travel on all lines and inspect the track, bridges and culverts. At the insistence of the CFC and UNTAC
these trolleys travelled under armed escort provided by the Ghana Regiment. When survey work was
undertaken the trolleys followed behind a service train which was strengthened by a passenger car for the
support crew and a box car to carry the trolleys. The train made unscheduled stops to either pick up or set
down the trolleys as required. When the survey was completed these trolleys were donated to CFC.

There is thus an up to date and extensive record of the current state of CFC. About 400 rolls of film
were taken to record the current situation.

These surveys have yielded a wealth of information and a detailed record. It is obvious that massive
international assistance will be required before CFC can fulfil its vital roll in assisting the development of
Cambodia and one day forming a link to the Trans Asian Railway.

There cannot be any remedial track and bridge repair in areas known to be mined until the mines
have been cleared. The severest damage to a bridge was found to be at km. 24 on the new line. This had
been caused by flood damage and UNTAC, as users of the line for fuel deliveries, agreed to pay the
estimated US$ 40,000 repair cost. The bridge was repaired under OPS supervision. Apart from replacing
rails broken due to age or mine damaged no other work has commenced. OPS were able to repurchase a
small supply of rails and steel sleepers recovered from the Poipet- Sisophon right of way, by offering to
pay recovery and transport costs. The supply of spare rail is almost exhausted and enquiries have been
made in Malaysia and Thailand for emergency replacements.

There are mines on 148 kms. of the old line, 90 kms. of the new line and on at least part of the
missing link to Thailand. Permanent way staff instructed the mission members when they could alight from
the trolleys and when not to. Many bridges could not be examined from underneath because of the danger
from mines.

Track 

Repair proposals.

Plans for track repair were divided into four phases. The first was the pre-operational phase, which
in addition to the mine clearing for which no cost was estimated, included two mobile crushers and a
crusher screen to reactivate the ballast quarries. Ballast is currently produced by hand. Repairing thetamper 

and six track works cars, the provision of track equipment and the repair or acquisition of up to 40
ballast cars was also included. This phase will cost about US$ 2 million.

The second phase was the emergency repair work to keep the railway in operation and will last
about a year. This work included the replacement of unsafe track on both lines and includes the replacement
of 42 kms. on the old line where rail lengths are reduced to two metres and where, as a result, it is not
possible to use fishplates. Of course this is extremely dangerous as was proved the week before the
elections when the Khymer Rouge simply removed fishplates on a stretch 'of track on both lines allowing
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the locomotives to spread the track and derail the trains. On this occasion there was no follow up attack on
the passengers but it resulted in the railway being closed until after the elections.

It also includes training in track repair for CFC staff, reprofiling the embankments and cuttings with
tractors and backhoes provided, the laying of fill and ballast on both lines and the re-erection of the
kilometre posts. This will cost about US$ 6.5 million.

The third phase is the longer term rehabilitation expected to last for some 18 months. This would
involve the complete rehabilitation of the track, the strengthening of bridge tracks, stabilization of weak
formations, strengthening turnouts, rehabilitation of buildings, and the provision of. welding equipment and
track welding. This work would cost about US$ 18 million.

The final phase would involve the installation of a signalling system and the collection and preparation
of technical railway documents, guide lines, maintenance standards and manuals. It should be explained
that few documents remain in the hands of CFC and these were saved when the bulk of documentation
was destroyed during the years of strife. One immediate practical thing that was done by the mission was
to redraw the track profiles for the CFC showing the position of all structures, gradient profiles,curves,
grade crossings and bridges. This was drawn using the system adopted by SRT and was translated into
Kymer for use by CFC staff. The final phase was not costed.

Bridge Repair Proposals.

Plans for bridge repairs also require mine clearance, and the programme is then divided into threephases. 
First priority bridges require immediate action. The work includes 38 bridges on the old line and 11

on the new line at an estimated cost of US$ 3 million. In addition there are 13 pipe culverts on the old line
that require about US$1 00,000 for repair.

The second phase includes repairs that need to be carried out within two years. This includes a
further 38 bridges on the old line and 5 on the new at a total estimated cost of US$ 1.1 million. In addition
9 drainage pipes need attention costing about US$ 450,000.

The third phase covering a three to five year period involves repairs to 70 bridges on the old line and
75 on the new at an estimated cost of US$1 million.

Therefore on the old line only 20 out of 166 bridges require no attention about 12%. On the new line
only 7 out of 98 require no attention, about 7%.

The costs so far indicated are thus about US$ 32 million. This figure does not include replacement of
rolling stock and locomotives, nor rails and fittings. It is obvious that a heavy investment bill needs to be
faced to restore safe operating railway conditions.

Since the Election in May 1993.

After the mission returned to Thailand, there were many more attacks on the railway which resulted
in further damage to locomotives, rolling stock, tracks and bridges. A number of these attacks resulted in
fatalities to both railway staff and passengers. In July 1993 alone, there were 16 such attacks and several
more in August. The CFC Director, Mr. rich Kimsreang, warned in the middle of August that the railway
would be forced to close if the attacks continued. To date the railway is still in operation and the struggle to
keep it going continues.

All funher assistance will be held in abeyance until hostilities cease and donors have some assurance
that any reconstruction will not be subsequently destroyed. The documents have been distributed to
potential bilateral and multilateral donors as well as to the CFC itself. It is anticipated that a donors
meeting will be called to suppon the reconstruction of CFC.
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Inspection:

Trolleys shipped by road from
the Thai border to Battambang
and on by rail being unloaded
at Phnom Penh.

Test trip to the flood damaged
bridge at km 24.

Typical passenger train. Note
crowded flat car ahead of the
locomotive. Risk of mines is
considered small by

passengers
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Freight being unloaded. Note
cargo carried on roof of boxcar.

UNTAC Icontainers.

traffic

ISO 20'

Two armour plated locomotives
waiting for their next duties.
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Typical condition of freight car
with no brake gear.

War damaged cars at Phnom
Penh Station. The weeds
provide free grazing.

Inspection trolley waiting to
leave behind steam hauled
train for Pursat.
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Replacing a broken rail outside
Phnom Penh Station.

Oil 

tank car cut open for relining with new steel plate.
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Exposed piles on flood
damaged bridge at km24.

Nearby embankment
was washed out and
temporary bridges built.
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II. INLAND WATERWAYS IN THE ESCAP REGION
(A Comparison with Europe)

by A. Rebello

This article provides an overview of inland water transport (IWT) development and an outline of
ESCAP's future work in the area. It focuses on the intrinsic value of Inland Water Transport (IWT) and it's
potential in the ESCAP region cataloging developments in the riverine countries. It goes on to provide a
comparison with IWT development in Europe and the Rhine basin in particular. Problems and issues to be
addressed to boost development of IWT in the ESCAP region have been juxtaposed with solutions successfully
employed on the Rhine system. This comparison includes elements of the analysis which were employed
in formulating ESCAP's programme of future work under Phase II of Transport and Communications
Decade to address some of the barriers to development of IWT.

Inland Waterway Transport (IWT) is a traditional means of communication, and plays an essential
role in economic development and the welfare of people living in isolated communities and remote rural
areas. These communities would otherwise be inaccessible or too costly to service by other means. In
many developing and least developed countries particularly where large quantities of raw materials, often
agricultural products, need to be carried between production points and centres of population, IWT plays
an important role. For countries that cannot afford high foreign exchange payments, the fact that IWT is
fuel efficient 1 compared to other modes of transport and has the least negative environmental impact

provide further reasons why IWT should have a high profile within the transport and communications
sector.

Yet, the level of development of IWT differs throughout the ESCAP region. In Bangladesh, Cambodia,
Lao People's Democratic Republic, Myanmar and Viet Nam, it shares between 20 to 35 per cent of the
transport task, while in China, India, Indonesia, Malaysia and Thailand it represents only 3 to 10 per cent
of the total tonne kilometres in the transport sector.

Even in countries which use IWT extensively, problems in the sector exist due to the general lack of
finances and the low priority governments give to investment in this mode compared to others. This has
resulted in low levels of maintenance of the rivers and ports and use of obsolete and inefficient vessels
and equipment. In spite of such drawbacks in Viet Nam for example the system carries an impressive
amount of freight which is estimated at 17 million tonnes, representing about 35 per cent of the total traffic
volume.

Inland waterway transport is not constrained to the movement of bulk and bulky materials. In fact
from a commercial perspective, the inland waterways of Europe and especially the Rhine have proved
themselves as an able competitor not only for traditional commodities such as grain, ore, coal etc., but also
for general cargoes in containers and Roll-on Roll-off. The capture of high value cargo by IWT in Europe
has been at the expense of both road and rail. In the changed scenario, transportation of containers by
waterways is now firmly established. Tentative figures, shown in the following graph, portray a prospective
figure of 430,000 TEU in 1990 and this is estimated to reach well over 600,000 TEU in 2000. Throughout
the Rhine system at least 14 inland container shipping lines are already serving 35 terminals.

By comparison, the container traffic by inland waterways in the ESCAP region with the exception of
China, is in a nascent stage. This can be seen from the following country profiles:

Bangladesh -though at present no container traffic is handled by IWT, a feasibility study was
carried out for the construction of an inland container depot at Dhaka for handling containers moved by
IWT directly from the maritime ports of Chittagong and Mongla, as river transport is considered the most
economic and reliable under the prevailing conditions. It is forecast that IWT will be able to handle in the
short term (by 1995) about 70,000 TEUs annually and in the long term (by 2005) about 150,000 TEUs.

1. One Horse Power (HP) or 0.736 kilowatts (kw) moves 150 kgs. on road, 500 kgs on rail and 4000 kgs. on water.
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Year

Sources: 1.2. Review of Development in Shipping, Port and Inland Waterway in ESCAP Region, 1986.

UNCTAD Review of Maritime Transport 1991

China -River transport of containers in China is growing rapidly. According to the available statistics,
the volume of traffic handled by inland water transport in recent years is as follows:

1988 81,000 TEUs
1989 143,000 TEUs
1990 220,000 TEUs
1991 (anticipated) 300,000 TEUs

India -Regular scheduled services transporting containers by towed barges each with the capacity
of 66 TEUs has been established between Calcutta and Haldia. It is estimated that the number of containers
moved by this service increased from 2,000 TEU's in 1989-1990 to 3,000 TEUs in 1991-1992.

Thailand -Despite some difficulties, container traffic by IWT in Thailand has increased in recent
years. According to the statistics, such traffic has risen from 1,440 TEUs in 1989 to 6,300 TEUs in 1991.
These containers have been transported primarily on the Chao Phraya River.

As is evident from the above facts, IWT traffic in a few countries of the ESCAP region apparently
compares favourably in numerical terms with the six Rhine basin countries and the Netherlands where IWT
carries 18.5 per cent and 23.9 per cent respectively of the total freight. (See table I). However, the carriage
of goods in containers in the ESCAP region when compared to the movement on the River Rhine, is still a
minor operation and there is significant scope for development.

An obvious conclusion is that given the combined size of the river basins in the ESCAP region, and
that the majority of the population live in these basins, one would expect inland water transport to be more
fully developed. However, this is not the case. In fact, in the last two decades the region, moving along the
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Table I -Selected details of IWT in Europe and ESCAP

Country Navigable A verage Passenger
River Cargo Ton./ Trip Container Traffic
Length Ton. Kms. length Traffic (milns)
(kms.) (mil) (bilns.) (kms.) (TEUs)

Europe
(Rhine) 17,165 292 61.9 212 430,000 N.A.

Netherlands 5,046 202 35.0 173 350,000 * N.A.
,

Bangladesh 8,433 7.5 2.87 ,383 Nil 76

China 109,000 350. 95.0 271 300,000 200

India 5,200 15 1.2 80 3,000 200 *

'r'Thailand 5,950 16 2.8 * 175 6,300 106

Viet Nam 5,300 17 2.5 '147 -64
c

.Estimated figures

Source: ESCAPITACD

path of industrialization, has generally sought rapid rather than more efficient modes of transport. This has
boosted investment in railways and roads which are faster and more visible than IWT. In particular road
transport with the door-to-door service advantage has increased its acceptability even though its impact on
the environment is much greater. In these circumstances IWT received a low priority for development.

In addition, the large extraction of water to meet the ever-increasing needs of irrigation and other
water uses, the deforestation of river basins leading to erosion and siltation, and the lack of sustained
effort to maintain and improve waterways, has gradually reduced navigability, These factors together with
the lack of a coordinated and integrated approach to the development of IWT with other modes of transport
contributed to the gradual decline in priority.

By contrast, in Europe, even after long development of competing modes, IWT remains a major
player in the transport scene. Presently IWT is receiving increased political and policy attention due to
such considerations as reduced congestion on road/rail networks and the reduced environmental impact of
using natural thoroughfares. Furthermore, moving oil products and chemicals through inland waterways is
preferred for safety reasons.

IWT in Europe is not limited to existing long-amortised waterways, new routes are constantly being
examined for development. The Rhine-Main-Danube canal is one example, and in 1988 the first stretches
of the Saar River were opened for shipping. Both have proven very popular commercially and further
extension of the navigability of this system is anticipated. Despite well established alternatives, IWT in
Europe continues to flourish. This is not surprising in the light of the findings of a recent study for the
Rhine-Main-Danube which concluded that the tonne-kilometre costs of rail and road transport were three
and six times more than IWT respectively2.

2. In Europe on research it has been found that for the transport of goods per kilometre the energy consumption is:-

for inland navigation 10 kwh/100 tkm.
for rail transport 15 kwh/100 tkm.
for road goods transport 29 kwh/100 tkm.
for air transport 360 kwh/100 tkm.
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Rhine system3 ESCAP region4

From the inception, water management and regulation IWT usually falls within ministries other than those

of shipping have always been the responsibility of dealing with water resources. This causes coordination

the same body. problems among various organizations and ministries

dealing with hydroelectric power, irrigation, flood

control and other water users. As a result IWT is

often under-represented or even ignored in master

planning.

There is an important linkage between IWT and Coordination is weak or does not exist in water

maritime transport. A good and efficient estuarine resource management/development and/or integrated

port as an interface between the two transport modes IWT development.

has greatly stimulated the growth of both transport

modes and, thus, contributed to the well-being of

the entire region.

The interests of shipping and flood control run virtually Integration of various disciplines is needed for river

parallel. basin development.

The principle of free passage along the Rhine has ESCAP countries, working together to solve their

been respected by the riparian States since the time individual and common problems in the context of

of Napoleon (1815). technical cooperation among developing countries

and in the spirit of collective self-reliance could

significantly improve their standard of living with fewer

resources than otherwise required.

Even today, the development of various major Socio-economic aspects of IWT are critical to countries

industrial areas in the Rhine basin very much depend throughout the region, but they are often not examined.

on the Rhine and the North Sea ports of Amsterdam Therefore, the true benefits and optimal investment

and Rotterdam. There is no doubt that traffic along strategies for IWT are rarely stated.

the Rhine has generated economic growth in many

areas along the river's banks and the whole catchment

area.

The digging of canals in the delta region has created IWT transport capacity is currently limited throughout

a highly flexible network of waterways, suitable for the region. Failure to maintain navigable depths,

multiple use, whilst at the same time interlinking the sustain maintenance dredging, limited vessel design

basins of the Rhine, Meuse and the Scheidt rivers. capacity and inadequate terminals -all serve to

limit transport capacity. While some dredging capacity

exists, it is not being optimally employed. The dredging

which does exist should be better linked to IWT.

The specific hydraulic and sedimentation conditions

of the region need to be assessed against the
i available world-wide dredging technologies chosen.

Terminals for IWT are non-existent in some countries,

and of small-scale or low technology in others

3. Extracts from Permanent International Association of Navigation (PIANC) -Permanent Committee for Developing
Countries (PCDC) -Guide to Inland Water Transport, PCDC -2nd Seminar, Surabaya, Indonesia -1992.

4. Summary of the Recommendations and Conclusions contained in the ESCAP Report of the study on the viability and
cost-effectiveness of establishing a regional inland water transport centre in Bangladesh, and of the alternatives of
strengthening the secretariat or using a network approach, October 1990. (Restricted)
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Rhine system ESCAP region

The government has continuously improved the
navigability of the rivers, while the vessels and the
terminals have developed; owned and operated by
private sector.

IWT is important, in varying degrees, ihroughout the
region. A national policy of modernization to allow it
to fully utilize the great potential productivity of its
waterways system should be given highest priority
in the national agenda. Rivers and waterways deserve
careful examination for opportunities to improve
economic productivity, to increase access to markets
and to remove impediments which reduce the
economic efficiency and regional development.

Right from the start, river engineering knowledge
has been accumulated by research departments and
institutes. Mathematical models have been developed
for single as well as for multiple inter-related water

systems.

Many countries in the region are strong in engineering
but lack the capacity to undertake major IWT project
design as well as construction and management.

Developments in information technology and
electronics have allowed complex monitoring systems
to be devised, which are needed for integral
management of all facets of the waterways, not least
of which is shipping.

Monitoring, storage, analysis and evaluation of data
needed for all aspects of IWT developments are
insufficient to aid in the resolution of critical
transportation issues.

Waterway regulations and transport legislation have
been continuously updated to reflect new development,
both on national and international levels.

There is a general lack of exchange of inland water
transport skills and experience in the region. Each
country tends to undertake its own studies.

To keep this issue in perspective it is interesting to note that the development of a safe and reliable
IWT system in the Netherlands took more than 100 years. The improvement of the navigability of the main
rivers is continuing today.

Some selected points which have led to the successful development of the Rhine and which are
relevant to the situation in the ESCAP region are compared below with the findings of ESCAP's IWT
Programme Missions in 1985 and 1989.

Over the past several years ESCAP has been assisting member countries in addressing some of
these issues. As a follow-up of the findings of ESCAP programming missions and during the United
Nations Development Programme (UNDP) funded project-RAS/86/148: Development of Inland Water Transport,
which was part of the Transport and Communications Decade, Phase I, the following development problems
were targeted:

(a)

lack of training for IWT personnel/trainers in inland water transport in the fields of dredging,vessels
operations and maintenance, types of ports, terminals and handling equipment, river training
works and aids to navigation; and need for training managers in port management and vessel
operation and maintenance.

(b) Common problems of the major inland water system namely:

(i) Determination of Standard High and Low water levels;

(ii) Design of navigation canals;

(iii) Improvement in design and construction of country boats;

(iv) Design of a river coaster;

(v) Conversion of existing dumb barges from pull towing to push towing.
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(c) Specific urgent needs of the participating countries relating to IWT through ad hoc advisory services.

This methodology was intended to address the immediate problems by training IWT personnel,
trainers and managers. In particular, the human resource development needs were met by:

(i) the production of a set of audio-visual programmes on various aspects of IWT for training and
demonstration purposes;

(ii) the development of a training the trainers programme;

(iii) financial and economic models for investment appraisal for IWT projects together with user manuals
were also developed in order to provide top-level managers and policy makers with a decision

making tool;

(iv) through seminars, workshops and on-the- job training-cum-regional study tours for mid and high
level managers to upgrade their skills and knowledge in their respective fields of IWT.

For the future, and under Phase II of the Transport and Communications Decade (1992-1996) with
UNDP funding, the following activities have been designed to upgrade IWT. The aim will be to provide
management of the transport and communications sector with the skills and tools needed to support
organizational and institutional reforms, to minimize non-physical barriers,and create the opportunity for
coordinated planning/operations of IWT. A review of the existing reporting systems for the management of
infrastructure (waterway and ports), and for management of inland waterway transport operations (vessels
and ports) will be undertaken in 1994. Thereafter it is intended to design on improved reporting system
(management information system) for inland water infrastructure management and transport operations
which will include details of water management.

It is also intended to survey training priorities for senior and middle-level personnel of inland waterway
authorities and inland water transport organizations, in areas of operational and commercial management,
pricing and marketing. This will be based on the comparison of practises in Asia and European Countries,
and carried out in collaboration with a major regional inland waterway institute and sector specialists from
regional countries. This stage will be followed by the formulation/refinement of the training of trainers
programmes, and design or adaptation of software for computer-aided training if appropriate. This programme
will be evaluated and implemented in riverine member countries.

Under the same project, an activity concerning commercialization and methods of involving private
sector participation in ports, port activities and inland waterways has been included, with the objective of
assisting the design and implementation of organizational reform, improving sector management and
adaptation of commercialization initiatives for transport and communications entities. As a prelude to the
above project activities a preliminary desk study report has been prepared to catalogue existing experience
of commercialization and privatization. Later a conceptual framework and set of models will be developed
for commercialization of non-private ports, specifically with reference to licensing and franchising arrangements
(including berth leasing, BOT, and variants of management contracts), and applying cost-benefit criteria in
selecting among alternatives. These models will assist governments/agencies in the selection of appropriate
commercialization approaches for their particular situations.

These project activities are based on actual needs and interests of riverine countries and are
important elements of the Regional Action Plan for the Transport and Communications Decade, Phase II
(1992-1996). The implementation of the programme will boost the efficiency, assist economic reform and
move the regions IWT sector closer to achieving it's true potential.
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III. COUNTRY BOATS IN THE ESCAP REGION -TRANSPORT
FOR RURAL ECONOMIES

This article records the salient features of a study on potential improvements to country boats in the
member countries of the Economic and Social Commission for Asia and the Pacific (ESCAP). It is aimed at
increasing the awareness and knowledge of this informal sector which plays an important role in transport
and trade of rural isolated and backward riverine areas. The need for institutional support to the sector
becomes more pressing now, when the global focus is on programmes and funding for improvement of
rural economics and poverty alleviation. It is hoped that policy makers and institutional managers may,
after reading this synopsis be prompted to offer their views for ESCAP's guidance and for consideration
while formulating their national transport or rural development plans.

A study on the improvement in Design and Construction of Country Boats was undertaken by
ESCAP/UNDP under the Project: Development of inland water transport (IWT). Seven riverine countries,
namely, Bangladesh, China, India, Lao People's Democratic Republic, Myanmar, Thailand and Viet Nam,
were selected for this study as country boats play an important role in inland water transport and the rural
economy. The finding of the study are summarized below.

Country boats play an important role in the economy and transport sector of many riverine countries.
They are an integral part of rural economies and serve and sustain vast populations, generally the rural
poor. These craft are highly responsive to local needs and markets and provide a service which is flexible
and adaptable. In comparison with competing modes of transport, country boats consume less energy and
are efficient users of capital and local resources. Please see table I. They have low overhead requirements
and are significant sources of rural employment. As a result, small development inputs can bring large
benefits to the rural people and local economy thus contributing towards poverty alleviation.

Despite these advantages, there are few official statistics to quantify or describe country boat
operations. Their contribution to society therefore tends to be under-recorded and hence under-valued.

This has been confirmed by officials during meetings and by various missions. It was reiterated by
the ESCAP's Programming Mission of 1985 and based on those findings a project was included in the
programme for the first half of the Transport and Communications Decade (1985-1994). This focused on
studying the present status, problems and emerging needs and ways to improve the construction and
design of country boats, by applying indigenous technology. Thus with minimum inputs this would give
maximum benefits in increasing overall operational efficiency.

The details of country boat operations vary from country to country as can be seen in figure
However, there are significant common features:

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

wood is a very common construction material;
agricultural diesels are a common means of power;
commodities are the main cargoes;
Viet Nam and China have very uniform ranges of boat types and power units;
informal, bankside facilities are most commonly used;
most boats are owner-operated;
most operations charge rates for carrying freight;
water depth is a common operational problem.

The strengths and weaknesses of country boats in the region are:

(a) Strengths:

(i)
(ii)
(iii)
(iv)

they respond directly to market forces;
they offer a flexible and responsive service for short haul cargoes;
they operate profitably whilst placing minimal demands on national infrastructure and resources;
they are technically innovative and resourceful;
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(v) they operate with extremely low overhead costs;
(vi) they generally undercut Government IWT on the basis of price and responsiveness to demand;
(vii) they achieve high levels of utilization;
(viii) they provide employment for people with traditional skills;
(ix) they are an integral part of the rural economy; and
(x) they primarily serve the needs of rural people and the rural economy and contributes towards

alleviation of poverty.

(b) Weaknesses:

(i) they are difficult to regulate and control;
(ii) they have limited unit capacity;
(iii) they operate from inferior or inefficient facilities;
(iv) maintenance and repair is often inadequate;
(v) some designs have low margins of safety;
(vi) they are built and operated without documentation, formal design; or drawings; and
(vii) mechanization can result in increases in pollution from exhaust gases and fuel spillages.

With the strengths far out-weighing the weaknesses, the development of country boats should be
viewed as an integral part of rural development rather than in the narrower context of improvements to
inland water transport.

Bangladesh is best known for its country boats and has the largest number of them (about 700,000).
The extensive country boat sector in China is well organized and fully integrated into general IWT activity.
India has the most limited activity of the countries studied. Lao People's Democratic Republic has a small-
scale but very concentrated country boat sector which is active in boat building. Myanmar has a large and
active country boat fleet. Thailand is the most sophisticated and particularly the social organization of the
boatmen may provide valuable examples for other countries. There is evidence of a revival of country boat
activity as the roads around Bangkok become chronically jammed with traffic. In the Red River area of Viet
Nam the country boat activities are relatively limited compared to the Mekong delta in the south.

Whilst wood is the dominant construction material, the requirements for country boats are only a
very small fraction of national timber production. The major problem faced by the sector is high wood
prices rather than availability. However, steel is becoming more widespread and ferro-cement, as an
alternative construction material, is well established in China and Viet Nam. The latter also has a well
developed technology for bamboo/tar boat building.

Mechanization is crucial to the future of country boats. It increases speed, safety and reliability of
service when compared to manual propulsion. Improvements to sail systems can only provide a modest
performance gain compared to manual propulsion yet can cost as much as an engine. Agricultural diesel
engines are becoming the dominant type of engine and transmissions systems vary from long-tail drives to
double reduction inboards motors.

The sector has been neglected due to low visibility and lack of statistics and sophistication and
needs enhanced official support. Efforts should be made to raise the profile and increase regional awareness
of the contribution country boats can make to improving rural economies. In the long term there is potential
for moving towards standard systems of regulation and registration, but the first priority is to put the
understanding of the sector on a common footing throughout the region.

Technically, there are similarities in the long-tail drive systems in the region. The combination of the
agricultural diesel with a long-tail drive has the potential for becoming a regional standard. Similarly, the
increasing use of slender sharpie hulls, which make efficient use of poor quality wood and respond well to
mechanization, is a regional trend which can be supported and improved.

Whilst there would appear to be considerable scope for technical improvements to the country boats
of the region, experience in Bangladesh has shown that country boat development projects must focus on
informal organizations. The very strength of the sector lies in its diversity and low overheads and this must
be retained. The success of the Country Boat Project in Bangladesh relies on direct input from boatmen
and this should be an example which is followed in other projects with similar aims.
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The direct outputs of sharing experience in the region would be increased overall efficiency of the

sector leading to better returns through enhanced operations. This in turn, would lead to greater employment

and income generation potential for the local populace which would improve standards of living and assist

in alleviating poverty. Importantly such an initiative also lay the foundation for longer term and more

extensive support to the country boat sector which obviously has a vital role to play in rural development in

the region.

Table 1. Financial modal comparison of trucks and country boats information

from CBPP. database

Country Bangladesh
Truck capacity 7 tons
Boat capacity (kosha) 300 maund

Assupmtions Truck Boat

Capacity (tons) 7 11
Investment (taka) 700,000 60,000
Fuel miles per gallon 8.6 11.50
Crew 3 2 Data from CBPP database
Average monthly wage 2,000 1,500
Rate Tk/m 4.6 4 Transport mode Truck Boat
Fuel as% 22.96 12.45 data source interviews trials

Speed mph, kts 1'5 5.5

Financial model Truck Boat Fuel mpg, 1/hr 8.6 2.5

Ut!l~zat!on ~n hrs./day 6 4 1/tm 0.075 0.04
Utilization In hrs./year 2,190 1,460 cost/1 14 14
Capacity factor 0.6 0.6 fuel Tk/tm 1.06 0.50
Speed mph 15 6 as % rate 22.95 12.45
Miles per year 32,850 9,247
Ton miles/year 137,970 38,836

Ton miles per Tk 0.20 0.65

Revenue/yr 634,662 155,344
Fuel costs 242,784 51,100
Crew costs 72,000 36,000
Operating profit 319,878 68,244
Interest rate 12 12
Interest @ 12% 84,000 7,200

Interest cover 3.8 9.5 .

.CBPP = Country Boat Pilot Project

?:c,:
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Figure I. Impressions of country boat operations
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BANGLADESH. A country boat with sails in loaded conditions
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CHINA. The ferrocement barges use very simple landing facilities

They carry mainly commodities and building materials (bricks in this case) .
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MY AN MAR. Sail and human power is used by some country boats

Wood is the most common material, and the building skills are well develqped
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LAO PEOPLE'S DEMOCRATIC REPUBLIC. Country boats -long, slender
boats for the fast flowing river

Country boats and formal IWT share landing facilities
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THAILAND. Barges are also operated independently and run very heavily
loaded

Propulsion is by longtail drive even on large, slow moving barges
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VIET NAM. In the Red River area most of the boats are ferrocement barges

Steel boats also exist -in this case one being used for the sand trade
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