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I.

ARTICLES

SMALL-SCALE TRANSPORT IN BANDUNG,
INDONESIA.

well-organized public transport system along Western
lines with fixed bus stops, a maximum number of seats,
tickets, etc. However, anyone who takes the trouble
of observing the oplet system more closely will soon
discover that the apparently negative aspects are out-
weighed by the services offered to the passengers thanks
to the flexibility of the system. The profitable economic
effects of the oplet transport system are especially evi-
dent in the countryside. Passengers do not have to wait
long and they are dropped almost in front of their
houses. The earnings of the oplet owners and the drivers
are quite reasonable compared with other economic ac-
tivities. Apart from the driver and his assistant, the
oplet also provides employment to a lot of other people.
Gas and oil salesmen, repair and body shops and pas-
senger eating houses all share in the earnings.

The oplet transport system:
chaotic and dispensable

The city of Bandung has about 1,500 small
transport companies, which playa major role
in urban transport. The fleet of vehicles of
each of these companies comprises, on the
average, 2 or 3 vans or mini-buses, usually
very old. The transport is unregulated, though
effective. Every day more than 500,000 pas-
sengers make use of it. About 30,000 people
are dependent on it for their livelihood. The
so-called "oplet system" is among the small-
scale activities which constitute a large part
of the economy of developing countries.

Research
A foreigner confronted for the first time with the

phenomenon of the oplet might react in two different
ways: the first reaction is that he would be frightened.
A foreigner would think that this should not be allowed
and that this form of transport was very inefficient: the
passengers risk their lives by using it; the chauffeurs
drive like madmen and traffic rules are unknown to
them.

Recently Dr. Lapre of the Dutch Polytechnic and
Dr. Moeliono of the Bandung Institute of Technology
carried out exploratory research on oplet transport in
Bandung. The author also participated in this research
project. Because of limited time and manpower, the
research was mainly descriptive. Some of the results
of this study are presented in this article.

The general reaction is fascination and, after a
longer period of observation of this system, the
foreigner discovers many interesting aspects 'of this form
of transport which seem contradictory to his first im-
pressions. After the initial trip in the oplet, the first
reaction seems to be the most logical one. Outward-
ly, the oplet system has all the features associated with
the "Wild West". There are no fixed times and
frequencies of departure. The passengers are not given
a ticket. Sometimes it is necessary to bargain on the
price. Passengers may get in and out wherever they
wish. Sometimes the driver deviates from the route,
at the request of one of the passengers. The cars are
constantly overloaded. The term "full" seems to be
very elastic. Some cars are already more than 30 years
old; they often break down along the route during a
trip and have to be repaired on the spot.

According to official figures presented by the local
government of Bandung, there are about 4,000 oplets
in this city. According to some, the term oplet is
derived from the Opel, which was very popular in In-
donesia before the Second World War. Others main-
tain it is derived from the Dutch term opgelet which,
translated literally, means: "watch it".

The cars

The oplets were introduced during the 1920s and
1930s. For many years, thousands of Opel, Fiat, Chev-
rolet and Ford vans were shipped from Europe and
the United States to the so-called East. There they
were rebuilt into mini-buses (figure 1). During the last
15 years, the European and American vans have been
gradually replaced by Japanese brands. Honda, Suzuki,
Mitsubishi and Toyota have now become increasingly
dominant in the streets of Bandung (figure 2). Out-
wardly the mini-buses differ greatly. The older, West-
ern buses look quite sturdy. They are big and carry
more passengers and freight than their Japanese coun-
terparts. The latter, however, by their smaller size
have the advantage of easier movement in the busy

Summing up the situation, this may lead one to
the conclusion that this form of inadequate transport
should be discontinued and replaced by a modern and

.By H. Rolloos (Institute of Technology, Randung, Indonesia) Inter-
mediair, vol. 14, No.4, January 1978. Adaptation of translation by Leo
van Grunsen.
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Figure 1. An example of an "oplet Europe"

.I

Figure 2. "Oplet Japan" and the tax table at a combined oplet and bus station
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traffic of Bandung. This is why the older oplets gra- 4,000 for a population of 1.35 million. In a period of
dually disappeared from the city centre. They are 13 years, the number of oplets increased by more than
now mainly used for transport between the outskirts 600 per cent. Lapre and Moeliono call this a typical
of Bandung and the surrounding desas. They are bet- example of organic growth.
ter suited for bad and steep roads.

Apart from moving people, oplets also transport The functioning of die system
goods and animals such as chickens and goats, in addi- H d th I t t f tr rt f t. ?...ow oes e ope sys em 0 anspo unc Ion.

tl0n to construction materIals, vegetables, etc. The If .d .
t t t te th fi 1..we consl er 1 as a ranspor sys m, en ve e e-

urban markets are m large measure supplied by the t be d. ti.. h d .thi .t...men s can IS ngws e WI n 1 :
oplets and m Bandung this usually takes place durIng
the night. 1. Owners

Growth 2. Drivers and assistants

Th 1 h . 11 .3. Government
e op et transport system as grown especla y

during the last 20 years. This growth seems to parallel 4. Service industries, including petrol stations and
the general economic progress which has taken place repair workshops
in Java. According to official figures, there were only
630 oplets in Bandung in 1962. At that time the city 5. Passengers
consisted of 979,000 inhabitants. In 1970 there were
1,370 oplets serving a population of 1.2 million. Five The following scheme shows the interrelation be-
years later the number of oplets had almost tripled to tween the different components:

government

/c=~~~~ ~~
[~~~~J ~ t ~I dri~ers assistants!

~ ,,---~, passengers I ~

In the following paragraphs the different compon- capital, earned by means of other activities. Also, an
ents and their interrelation are studied more closely. entire family may put their money together, in which

case the mini-bus was family-owned. Lapre and Moe-
Th 0 liono also discovered a number of cases in which ae wners family sold a piece of land or a house in order to obtain

The municipal registration estimates the number sufficient capital.
of oplet owners in Bandung at about 1,500. This
figure, however, is not very reliable, since some oplet The drivers
owners register their cars under different names, for
financial reasons. On the average, the owners will have The drivers rent the oplet from the owner for a
2 to 3 vans each. Some companies own 5 to 10 cars. certain basic period, usually one day. Besides the
The owners do not drive the mini-buses themselves but rent, the driver also pays for gas and minor repairs.
rent them out to drivers. For most of the owners, the Major repairs are paid for by the owner. The owner
renting out of oplets constitutes a secondary source of is willing to rent out only if the driver has a valid
income: Their main occupations range from shop- driving licence and if the owner has received no un-
keepers and teachers to generals in the army. In favourable reports about the driver. There is neither
some cases, the driver takes over the ownership after a labour contract nor a rent agreement. Nor are there
a time. The capital for the purchase is obtained in any regulations covering illness or accidents. In the
several ways. In the 1960s, it was obtained mainly by case of illness, however, the owner would be satisfied
way of credit offered by the Government and this ex- with less rent. Only a few companies, usually the big-
plains the fact that quite a number of civil servants ger ones, have specific regulations on illness or acci-
own mini-buses. Now, it is mainly through individual dents.

3

"'
1..-



Figure 3. A driver's assistant on the job

The educational level of the drivers is usually low.
Lapre and Moeliono showed that about 50 per cent
of the drivers had only primary education (either com-
pleted or not completed). The remaining 50 per cent
are a little better educated. In general, the drivers are
young. Seventy-five per cent of the drivers are 25
years old or younger.

repair workshops (figure 5), automobile body shops,
spare-parts shops and eating houses, which supply the
passengers and "crew" with food and drinks.

The driver is assisted by a boy, usually 10 to 15
years old, whose job it is to attract passengers and
collect the fares from them (figure 3). The driver pays
him a fixed daily wage.

The service industries

Several categories of industries servicing the oplets
can be distinguished: gas and oil salesmen (figure 4),

The Government

The role of government in oplet transport is varied:

(1) The police supply the licences and supervise the
drivers' observance of the traffic rules;

(2) The tax department assesses the tax to be paid by
the owners;

(3) Municipal departments maintain the bus stations;

(4) The traffic planning agency determines and changes
the routes, fares, etc.

4



Figure 4. Informal sector gas and oil station

Figure 5. Roadside repair shop
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Income Table 4. Average gross daily income received
Lapre and Moeliono found that on the average, by drivers

the mini-buses are used 24 days out of the month. A".rag. A"erag.
The daily rent of the older western-type oplets is lower Typ. ""!IIm of .."m"-r of .Gross .ami..gs

.tr.ps/day pass...g.rs/tr.p
than their Japanese counterparts. The average gross
monthly earnings received by the oplet owners are Oplet Japan. ...20 10 8,000-

shown in table 1: OpletEurope. ..12 15 7,200

Table 1. Average gross monthly earnings* of a For most of the routes the fare is 40 rupiah.

oplet owners G .1 11 . d th f th . as, 01, sma repairs an e wages 0 e assIs-

T Daily r.../ MontAly r...t tant are paid for by the driver. Lapre and Moeliono
YP' p.r oplet per oplet found the following amounts:

Oplet Japana ...3500 84000 Table 5. Average daily expenditures of the driver
Oplet Europeb ..3000 72000

...Typ. Gas/oil R.pairs Wa~.s of R"'t Total.Amounts m Indonesian rupiah. asSlsta..t

a Oplet Japan -Japanese vehicles. Oplet Japan. 2,000 100 500 3,500 6,100

b Oplet Europe -European or United States vehicles. Oplet Europe. 1,700 300 500 3,000 5,500

The monthly payments for repairs, maintenance, What has been mentioned about the owners book-
taxes, etc., are shown in table 2. keeping is also applicable to the drivers, whose book-

Ikeeping is poor as well. The amounts mentioned

Table 2. Average monthly expenditure by during interviews fluctuated greatly and so averages
oplet owners (per oplet) are used in the tables. When the gross daily earnings

are reduced by the operating costs and daily rent, the
Typ. .Rt .pair, t Tax.s Total result is the dail y net earnin gs. These are shown inma... .na..,.,' e.

bl 6ta e .
IOplet Japan. 29,000 729 29,729

Oplet Europe. .30,000 1,666 31,666 Table 6. Average net daily earnings received
by oplet drivers

.Typ. Gross i..,om. Daily ~...t a..d N.t i..Table 3 shows the net monthly earnmgs per car operat...g costs tom.

received by the oplet owners. Oplet Japan. ...8,000 6,100 1,900

T bl 3 A thl . f Oplet Europe. ...7,200 5,500 1,700
a e .verage net mon y earnmgs 0

oplet owners (per oplet)
30,000 dependentsTyp. Gross .ar..i..gs Costs N.t .ami..gs

Oplet Japan. 84,000 29,729 5~-;- ..Table 7 shows the number of peop~e directly or
mdlrectly dependent on the 4,000 oplets m Bandung.

Oplet Europe. .72,000 31,666 40,334
Table 7. Economic dependence on oplet

transport in Bandung
During interviews with oplet owners, it became

evident that the book-kee ping of most of them was Nd"mb'dr of
,p", ...t T

very poor. Moeliono calls this the "trouser-pocket Cat.gory J?ir.'tly l!,dir.etlv p.rso..s for "mo::rz f.., ..."ol".d ..."ol".d .a,II ..a

book-keepmg" method. The owner might receive m- i~dillid"al d.p...de..ts
f 1 d f . 1. 11 ' ..."o/".d

come rom severa sources an 0 ten put It Itera y m
his pocket. Simultaneously, money used for all kinds Owners 1,500 8 12,000

of purposes, disappears from his pocket. Many oplet Drivers 3,050 4 12,200
owners hardly know exactly how much they earn. The .

. ed b h f .Assistants. 2500 2500amounts mention a ove are t ere ore estimates. ' ,

Civil servants. ..150 4 600

The gross income received by the drivers is deriv- Servicing industries. 800 4 3,200
ed. from the number of passengers transported, multi- Total 7,200 800 -30 500plied by the average fare. '
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The categories of owners, drivers, assistants and
civil servants are seen as directly involved. The cate-
gory of servicing industries is seen as indirectly in-
volved because the latter are also servicing other com-
mercial transport companies and private car owners.
The ratio of one workshop for every 5 oplets is an
estimate based on a count. This means that a total
number of 800 servicing industries are involved in
oplet transport. As can be seen, a total of more than
30,000 persons are dependent on oplet transport.

cal network", i.e., the network of small industries, in
the agricultural and industrial sector which exchange
information about products, materials, techniques,
market prices, etc.

Agent of change

The oplet clearly performs the functions of an
agent of change: where the oplet appears, changes take
place in the socio-economic structure. One example
is the case of the storage battery which was introduc-
ed into a number of villages in central Java. A sales-
man started a business dealing in batteries. He bought
second-hand ones, recharged them, brought them to the
people and collected them after use. An oplet drivel
offered to transport the batteries to more remote vil-
lages. Now the villagers watch television every night:
the batteries generate the necessary electricity. Research
carried out in one of these villages showed that the
number of births had dropped since then.

The passengers

How many persons a day make use of the oplet?
It is assumed that the two types of oplets make an
average of 15 trips a day. It is further assumed that
in one day, on the average, 75 per cent of all oplets
are on the road. The number of transported passen-
gers per trip amounts to 12. From this it is possible
to calculate the number of passengers per day making
use of the oplet:

Another example is the improved way of fermen-
tation of tempeh, a protein-rich product made from
soya beans. This improved fermentation resulted
from an experiment carried out some time ago at thepolytechnic 

institute in Bandung. Within a couple of
months of the experiment, the new fermentation
method was applied in every village near Bandung.
Villagers had obtained information about it by way of
the oplet.

15 x 12 x 4,000 x 0.75 = 540,000 persons.

It is also possible to calculate the daily turnover for
all 4,000 oplets. Every passenger pays on the average
40 rupiah per trip. Hence, the total daily turnover
amounts to Rp 21,600,000.

Optimum reached

According to Lapre and Moeliono, the explosive
growth of the number of oplets during the last few
years has reached its optimum number now. This be-
came evident from the interviews carried out. The
drivers complained about increasing competition with
their colleagues. The market for passenger transport,
in particular, seems to have reached its point of satura-
tion. According to the drivers, there is still some room
for expansion in the field of transport of goods.

The changes taking place in the countryside as a
result of improved communication with the cities also
have negative aspects. One could summarize these with
the term "coca colonization" because the oplet also
transports goods such as coca-cola, transistor radios
and chewing gum. The necessity of these can be ques-
tioned. The increasing accessibility of the countryside
also makes the city-dwellers more interested in what is
going on there. This has resulted in the formation of
all kinds of small-scale industries processing agricul-
tural products and in the well-known phenomenon of
the middleman and the purchase of land by city-dwel-
lers. It is a situation encountered in almost every
developing country.

The fact that oplet transport has reached its op-
timum number is also noticeable in the countryside.
The number of oplets found in the desas is growing
continuously. The increasing competition in the city
causes more and more oplets to go to the countryside.
For the villagers, it has become easier and easier to
travel. Areas which were isolated in the past have
gradually become accessible. This development has
positive as well as negative aspects. The presence of
the oplet in the countryside results in the rise of all
kinds of new economic activities, which provide em-
ployment and so represent an alternative for those who
planned to migrate to the city.

Government policy

How does the Government look upon the oplet
transport system? In general, it can be said that assis-
tance to oplet transport has not been a high priority.
In some instances, the contrary is the case. Regular
attempts are made to replace oplet transport by a
public transport system, organized along Western lines.
Until now these attempts have failed. An example is
the State bus service, Damran, organized as a Western-
style transport company. Poor internal management
of business and competition from private bus and oplet
companies caused a very rapid failure. The central

Modem products, new or improved tools, informa-
tion about new crops and fertilizers, etc., are diffused
to the villages by means of the oplets. The oplets
maintain, to a large extent, the "informal technologi-

7



and local government and foreign advisers did not
realize the crucial importance of oplet transport. The
30,000 people directly and indirectly dependent on
oplet transport in Bandung demonstrate its importance.
A similar situation would apply in all other economic
activities taking place within the "informal or inter-
mediate" sector of Indonesia.

Follow-up research

Many aspects of the oplet transport system de-
serve more detailed study. The research carried out
by Lapre and Moeliono last year was only the first
step. This should be followed by more extensive
study. At present. obtaining the necessary funds con-
stitutes the main problem.

Oplet union
SIKHA VALLEY (NEPAL) PIPELINE AND

ROPEW A Y PROJECT: IMP ACT OF
TECHNICAL CO-OPERA DON IN

IUMALA Y AN HILL AREA *

A few months ago, the oplet owners organized
themselves into a union. This was done to make clear
to the Government the interests and wishes of the
owners. An owner union existed previously, but func-
tioned badly as a consequence of weak administration.
The new union is performing much better. One of the
first successes was to halt the purchase of 3,000 oplets
by the municipal government of Bandung. Despite
the fact that oplet transport in Bandung has reached its
optimum, the municipal traffic department found it
necessary to add 3,000 oplets to the existing fleet. The
union of oplet owners was able to prevent this.

1. Concept of the Pipeline and Ropeway Project

The technical co-operation project carried out in
the Himalayan hill area of Nepal by the Association
for Technical Co-operation to the Himalayan Areas
(ATCHA) under the leadership of Professor Jiro
Kawakita has already been reported upon in detail in
the summer 1975 special issue of The Wheel Extended.
In what is known as the Sikha Valley Project, pipeline
systems totalling 3.6 km for transporting water and a
ropeway system consisting of nine ropeways each 700
to 1,000 metres long for a total length of 8.7 km for
transporting commodities were constructed following
the completion in 1970 of preliminary testing. Since
that time these facilities have played an important role
in the lives of the villagers. For the inhabitants of
the isolated villages scattered among the steep moun-
tainsides of the Himalayan region, carrying from a
distant water source the water necessary for drinking
and for other uses in daily life is extremely heavy
labour, and carrying firewood, hay and manure down
the mountainside from the forests (jangaI) and pastures
above is equally arduous. The importance of rope-
way and pipeline systems to the lives of the inhabi-
tants of such a region is obvious. The significance of
the A TCHA Pipeline and Ropeway Project extends
more deeply than the simple execution of one small-
scale project: execution of the project made it possible
to test the correctness of the new concept of technical
co-operation that was adopted as the basis of the pro-
ject. The concept of technical co-operation advocated
by Professor Kawakita and those who participated
with him in the Project is characterized by the follow-
ing points:

A lesson for the Netherlands?

Lapre and Moeliono asked themselves whether
the Netherlands (as a Western country) could learn
something from the Indonesian oplet transport system.
Is it possible to develop an "adapted" form of the
oplet system, which could be used in the Netherlands?

Despite the fact that much attention is being paid
to public transport by the authorities, every citizen of
the Netherlands who does not yet own a car knows
that the quality of public transport is getting worse,
especially in the countryside. More and more unprofit-
able bus and train services are being closed down. This
has been done without offering alternatives. According
to Moeliono and Lapre, the taxi could play an im-
portant role in the "revival" of public transport in the
Netherlands, where the taxi has been relegated for
many years to the "forgotten elements" in public trans-
port. Taxi transport at the moment is caught in a
vicious circle. Because the number of taxis is rather
small, they are not widely used. Because of this, they
are rather expensive and inefficient. A taxi or mini-
bus used by more than one passenger simultaneously,
running along fixed routes (but with the possibility of
deviations from the route upon request) would be a
useful. alternative to the taxi and to those bus services
which are operated far below capacity. A wage sys-
tem for the driver, with income dependent on the
number of transported passengers, would mean that
the driver would be forced to advertise his services.
Increasing the number of taxi and mini-bus drivers
could also provide a partial solution to the high rate
of unemployment in the Netherlands, according to
Lapre.

(1) A respect for the unity of nature, particular-
ly for the ecological balance between the human life
that is carried on by the residents of the region and
the natural environment that surrounds them;

(2) An understanding of the true needs of the
inhabitants of the region and provision of technology
-

.Extracts from "Impact of technical co-operation in the Himalayan hill
area: follow-up study of the Sikha Valley project" by Keiichi Yamada,
The Wheel Extended, vol. 7, No.4, Spring 1978.
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that best responds to those needs. Small-scale projects
that can be brought into each village or town, that
can be of direct benefit to the lives of the inhabitants
of these towns, and that can be planned, executed and
managed by the villagers themselves should play the
central role, as opposed to mammoth projects such as
the construction of large-scale dams and the building
of modem chemical complexes, which have been re-
garded in the past as the optimum in technical co-
operation;

upon the relationship between the inhabitants of the
region as a whole and the natural environment.

In the technical co-operation projects that have
been carried out in the past, even in the cases in
which fairly careful studies were carried out in ad-
vance of actual project execution, the majority of after-
studies have been limited to, at most, studies on the
degree of technical success of the project and its econo-
mic productivity. There has been a strong tendency
to neglect detailed studies on the total impact of a
given project on the country receiving the aid and on
the inhabitants of the project area. By contrast, the
follow-up study team for the Sikha Valley Project had
an interdisciplinary nature, being composed of special-
ists in plant ecology, cultural anthropology, social sur-
veys, management science, mechanical engineering and
economics under the leadership of a specialist in socia]
engineering and science policy. Another important
characteristic of the follow-up study was that it was
carried out by a joint team of members from Nepa]
and Japan, two of the specialists being native Nepal-
ese.

(3) A complementary relationship between the
technical co-operation project and scholarly research.
Planning for development projects should be based on
the results of long-term scientific research carried out
in advance. Likewise, it is important to carefullly
observe and evaluate the results of a project through
long-term scientific surveys and to incorporate the
results of this evaluation into each succeeding stage of
the project on a continuing basis. In order to apply
this principle, the first scientific survey team visited
the target area in Nepal in 1963, before the beginning
of the project, to initiate the detailed, multistage re-
search process that was to precede the actual project.
The purpose of the research was to build up a back-
ground of knowledge upon which to proceed. The
work of the team evaluating the project after its com-
pletion has likewise had the character of a scientific
survey;

3. Impact of the pipeline

Because of the predominance of soft mica schists
in the Sikha Valley region, the digging of regular irri-
gation ditches in the earth results in the rapid absorp-
tion of the water and consequent landslides. Good
results were thus expected from the use of hard poly-
vinyl-chloride pipe. The transport of water through
the pipeline from its source to central water supply
stations in the target villages saves the villagers a great
deal of labour, for they were formerly forced to carry
on their backs from a distant source all needed water.
Consequently, the villagers unanimously evaluated the
effects of the introduction of the pipelines as highly
beneficial. The problem of water supply is not limited
to the people of the villages in the Sikha Valley alone,
however, and news of this system soon travelled to
other villages. In 1972, two years after the first pipe-
line was completed, UNICEF made available to the
Local Development Department (LDD) of the Govern-
ment of Nepal a large volume of pipe, and at around
the same time the Indian Government gave a volume
of rubber pipe to the Nepal Government.

(4) An emphasis upon participation by the loca]
inhabitants. Obtaining the full participation of the
local inhabitants in the planning and execution of the
project is an extremely important task. The local in-
habitants gave their active participation and co-opera-
tion at all stages of the Project, from the study of a
variety of technical co-operation project alternatives
thought to be suitable to the local area, the selectiol1
of one of the alternatives and the establishment of a
plan, to the carrying out of the actual constructiol1
work: the transport by human power of the necessary
construction materials over the sixty km mountain path
to the local construction site, the construction of the
ropeway and pipeline, and the management and opera.
tion of the completed systems and their repair. The
local residents played an extremely important role
during all phases of the project.

Using these materials, a large number of villages
one after the other, constructed pipelines on their own
As can be seen from table 1, new pipelines were laid
in 64 areas from 1970 to 1976. Even after that time
through LDD or through spontaneous efforts on th~
part of the villagers themselves, pipelines have con.
tinued to spread until they now cover quite a wid~
area. Particularly worthy of note is the fact tha1
several villages, unwilling to wait for the pipe to b~
provided by LDD, have decided in their village coun.
cils (panchayat) to build pipelines by pooling their OWI1

2. Purpose of the follow-up study

The Project follow-up study team spent foul
months on location in Nepal from April to Augus1
1977 with the support of research funds granted by the
Toyota Foundation. The purpose of this visit was tc
determine in as great detail as possible, through sur.
veys and research, the impact that is being exerted b)
the Project upon the lives of the local inhabitants and
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funds to buy pipe and installing it themselves. Several 4. Impact of the ropeway
pipelines have been completed through this method.
Paudwar, a village in the Sikha Valley, is one example As mentioned above, nine ropeways were installed
of a village that has built a pipeline through the vil- in the Sikha Valley through ATCHA. A look at these
lagers' own spontaneous efforts. Paudwar completed ropeways two years after their completion reveals wide
its pipeline in the spring of 1977. Not all of the pipe- differences among them as regards level of use. Some
lines that are being built by the villagers have neces- of them are being used constantly and are proving to
sarily achieved technological success, however, and be extremely effective, and some are used only rarely
several such systems are being neglected or abandoned and have come to be neglected. The reasons that some
because of breakdowns or malfunctioning. Several of the ropeways are not used include poor choice of
problem areas can be pinpointed as the cause of this location and technical problems. One such technical
situation. One problem is that the villagers have been problem is that the speed at which the bundle descends
unable to receive the advice of technical specialists with the ropeway is so great that the band binding the bundle
regard to surveying and the basic design of the pipe- of firewood together breaks at the shock of impact. It
line, and some pipelines, therefore, are of unstable con- became clear to our study team, however, that the main
struction. Another is that the quality of the rubber problem (or, alternatively, the key to success) lies in
pipe and some of the other materials used was inferior, the way the villagers are operating the ropeways. The
with the result that the pipelines have broken down, for five local technical assistants who were trained by
example, pinholes have appeared in the pipe walls or ATCHA have continued to manage with the greatest
the pipes themselves have ruptured, and the villagers possible care the three-cable ropeway that was install-
have been unsuccessful in attempts at repair. A vital ed in the village of Paudwar. For example, daily use
task for the future is thus not only to supply the neces- is kept between thirty and forty runs a day, a run is
sary pipe and other materials to the villages which not made until a sufficiently large load has been
desire to construct pipelines, but to provide technical gathered, each family in the village is limited to forty
advice with regard to the construction of the pipelines, loads per year in order to minimize friction and wear
or, alternately, to carry out technical training of gov- on the rope, and each load is limited to thirty kilo-
ernment specialists and village construction leaders on grame. These and a number of other restrictions are
as wide a scale as possible. strictly enforced with regard to ropeway use. In addi-

tion, one of the technical assistants is always on duty
Table 1. Installation of pipelines through the at the ropeway. A charge of IS.paisal is .made for

co-operation of LDD, UNICEF and one run, and the revenue from thiS source is used to
local inhabitants maintain the ropeway and pay a daily wage to the

technical assistants who operate it.
1972 1973 1974 1975 1976 Tot#l

Gandaki Zone 4 12 8 1 9 34 A detailed record .has .been ~ept on the operation
..of the ropeway, making It possible for our team to

Lumbml Zone --'- 2 1 5 8 prepare a quantitative evaluation on the results of

Dhaulagiri Zone. -4 3 12 3 22 ropeway construction, and those data are presently

under analysis (see table 2). This record shows that,
Total. ..4 16 13 14 17 64 partially as a result of the severity of the restrictions

Source: LDD office in Pokhara. on ~opeway use mentioned above, the firewood being

camed down the mountain by ropeway at present

.amounts to less than 10 per cent of the total volume
.O~e other exa~ple of the impact exerte~ upon the of firewood used by the villagers, a fairly low per-

d~ily. hve~ of the vlll~gers by the constr.uction of the centage. Even so, the villagers give the ropeway system
pipehnes is that the villagers have been giv~n access to very high ratings. Ten or fifteen years ago, in the
a greater abundance of water. The result is that they villages of the Sikha Valley, enough firewood for the
?ave become able ~o ~ash clothes m~re !requ~ntly and day could be gathered in a comparatively short time
m many wa.YS mamtam a more hYgIemc enVironment before breakfast. Now acquisition of firewood has now
than .they did. before. At prese?t, ?owe'!er, the water become so difficult that villagers must go to distant
that is supphed through t~~ pipehnes is n?t alw3;Ys forests near the tops of the mountains, a task which
pure: and problems .are ansi.ng from a medical pomt takes six to eight hours and so the increasingly impor-
o~ View, such as an.mcrease m th~ number o! cases of tant role expected of the ropeway in the future becomes
diarrhoea. The major cause of this problem is ~oug?t apparent. In fact. while in Nepal our study team re-
to be the. fact that the nu?Iber of cattle gra.zmg m ceived requests for co-operation from the leaders of
pastures high on the mountam slopes has been mcreas- several villages each of whom had travelled long dis-
ing recently and grazing lands are extending further '

back into the mountains, resulting in significant pollu- 1
tion of the water su

pp ly at its s rce At the time of. the study; one US.dollar was equal to ten Nepal rupees.
ou .One Nepal rupee IS equal to 100 paisa.
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Table 2. Operation of ropeway in Paudwar

D , P Hous"holds Numb", of runs by ,un length Runs by it"m t,anspo,t"d Incom" of
y"a, and montlJ ays 0 e:;ay uti/i.ing panchayat

wor~e ,ap"",ay On" pitch- Two pitches G'asl Manu",b (N"pal ,up""s)

1975 D~c~mb~r 7 31 143 329
Total. 7 31 143 329 0 0 71.50

1976 January 6 16 109
F~bruary .9 26 392 195
March 7 10 151 67 5
April. 1 1 11 0

May.
Jun~ .

July.
August 3 3 11 14 11
S~pt~mb~r 1 1 0 35
Octob~r .1 1 0 6 6
Nov~mb~r 5 6 23 46 23 43
Dec~mber 6 14 124 79 22
Total. 39 78 821 634 56 54 180.35

1977 January. 12 25 58 657
February. 13 32 341 341
March 6 9 72 123

April.
May. 1 1 25
Jun~ .

July.
August 1 1 45

...S~pt~mber.
October.
Nov~mber
December 2 2 50
Total. .35 70 471 1,241 0 0 263.80

a One pitch r~fers to a trip down one stretch of rop~way. The Paudwar system consists of two stretch~s of rop~way. Th~
total numb~r of runs each month can b~ obtained by adding the figures under the "on~ pitch" and th~"two pitch" columns.

b All runs with the exc~ption of thos~ listed h~r~ under grass and manure were for the transport of firewood. Unit for figures
und~r "grass" is bundles and unit for figures under "manure" is boxes. Firewood is transported in bundles. All loads
(bundles of grass or firewood and boxes of manur~) are limited to 30 kilograms.

tances especially to meet us. They expressed their villagers of more distant forests that had hardly ever
willingness to bear the costs if only we would assist been touched, by enabling them to gather firewood and
them in constructing cables for their villages. fodder over a wider range, and thus remove the need

to overuse the nearer forests. We believed, consequent-
S. Ropeways and the environmental problem ly, that the ropeways would be a powerful means of

slowing the destruction of the forests. Of course, only
The impact of introducing the ropeways, however, the data that result from actual utilization of the rope-

is not limited to the direct benefit of reducing labour ways could make it possible to demonstrate the cor-
for the villagers. An extremely important problem rectness of either of these two opposing views. For
concerns the way in which the relationship between this reason, our follow-up study team devoted a great
man and nature, particularly between man and the deal of time to research on this question. We carried
forest, has changed as a result of the introduction of out careful measurements and vegetation surveys in the
this technology. During the process of carrying out the forest and our research results produced no evidence
ropeway system project, A TCHA received criticism that the ropeway system as it exists at present has
from specialists in Nepal and other countries to the caused any further damage to the forests. We were
effect that the introduction of the ropeways would only able to verify that the system is, in fact, contributing
further hasten the process of destruction of the forests. to the protection of the forests and that further bene-
The view of ATCHA, however, was that the ropeways ficial results can be expected in this direction if only
would make possible the effective utilization by the sufficiently careful consideration is given to forest use.

11



Of course, the effort of the villagers to preserve the sp.) that are harmful to livestock remain and these
forests is an extremely important prerequisite in order forests have become veritable "green deserts". In ad-
for the ropeway to bring about these results. In the dition, several months of heavy rain per year, with an
village of Paudwar, for example, the village council annual total of 1,500 millimetres, characterize this re-
(panchayat) decreed several years ago that the felling gion, with the result that deforestation brings about
of live trees was to be absolutely forbidden and that particularly heavy natural destruction that is impos-
only fallen branches and dead or fallen trees could be sible to restore: the rock bed is exposed through rapid
used as firewood, and this rule is still quite strictly en- washing away of the thin layer of topsoil in the pasture
forced. The forests near the village have already been areas and landslides occur. A study of this situation
destroyed to a significant extent, and these areas have makes it apparent that preserving the forest is not
been designated as protected forests with even stricter merely a matter of the ropeways. A complete recon-
rules regulating their use. Such regulations, however, sideration of forest preservation from a much wider
would have been much more difficult to obey if the ecological standpoint that includes adequate measures
ropeway system had not made it easier to utilize more for dealing with overgrazing and methods of reforesta-
distant jungles. In any case, one of the most impor- tion is necessary. An even larger problem, however,
tant lessons to be learned from the Sikha Valley Pro- lurks behind the problem of the destruction of the
ject is that, in introducing the ropeway, it was not forests through overgrazing and is the underlying cause
merely the fact that from a technical point of view the of it. That problem is the population explosion that
transport of commodities would be made easier that is occurring not only in the hill area but which is
was important, but the fact that only through a com- spreading throughout Nepal at a rapid pace. The
bination of the project with ecological considerations population of Nepal has doubled during the past thirty
and particularly with software for protecting the forest years and is twelve million today. The population
could it be possible for such a project to achieve desir- density of the hill area is particularly great and the
able results. rate of population increase is high. For example, the

number of families in the village of Sikha has increased
The points brought out above lead to the conclu- from 60 to 320 during the past ninety years, and the

sion that an important task for the next phase of the maintenance of a self-sufficient economic system has
project is to give adequate thought to software by become increasingly difficult. Many families are able
preparing guidelines for forest conservation and draw- to subsist only through sending their young men off to
ing up a construction plan that incorporates these serve as mercenaries in the British or Indian armies
guidelines, in addition to considering technical prob- and relying on the salaries sent back home from over-
lems regarding the ropeway system such as the choice seas or on the pensions.
of locations for new ropeways and the removal of
present ropeways to different forests. Table 3. Change in number of children attending

school in the study area
6. Measures for coping with the problem of

f t destm ti (Grades two to fi.e 08ly)ores c on
Boys Girls Total

In the Nepal hill area that includes the Sikha Val- 7
ley, there are many areas in which forest destruction 1972 36 11 47
. d. t .d W bIt 193 43 6 49
IS procee mg a a rapI pace. e were a e 0 as- 7 7t . h tht . th ho h bl 194 45 52
cer am, owever, a m e areas w IC we were a e 75t . d td th . fthtd t ti.19. 49 9 58

I0 VIew an s u y, e pnmary cause 0 a es ruc on 976 7 22
is not deforestation due to the villagers' search for fire- 1977 3 59

d b t . b ttl B I 1 .0 0 0 .0 43 23 66
woo u overgraZIng y ca e. ecause a arge num- 1978' ;'i:' :i,'-:i 52 26 78
ber of goats, sheep, water buffalo, cattle and other .0 0 0 0

livestock are left free to pasture in forests quite dis-
tant from the villages, the nuts, young leaves and buds 7. Necessity for a comprehensive development plan
from the trees as well as the grass and vegetation under
the trees have been almost entirely eaten away. In The fact that the introduction of the pipeline and
addition the villagers climb the trees and cut down the ropeway systems has reduced the required labour
branches to provide fodder for their animals. The time of the people of the area, giving rise to a sub-
result is that there are many cases in which even forests stantial amount of free time for the villagers, was
that look lush and green from afar are found, upon demonstrated adequately through our research (see
the performance of on-site surveys, to have been almost table 3). However, a stage-two problem has now
completely stripped of quercus semicarpifoiia and other arisen because at present there are extremely few op-
shrubs and trees that animals use for food, with only a portunities to use this extra free time -to do new pro-
few bare trunks left standing like skeletons. Only such ductive work. Indeed, the time spent in agricultural
vegetation as rhododendrons and camphor trees (iitsea pursuits has increased and agricultural productivity has
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gone up. More time has become available to cultivate
fruits and vegetables. In addition, because the children
have been freed to some extent from the necessity of
carrying water and firewood, a larger number of them
can now go to school and they can stay in school
through later grades (see table 4). More time has also
become available for enjoying such sports as volleyball.
An important task at present, however, is to work out
a technical co-operation project for stage two that will
enable the villagers to use the time they have been
able to save through the ropeway and pipeline in pro-
ductive work. In order to improve the quality of life
of the people of this region, it will be necessary not
only to carry out individual projects such as the build-
ing of electrical generating facilities and the raising of
the level of technology for spinning wool and weaving,
but also to create a comprehensive development plan
based on a broad consideration of all relevant prob-
lems and of the type of technical co-operation that will
contribute most positively to the ecological balance of
the region as a whole. For this reason, the experi-
ment presently being suggested by A TCHA of building
an International Institute for Mountain Ecology in this
area to study the environmental problems of moun-
tain regions takes on all the greater significance. Such
a facility would serve as a setting for conducting new
experiments and research in the area of international
technical co-operation and for training specialists from
various countries who are working in technical co-
operation as well as the local inhabitants. It would
serve also to promote interchange among the people
of these two groups.

as those connecting villages and other centres of pro-
duction or marketing with the primary and secondary
road systems.

The construction of the primary road system is
well advanced and, of the 29 provincial capitals, 17
(59 per cent) are served by asphalt or concrete two-
lane, all.weather roads; 5 (17 per cent) are served by
good-quality, all-weather gravel roads and 7 (24 per
cent) by lower-grade earth or gravel roads which may
be interrupted in the wet season by high water levels.

The secondary road system is much less develop-
ed and all-weather secondary roads are the exception.
The bulk of them are low-grade earth tracks with
few bridges or other drainage structures. A few dis-
trict capitals are not connected by roads. The tertiary
road system consists, in the main, of earth tracks which
are frequently impassable during the wet season.

The Ministry of Public Works is concentrating on
completing the primary road system and the more im-
portant of the secondary roads. It uses relatively
equipment-intensive methods with the bulk of the la-
bour being provided by the "Labour Corps", a unit of
the Afghan army.

The Rural Development Department (RDD) uses
labour-intensive methods with a minimum of equip-
ment. The policy of the Department obliges it to use
voluntary unskilled labour whenever this can be ob-
tained. Sometimes the labour is supported by food
assistance from the World Food Programme (WFP). In
exceptional cases, particularly where more equipment
and transport is used, the labour is paid wages. The
programme consists of individual bridges, causeways,
culverts, etc., on existing roads and tracks and also
of new roads. These projects are generated by the
felt needs of the rural people themselves and may be
on both secondary and tertiary road routes even though
the former are officially the responsibility of the Minis-
try of Public Works.

VILLAGE ROAD CONSTRUcnON
IN AFGHANISTAN: APPROPRIATE

TECHNOLOGY AND MANAGEMENT
-PART 1*

Introduction

In Mghanistan there are two major agencies en-
gaged in the construction and maintenance of roads.
These are the Ministry of Public Works and the Rural
Development Department. The former is responsible
for primary and secondary roads and the latter for
tertiary roads. In this context primary roads are de-
fined as those connecting the provincial capitals with
the centre (Kabul) and with the major international
border crossing points and points of entry. Secondary
roads are defined as those connecting the district capi-
tals with the provincial capitals either directly or via
the primary road system. Tertiary roads are defined

1. The Rural Development Department

More than 85 per cent of the population of
Mghanistan live in the rural areas and the basic
economy of the country depends on their productivity.
The Government of Afghanistan is firmly committed
to the development of the rural areas in terms of
strengthening the rural economy and providing infra-
structure and social services. In addition. it is realiz-
ed that this in itself is not enough and that the active
participation of the people themselves is essential if
real development progress is to be achieved. The acti-
vities of centralized line Ministries in development
fields. while making real contributions to infrastructure.
social services and the rural economy. are inclined to
operate in isolation from the rural population. These

.This paper was prepared by Mr. G. S. Glaister (Project Manager,
United Nations Department of Technical Co-operation on Development,
Kabul, Afghanistan) and presented at the United Nations -ESCAP
seminar-rum-workshop on Rural Road and Transport Development held
at Dacca, Bangladesh, 21 March -3 April 1979. Part II of this paper
will be published in the next issue of the Transport and Communications
Bulletin.
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schemes are also generally on a national rather than
a village scale. Planning and execution of schemes by
these agencies is from the top downwards and the rural
population does not feel directly involved.

IRD programmes are generated by the use of the
Plan Book system. Under this system a socio-econo-mic 

survey of the area is first carried out. The Plan
Book shows in a graphic form the totality of develop
ment action required sector by sector, as the local people
see it. The Plan Book is prepared in the IRD area
in consultation with the local people. This is done
with the guidance and assistance of special teams sent
out from headquarters. From this totality of develop-
ment requirements sectoral schedules are prepared,
priorities decided and annual programmes extracted
within sectoral financial allocations. These integrated
programmes, particularly in the early years of develop-
ment of an IRD area, usually have a large rural works
infrastructure component. These IRD rural works
programmes are combined with the general rural works
programmes. Rural works projects outside the IRD
areas are initiated by the rural people themselves. This
initiation usually takes the form of a request from the
village to the provincial office of RDD. The proce-
dure is as follows:

In order to bridge this gap, the Government form-
ed the Rural Development Department, which is part
of the Office of the Prime Minister, to provide direct
assistance to village people to carry out schemes for
which they themselves felt the need and to which they
were prepared to give their labour and other resources
to achieve their objective. The basic policy of RDD
is therefore to help villagers to help themselves. This
does not mean that it adopts a passive role. On the
contrary it adopts an active leadership role in stimulat-
ing ideas in the villages, discussing and identifying
their needs and helping them to plan for themselves.
The planning process, socio-economic survey and tech-
nical survey are car.ried out in close consultation with
the villagers themselves. For example, the location of
a road or the siting of a bridge is discussed with the
village and if there are technical reasons for a par-
ticular location these are explained to the villagers and
their general agreement is obtained. No decision is
imposed on a village and if agreement cannot be reach-
ed the project is not usually undertaken. It is normal-
ly a quid pro quo of the provision of assistance to a
village that the village itself contributes its own
resources to the project in terms of voluntary labour,
local materials and sometimes a cash contribution. In
this way the execution of the project is very much a
joint effort and when it is completed the villagers con-
sider it as their project.

RDD has two broad types of programme, name-
ly, the Rural Works Programme, the Integrated Rural
Development (IRD) programmes.

The Rural Works Programme covers 27 of the
29 provinces of Afghanistan and embraces all types of
construction works, roads and bridges, irrigation, drain-
age, village water supplies. river training, river bank
protection, village community buildings, health centre
buildings and village sanitation. The IRD programmes
are carried on in selected areas based on administra-
tive boundaries. The population served varies but on
the average is of the order of 100,000. At pres~nt
there are 9 IRD areas and this will increase to 24 over
the next five years. The IRD programmes include the
rural works programmes within their area but have
additional components in health (Basic Health Cen-
tres) child care and nutrition, women's programmes
(health, income generating, home economics and socio-
cultural) co-operatives (agricultural, cottage industrial,
consumer and multi-purpose), rural industry, agricul-
tural extension, informal education and socio-cultural
activities.

(a) Request from village to RDD provincial office;

(b) Village is visited by a technician from the RDD
provincial office who identifies the local contribu-
tion in terms of labour and materials;

(c) The request is forwarded to RDD headquarters by
RDD provincial office with the information
gathered in (b) and the recommendations of the
RDD Provincial Director and the Governor of the
province;

(d) A socio-economic survey team from RDD head-
quarters visits the village and appraises the pro-
ject;

(e) If the project is considered viable, a technical
survey team from RDD headquarters surveys the
site;

(f) The project is designed in RDD headquarters and,
subject to final technical and financial appraisal,
is approved;

(g) A construction team from RDD headquarters is
assigned to provide construction supervision and
management, transport, equipment, non-local
materials and certain categories of skilled labour
not available locally.

These construction teams are of four types: majorroad 
construction teams; major irrigation construction

teams; general construction teams and water supply
teams and they are equipped accordingly.

Each construction team would be supplemented
by unskilled labour provided by the village or villages
and paid skilled labour either from the village or the
nearby locality. The unskilled labour would generally

15



(b) Voluntary labour supplemented by food ra-
tions;

be voluntary or supported by WFP food but in the
case of most major construction teams would be paid
wages. The construction team lives on the site, either
in accommodation provided by the village or in tents.
The construction team has administrative support from
and is supplied through the provincial RDD office
which is also responsible for seeing that the construc-
tion team gets the labour which has been promised
by the village.

(c) Labour supplemented by food rations plus a
small cash payment. (The value of the food
ration plus the cash is always less than the
ruling rate for paid labour);

(d) Paid labour.

The motivation of the purely voluntary labour in
the case of road works is the desire for access to the
national transport sytem. The villagers of Afghanis-
tan are acutely aware of the economic benefits arising
from transport. In most cases the farmers are owner-
occupiers who have a farm surplus to export from their
area. They are fully aware of the price differentials
between the farm gate, the district market, the provin-
cial market and the national market and the effect of
transport costs and middlemen's margins on these price
differentials. The motivation is therefore mainly
economic although there is a growing awareness of the
social benefits which can accrue. For example it is
most difficult for a village to attract and keep a good
school teacher if it is not connected by a road. Access
to health services is also a major social incentive.

RDD has 27 field offices at provincial level. These
offices provide liaison services between the provincial
government, the villages and RDD headquarters. They
generate new projects and are in constant direct touch
with the villagers, analysing their needs and suggesting
solutions to their problems. These provincial offices
also organize all local resource inputs to construction
programmes and other RDD activities. They are res-
ponsible for the administrative and supply back-up to
the construction teams.

In the longer term, it is intended to decentralize
the technical operation of the department to the pro-
vincial offices. At the present time, however, there is
insufficient technical staff to be able to do this.

Maximum productivity of engineers and techni-
cians is ensured by the use of construction supervisors
recruited from 12th grade school graduates in the pro-
vinces. These undergo a four-month course in con-
struction methods at the RDD training institute in
Kabul or in some cases are trained on the job by the
major construction team staff. The course is very basic
and practical in nature. A construction handbook in
Farsi (the local language) has been prepared and forms
the basis of the course. The course includes instruc-
tion on reading simple drawings, simple setting out
from engineers pegs and sight rails, simple measure-
ments of areas and volumes, the techniques of mixing
and placing concrete, building in random rubble ma-
sonry and brickwork, the construction of simple form-
work and falsework, etc. It also includes basic in-
struction in keeping simple site records and organizing
labour. On completion of their course, they are as-
signed to a construction team to gain practical field
experience. Refresher courses are held from time to
time.

In the case of roads which serve a number of
villages, the incentive to provide purely voluntary la-
bour varies with the location of the actual work site
or work sites relative to the location of the village.
For example, in the case of a bridge, those villagers
living on the near side of the river have little or no
incentive to construct the bridge as the benefits will
go to villages located on the far side of the river.
Where a village is located close to and on the near
side of the bridge, the villagers are a very convenient
potential source of labour; however, if no benefits
accrue to them they will not provide voluntary labour.
The villagers living on the far side of the river who
stand to benefit from the bridge may live a consider-
able distance away and it may not be feasible for them
to travel to the work site each day. In such cases it
has been found necessary to provide an additional in-
centive to the villagers on the near side of the river
to provide labour for the construction. This incentive
usually takes the form of food rations provided by
WFP. In some cases, where this incentive does not
produce the necessary labour, a cash incentive is paid
in addition to the food. This cash incentive usually
amounts to 20 per cent of the going wage rate. Similar
considerations apply to the construction of individual
lengths of road which form parts of a complete road.
Thus, on a particular length, all three types of labour,
voluntary, WFP-supported and WFP plus cash sup-
ported, may be working in the same gang at the same
time, the proportion of each type depending on the
benefits which that particular length of road will pro-
vide to each individual group.

2. Construction resources

In any labour-intensive programme the major re-
source utilized is labour and, when voluntary or semi-
voluntary labour is used, the well-spring of this
resource is motivatiQn. The identification of this moti-
vation and the means of sustaining it therefore becomes
a major consideration in the planning process. Four
types of unskilled labour, entirely confined to males,
are in regular employment on RDD schemes:

(a) Voluntary labour;
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In the case of bridge piers and abutments found-
ed in water or waterlogged conditions, design is con-
strained by the depth and size of excavation which can
be attained. In the case of open foundations, the
maximum practical depth attainable is about two
metres. This is due to the lack of sheet piling and
timbering capacity and to the limited pumping equip-
ment available. Where scour conditions dictate greater
depths, two alternatives are used: either scour protec-
tion is provided to reduce the scour depth or open
caissons are sunk which reduce the area of the excava-
tion and provide excavation support at the same time.
The former solution is not entirely satisfactory as it
involves extensive work under water (toe walls and
bed protection) and lack of regular post-construction
inspection means that flood damage often goes unde-
tected until scour endangers or causes failure of the
structure. Open caissons sunk through temporary sand
islands are also proving a viable solution to this prob-
lem. In the case of abutments the problem can often
be solved economically by adding an extra span at
each end of the bridge enabling the abutments to be
founded at higher levels in dry conditions. The mate-
rial and costs saved on the simpler abutments in most
cases offsets the cost of the additional spans.

Locally indigenous materials such as random
rubble masonry, stone, gravel and sand aggregates for
concrete, timber poles for concrete falsework, etc., are
normally provided by the villagers themselves either in
the form of voluntary labour for winning stone and
aggregates or as a contribution from the village of a
portion of their timber resources. As in the case of
the voluntary labour, similar incentive considerations
apply as have been discussed.

Imported materials such as reinforcement steel
and nationally indigenous materials such as cement
and sawn timber are provided by RDD. When plan-
ning the road the designs adopted deliberately minimize
the requirement for imported and nationally indigen-
ous materials. Thus, for retaining walls, dry random
rubble would be used in preference to random rubble
in cement mortar even when the value of the labour
and materials in the former would exceed the latter.
This policy stems from the basic philosophy of RDD
which is to help villagers to help themselves. In this
context the greater the proportion of the resource in-
puts provided by the village itself the greater the sense
that the road is their road.

Except in the case of major construction teams the
construction methods are entirely labour intensive. The
only equipment which might be provided consists of:

Another constraint is the fact that the use of un-
skilled village labour which works only on one project
does not allow the building up of elementary construc-
tion skills in the labour force. The construction tech-
niques involved must therefore be confined to very
basic unskilled operations plus the use of any indigen-
ous skill available in the local environment, such as
dry stone masonry, construction of ea:rth and stone
coffer dams, etc. Designs have been deliberately deve-
loped which can tolerate such limitations in the re-
sources available. This in effect has led to the exten-
sively use of random rubble masonry (both dry and
in cement and mud mortar) and gabion construction.
It is also intended to introduce reinforced concrete crib
construction in the near future.

(a) Pumps for dewatering structural foundations;

(b) Dump trucks where materials have to be moved
beyond the range of hand-carriage or donkey trans-
port;

(c) Concrete mixers;

(d) Concrete poker-type vibrators.

It might be considered that the use of voluntary
labour as a construction resource would divert labour
from agricultural production activities. This is not the
case as there is a considerable reservoir of unemploy-
ed and underemployed labour available in the villages
on a seasonal basis.

There is a further constraint to be considered
when designing roads which are constructed by volun-
tary labour. The villagers will only do such work as
they consider necessary to achieve the objective, i.e., a
means of access to their village. Thus, if they con-
sider that a 3.5 or 4 metre wide formation width is
adequate, it is most difficult to get them to construct
the 6 metre wide formation which might be dictated
by considerations of traffic use and safety. Similarly,
if they do not consider a culvert to be necessary they
will not construct it. In this type of work, therefore,
design criteria must always be considered as guideline
targets rather than as immutable minima.

3. Design considerations peculiar to voluntary labour

Design criteria must always be considered as in a
state of change and this is particularly the case in con-
ditions of developing technology. Design criteria must
also be compatible both with the resources available
and with the construction techniques to be used. In
the present case the design criteria discussed below are
geared to a situation of voluntary or semi-voluntary
labour intensive construction using the minimum of
manufactured materials. They do not apply to situa-
tions where paid unskilled labour and adequate equip-
ment are available.

The design criteria for road structures are govern-
ed by a number of constraints arising from the use of
voluntary labour and the absence of equipment. In
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developed and it is planned to use crib
walls and aprons extensively for future
works.

the case of concrete, the aggregates used are river run
gravel usually "all in" but sometimes divided into
coarse and fine fractions. The grading of the aggre-
gate normally has to be accepted as it is because mo-
difying the grading and washing out unacceptable fines
is a task the labourers are reluctant to perform be-
cause they do not accept it as necessary. In situa-
tions where close supervision is available, these tasks
are possible but design criteria must be based on the
general case. Batching of aggregates is by "litter" loads
and, as a litter is an open pan, it contains no precise
volume. Volumetric batching boxes are now being
introduced, but their use will take time to penetrate
to all sites. A lot of the mixing is by hand (small
mixers are gradually being introduced) and although
the principle of 3 times dry and 3 times wet is being
introduced it is by no means universal in practice. As
a result of these constraints, the reliable working
strength of concrete is low and a design strength of
50 kg/cm2 is used. In this connexion, a major effort
has been started to improve the quality of concrete by
better supervision (courses are being run for construc-
tion supervisors), volumetric batching (batching boxes
are being introduced), machine mixing (concrete mix-
ers have been procured). By these measures it is hoped
to increase the quality of concrete produced to the
point where a design strength of 70 kg/cm2 will result
in considerable savings in reinforced concrete volumes.

(b) Culverts

(i) The usual type used up to the present has
random rubble masonry walls with rein-
forced concrete slab decks. Pipe culverts
are seldom used because of the cons-
traints of casting the pipes on the sites
with the lack of control over concrete
quality. Transport problems preclude the
use of pipes manufactured at centralloca-
tions.

(c) Retaining walls and bank protection

(i) Random rubble dry stone masonry. This
type is extensively used. In areas where
suitable stone is freely available the vil-
lage people have developed skills in its
use as it is used for boundary walling,
housing, land terrace walling, etc. Such
walling is often "stitched" with brush-
wood or timber poles.

(ii) Random rubble stone masonry in cement
mortar. Where conditions are such that
there is insufficient space for the stepped
batters of dry stone walls or where there
are erosion problems, then walls in 1:4
or 1:5 cement mortar are built.

The types of structure now in use and some about
to be introduced in the near future are discussed be-
low:

(iii) Crib walls. In areas where masonry
stone is not available, reinforced con-
crete crib units connected by rebar steel
dowels are being introduced. These cribs
are filled with earth, gravel and small
boulders.

(a) Bridges

(i) Abutments and piers. Random rubble
masonry in cement mortar or plain con-
crete excavated footings are the normal
type. Sunk open caissons. both circular
and elongated hexagonal are being intro-
duced. The lack of equipment precludes
the use of piling either for bearing or
sheet piling for excavation support.

(iv) Gabions. These are extensively used fol
scour and bank protection but also for
retaining walls in unstable and water-
logged ground.

(ii) Spans. For spans up to 12.5 metres, rein-
forced concrete is used, slabs up to 9
metres and T beams for 10 metres and
12.5 metres. In some cases T beams are
used up to 20 metres. Designs have been
developed for timber trusses up to 30
metres span and it is planned to build
two bridges of this type in 1979. A
number of masonry (brick and stone)
arch spans have been built. All spans are
single lane with a width between kerbs
of 4.5 metres.

(d) Causeways or "saddle" bridges

(i) In Afghanistan's semi-arid climate there
are a large number of stream and river
crossings which are dry (or have very
small flows) for the greater part of the
year. Such drainage channels are called
washes. At certain times, often for very
short periods, such washes run with con-
siderable flows. These washes are often
very wide (up to 1 kIn) and to bridge
them with a dry crossing for tertiary road
traffic volumes would be uneconomic. In
some cases the flow pattern is such that
for 9 months of the year the flow will

(iii) Scour protection and training works. Ga-
bions are usually used for these works.
A reinforced crib unit has also been
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be nil or minimal followed by 3 months
of significant flow interspersed with
periods of high flow of very short dura-
tion. The solution adopted for this situa-
tion is to construct a causeway which has
a cross section designed to discharge the
3 months significant flow at a fordable
depth (usually taken as 35 cm) allowing
the road to be interrupted during the
short periods of high flow. Such cause-
ways may be of unvented masonry or
pervious gabion construction. In cases
where there is a significant dry-weather
flow, slab culvert vents are provided.

posed to the lateral movement of earth in short dis-
tances from cut to down-hill waste. The former re-
quires earthmoving equipment. the latter can be done
by hand. In addition. the filling of re-entrants on steep
side-slopes often means considerable expenditure on
retaining walls and pre-fill benching.

In such cases, the principle of stage design can
often achieve significant savings on initial construction
costs. There is no doubt that such an approach will
result in a higher total construction investment by the
time the final stage is reached. However, if the traffic
growth rate is expected to be small and the initial
traffic volume is low (less than 50 vehicles per day)
the effect of postponing the capital expenditure requir-
ed by the later stages can, by the effect of discount-
ing the costs, result in lower net present costs. This
effect, in cases where benefits are low, can have a deci-
sive effect on the economic equation and convert a
non-viable to a viable investment.

4. Stage design for roads

The concept of stage construction of roads is
well known. It consists of the construction of the vari-
ous elements of a road, earthwork, subbase, base and
surfacing in stages. Each stage is constructed at the
point in time when traffic volumes dictate that par-
ticular stage. Thus, in the first instance, when low
traffic volumes are forecast, the road is constructed
with narrower formation widths and lower pavement
strengths than are predicted for the final stage. In
such cases, it has usually been assumed that the road
must be constructed on the same horizontal alignment
in the first stage as will be required in the final stage.
The vertical centre line may be adjusted in stages to
accommodate the progressively higher sight distance
standards demanded by increasing traffic volume and
the same may apply to the widening of cuts or re-
moval of obstacles to increase horizontal sight dis-
tances. The horizontal alignment of the centre line,
apart from minor adjustments such as the insertion of
transition curves and adjustments to curve radii within
the earthwork width, is, however, usually fixed by con-
siderations of the final traffic volume to be accommo-
dated.

The question of ruling and maximum gradients,
which are often critical design parameters in moun-
tainous regions, requires special attention if stage de-
sign is to be adopted. The gradient criteria should be
applied to the final improved alignment and the profile
of the initial alignment adjusted to control points where
the initial alignment crosses the final alignment. Thus
the distance along the centre lines between two coin-
cidental points on the two alignments might be 1,000
metres on the initial alignment and 500 metres on the
final alignment. If the final design grade were to be
5 per cent, i.e., a rise of 25 m over the 500 m section,
then the gradient on the initial design section would
have to be restricted to 2.5 per cent, so that when the
final design is achieved the final design gradient criteria
can be met.

A second point requiring careful planning is the
question of culverts and drainage structures. In the
initial stage, permanent culverts should only be located
in positions where the initial and final alignments coin-
cide or nearly coincide. In other cases, either road
dips (pitched to prevent erosion) can be provided, or
dry stone random rubble abutment walls supporting
pre-cast concrete slabs should be used. At the final
stage these slabs can be transferred to the final loca-
tion culverts.

This general method of stage construction is a
valid and economic concept in flat or rolling country,
as the effect of higher horizontal alignment standards
involves a comparatively small increment in earthwork
costs. For example, the cost differential of joining tan-
gents by large radius curves instead of small radius
curves is usually a small percentage of the total earth-
work cost. In mountainous country, however, where
a road is running up a steep-sided valley (a very pre-
valent case) the cost differentials may be very high. If
a large number of small radius curves are accepted,
the road centre line can follow the contour with a
minimum of earthwork. A higher standard of curva-
ture and sight distance will involve cutting through
spurs and filling through re-entrants. This not only
involves higher volumes of earthwork but also the
longitudinal movement of earth from cut to fill as op-

Bridges should be considered as control or obli-
gatory points and constructed on the final alignment.
In cases where this proves very difficult to achieve, pre-
fabricated bridges usch as the Bailey can be used. Al-
ternatively, where traffic growth indicates that the final
alignment will not be required within the life span of
a temporary bridge (about 15 to 20 years), then a tim-
ber structure can be provided. In cases where initial
traffic volumes are low somewhat less than 25 vpd)
interruption of traffic for limited periods (about 24 to
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48 hours) can usually be accepted and pitched fords
can be constructed on the initial alignment.

The decision to adopt stage design must be pre-
ceded by a carefully considered judgement of the traffic
growth pattern. An element of risk is, of course, al-
ways involved but the possible savings offered by the
method are such that they allow much-needed access
to be provided to villages and small towns which would
otherwise remain in isolation with all that that involves
in terms of retarded economic and social develop-
ment.

(a) Be suitable for operation in rural areas where
the network of surfaced roads is likely to be
limited;

(b) Meet the transport requirements of the local
people;

(c) Be relatively low-cost;

(d) Be suitable for local manufacture utilizing as
far as possible local resources;

(e) Be reliable in rural conditions. and compa-
tible with available maintenance skills.

Thus 

indigenous transport equipment includes:
Aids to head. back and shoulder loading
Wheelbarrows and handcarts
Bicycle, cycle trailers and tricycles
Pack animals and animal-drawn carts
Motor cycles and their derivations
Motorized three-wheeled vehicles
Single-axle tractors.

It excludes conventional motor vehicles such as the
motor-car, the truck and the bus. These vehicles are
designed basically to meet the needs of developed
countries and are generally unsuitable for local manu-
facture in most developing countries (India, with its
very large population, is an exception). They are very
expensive to buy and to run, so that very few people
in rural areas of developing countries can afford to
own them. This is not to suggest that conventional
motor vehicles are inappropriate to all rural conditions,
nor that they have no role to play in rural transport.
However, the reason for focusing attention on indigen-
ous transport equipment is that there are many rural
transport needs which cannot be met by conventional
motor vehicles.

This approach can also offer a solution to the
dilemma of being unable to construct a road according
to the final alignment requirements because its con-
struction would require mechanical equipment (heavy
rock cuts, scrapers, etc.) which is not available in the
country. The stage design approach enables a road to
be built, as the side hill cut operation can always be
achieved by hand labour using hand tools. Thus road
access can be provided in many cases where the con-
ventional design approach would involve costs which
rule out viability. In such cases the villages and towns
involved are condemned to indefinite stagnation in an
isolated environment.

(To be continued)

DEVELOPMENT OF INDIGENOUS EQUIPMENT
FOR RURAL TRANSPORT.

This paper argues the case for paying greater at-
tention to indigenous transport equipment; reviews the
characteristics and likely applications of the different
types of indigenous equipment which are already used,
or which could be used, for rural transport in the
ESCAP region; examines the potential for developing
improved forms of indigenous equipment which will
meet rural transport needs more effectively than at pre-
sent and summarizes the major issues to be discussed
at the seminar-cum-workshop.

The availability of suitable means of transport is
essential to many activities in rural areas. Agriculture.
the basis of any rural economy. requires transport for
the farmer to move himself. his implements and his
inputs. such as fertilizers and water. to his land and
to carry his produce to the home or the market. Trans-
port is needed to bring firewood. water and purchased
goods to the home. to allow access to medical and
educational facilities, and for personal travel to social
gatherings and markets. The development of rural
industries is dependent upon the availability of suitable
means of transport to move raw materials to the factory
or workshop and to distribute finished products.

1. The role of indigenous transport equipment

It is necessary first to define what is meant by
indigenous transport equipment:

"Vehicles, or forms of transport, which meet local
movement needs, utilize local resources, and are
appropriate to conditions in rural areas of the
ESCAP region."

Because local conditions vary from place to place, a
form of transport which is appropriate in one location
may be inappropriate in another. However, indigenous
transport equipment should:

The network of surfaced roads suitable for motor
vehicles is limited in rural areas of most developing
countries. Thus many journeys, for the movement of
goods or personal travel, must take place on routes
which have no surfaced roads. In these circumstances

.This paper was prepared by Mr. I. J. Barwell, Intermediate Techno-
logy Development Group, London, and presented at the ESCAP Seminar-
cum-Workshop on Rural Road and Transport Development held at
Dacca, Bangladesh from 21 March to 3 April 1979.
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the only means of transport is by means of indigenous
equipment which can operate on footpaths and earth
tracks. This will be the case for the foreseeable future
because, although most countries are investing large
sums of money in rural road construction, roads are
very expensive and therefore the expansion of the net-
work is inevitably slow.

token cost using available matenals. However, these
methods are physically arduous, and the speed of travel
is slow. Transport by these methods is time-consum-
ing, the maximum useful load is only 30 to 40 kilo-
grammes and the distance of travel is limited. There
is some concern that the habitual carrying of heavy
loads can cause a person physical disability and injury.

Even on routes which have surfaced roads many
journeys are, and will continue to be, made using in-
digenous transport equipment. Only a small minority
of people living in rural areas can afford to own con-
ventional motor vehicles, so that the only way most
people can use these means of transport is through
some kind of hire service (e.g., travelling on a bus,
or paying for goods to be moved by truck). Thus
access to these means of transport is limited and there
may not be a suitable service available at the time a
person wants to make a journey or move some goods.
However, many people can afford to own some form
of indigenous transport equipment which is available
whenever they want to use it. Many journeys can also
be made more cheaply by using indigenous transport
equipment, particularly if the distance of travel is fair-
ly short and the load fairly small.

Despite their disadvantages. these methods of load
carrying are likely to remain an important means of
rural transport for the foreseeable future. It is there-
fore worth while to consider what can be done to ease
the physical burden and reduce the possibility of in-
jury. It is not clear whether anyone of the three
basic methods of supporting a load has a clear advan-
tage over the others. and the main factor affecting
choice of method is probably social custom. However.
there is a known disadvantage of headloading; the load
that a person can carry in this way is about twice
that which he or she can lift on to the head unaided.
It is certainly worth examining the different carrying
aids used in different locations to determine whether
any of them offer distinct advantages.

One potentially important development is the im-
proved Korean chee-ke. The traditional chee-ke, which
is very common in the Republic of Korea, is a wooden
A-frame strapped to the back, on which loads are
carried. A team at the Soong-Jun University have
developed an improved version. This can be carried
on the back like the traditional device over rocky or
steep terrain but can rapidly be converted into a
wheeled handcart which is more effective on flat ter-
rain. Tests in the Republic of Korea have shown it
to be significantly more efficient than the traditional
chee-ke, particularly on longer journeys. It has prov-
ed to be acceptable to the people and would appear
to have great potential both in the Republic of Korea
and in other countries.

Until recently. the emphasis in improving rural
transport facilities has been almost exclusively upon
road construction. Little attention has been paid to
increasing the availability or efficiency of indigenous
transport equipment despite the important role which
it plays. Often the types of equipment which are used
are traditional devices that have remained unchanged
for many years. Their design can be improved. and
their usefulness significantly increased by the applica-
tion of contemporary technical knowledge. Some types
of equipment are used only in certain localized areas
but could meet transport needs in other places where
they are presently unknown. Several new and poten-
tially useful items of transport equipment have been
developed recently but are not yet widely used. In the
next section the potential for the development and
wider application of a range of different types of in-
digenous transport equipment is discussed in detail.

2.1.2 Handcarts and wheelbarrows

Except where the terrain is steep or rough. it is
more efficient for a person to push a load on a wheel-
ed carrier than to support it on his head. shoulders
or back (this is the principle of the improved chee-ke
just described). Using a wheeled carrier one person
can move a load of up to 180 kg at normal walking
speed. A given load can be moved with much less
effort than by head. shoulder or back loading.

2. Indigenous transport equipment

, Human.-powered transport

2.1.1 Head, shoulder and back loading

These forms of transport, where a person walks
supporting a load on the head, the shoulders or the
back are the most common methods of load carrying
in rural areas. Loads can be carried over steep, hilly
or rocky terrain on any surface on which walking is
possible; a specially prepared track is not essential.
The various carrying aids, such as headbaskets, shoul-
der-poles and back-frames, can be made locally at

There are two basic types of wheeled carrier:

A wheelbarrow has one wheel and is usually push.
ed by one person.

A handcart has two wheels and is pushed and/or
pulled by one or more person(s).
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The handcart is a fairly common form of goods
transport, though more in urban than in rural areas.
Its main advantage is that, since it has two wheels, the
operator does not have to balance it against sideways
tipping. In towns and cities in Bangladesh, four-man
handcarts are used to move loads of up to about 750
kg. However, for rural use the handcart has certain
disadvantages. It requires a fairly wide track on which
to operate and is difficult to control on rough surfaces,
since if one wheel hits a bump the cart tends to be
deflected from its direction of travel.

tage of the bicycle is that it can be used on narrow
tracks, though it is not effective in hilly, very rough
or sandy conditions. The bicycle is already widely used
in rural areas for personal transport and to carry a
passenger or a cargo load such as a sack of grain.
Loads of up to 90 kg are carried on bicycles, though
with loads greater than about 50 kg it becomes very
difficult for the rider to balance the machine. In some
circumstances, if a very heavy load is to be moved, this
is strapped to the bicycle which is then pushed rather
than ridden. Thus the bicycle is an important means
of rural transport and offers a significant increase in
both speed of travel and load-carrying capability com-
pared with walking. However, there is still consider-
able potential for increasing the usefulness of pedalled
vehicles.

The wheelbarrow can be used satisfactorily on
narrow, rough surfaces and is therefore likely to be
better suited than the handcart to those rural areas with
poor roads systems. It should also be cheaper having
only one wheel. Surprisingly the single-wheeled barrow
is not a very common form of rural transport, except
in China, though it is used extensively for construction
work.

The type of bicycle usually found in developing
countries was common in Europe thirty or forty years
ago. It remains popular in developing countries be-
cause it is stronger, more durable and better suited to
load carrying than modern Western designs. However,
this type of bicycle was not designed to carry adult
passengers and heavy cargo loads, nor to be used on
earth tracks. As a result, the carrying of heavy or
bulky loads is awkward and the rider may have dif.
ficulty in balancing the bicycle when it is loaded. It
is by no means certain that the wheel and tire sizes are
ideal for rural use. It is likely that the usefulness of
the bicycle in rural areas would be significantly in-
creased if it were specifically designed for such con.
ditions. This would involve providing additional cargo
or passenger space, suitable gearing for moving heavy
loads and wheels and tires effective on unsurfaced roads
and tracks.

The wheelbarrow used in China is very different in
appearance from that found in other parts of the world.
The familiar type of wheelbarrow used in construction
work has the load carried in a container behind a fair-
ly small diameter (about 350 mm) wheel. This means
that the operator has to support a fairly large propor-
tion of the load in addition to pushing the barrow. The
Chinese wheelbarrow has the load carried directly
above a large diameter (about 700 mm) wheel. The
operator therefore has to support only a small propor-
tion of the load and most of his power can be devoted
to pushing the barrow. The large-diameter wheel
makes the barrow easier to operate on rough surfaces.
Because the load is carried ve~y high, the Chinese
wheelbarrow is very prone to tipping side-ways. This
problem is overcome by the operator wearing a strap
over his shoulders which is tied to the two barrow
handles. There is practical evidence, from tests carried
out on behalf of the World Bank, that the use of the
Chinese barrow allows the movement of loads 50 per
cent greater than is possible with the more conven-
tional type. The tests showed that one person could
carry a load of up to 180 kg on the Chinese barrow.

Development of such a bicycle would be a major
undertaking, but there is also scope for improving the
load-carrying capability of existing designs. Loads can
be carried above the front wheel, above and on either
side of the rear wheel, and on the crossbar of the
bicycle. There are many different types of simple car-
riers fitted to bicycles in different parts of the world.
It is worth comparing these to decide which are the
most effective.Given that it could allow one person to move five

to six times the load possible by head, back or shoul-
der loading, the Chinese wheelbarrow warrants further
investigation and testing. Such a barrow should be
suitable for local construction in wood or steel and a
number of different types of wheel could be used.

The load-carrying capacity of a bicycle can be
increased by using it to tow a tWo-wheeled trailer. This
gives additional cargo or passenger space without the
handling problems experienced when the load is carried
on the bicycle itself. Loads of 100-150 kg can be
carried in a cycle trailer, which can be made quite
cheaply using tWo standard bicycle wheels. The trailer
can be designed for rapid attachment to and removal
from the bicycle and can be used separately as a hand-
cart. The cycle trailer is very common in a few coun-
tries but virtually unknown in others.

2.1.3 Pedalled vehicles

Pedalling is a very efficient way of using human
power for transport. Travelling by bicycle is about
four times as energy efficient as walking. As a result
a person can travel a lot faster on a bicycle
(15 km/h) than on foot (3-4 km/h). A great advan-
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port. Except in those extreme conditions. the power
of the animal is better used to pull a cart.

The three-wheeled pedal tricycle (rickshaw, tri-
sha, bejak, etc.) is a familiar sight in many Asian cities,
used predominantly as a passenger carrier. It provides
a convenient means of transport over short distances
and is also an important source of employment. Re-
cently tricycles have been used increasingly for goods
movement and for rural transport. In the drier rural
areas of Bangladesh, tricycles are now an important
means of goods and passenger transport, operating for
hire on sealed and brick-soled roads and on the wider
earth tracks. They provide transport to and from
markets, offer a feeder service to trucks and buses
operating on major routes, and carry cargoes such as
bricks and firewood. A tricycle costs about twice as
much as a bicycle and can move a load of 200 kg or
more. Different types of passenger and cargo bodies
can be fitted according to use.

Animal-drawn carts, and in particular the oxcart,
are a major form of rural transport in Asia, the prime
example being Ind~a, where it is estimated that over
60 per cent of all goods carried from farm to market
are moved by oxcart. The use of oxen for transport
is, of course, linked to their use in agriculture. The
oxcart, drawn by a pair of bullocks or buffaloes, will
continue to playa major role in the rural economies
of Asia for many years to come.

The design of these oxcarts has remained virtual-
ly unchanged for many years. Although there are im-
portant detail variations, the main features of the tra-
ditional oxcart are common throughout Asia. It has
two large-diameter narrow wooden wheels, mounted on
a forged axle and running on loose-fitting bushes. A
wooden platform is fitted to the axle and runs forward
to a simple yoke to which the animals are harnessed.
Typically, a cart costs $US 100 to 180, has a maximum
payload of about 800 kg and moves at 3-41/2 km/hr.
There are other types of animal-drawn carts which are
much less common: carts drawn by a single ox; carts
drawn by horses or camels, and four-wheeled carts.

However, most existing tricycles have a number of
deficiencies which limit the useful load and the speed
of travel, make life very hard for the rider and cause
maintenance problems. The tricycles are excessively
heavy; they have only a single gear, about the same
as that on a bicycle, yet they carry three times the
load; they have only one brake and they are prone to
wheel damage and breakage.

A programme is under way in Bangladesh to
develop an improved rickshaw with a lighter but
stronger frame, a three-speed gear box, a simple differ-
ential so that both rear wheels are driven, and foot-
operated band brakes on the rear wheels. This should
increase both the performance and safety of the rick-
shaw.

A comprehensive attempt to develop an efficient
tricycle is the Oxtrike. designed in the United King-
dom and presently undergoing tests in Asia and Africa.
This again has a gear box. differential and band brakes.
but uses slightly smaller but stronger wheels. The
frame. instead of being based on that of a conventional
bicycle. is of welded construction from square steel
tube or folded sheet steel. It is therefore suitable for
small-scale manufacture in a workshop using basic
metal-fabricating equipment.

Although the large-diameter, narrow wheel of the
traditional cart is effective in muddy conditions, it does
cause damage to surfaced roads because of the high-
contact pressure at the rim. In some places carts
operating on surfaced roads are required to have a
rubber strip, usually cut from an old truck tire, fitted
around the rim to reduce this problem.

Some carts are now fitted with pneumatic-tired
wheels running on roller bearings. A cart with these
wheel can, on smooth surfaces, carry up to 2500 kg
without damage to the road. However, such wheels
are expensive and are not effective in mud. Pneumatic-
tired carts are much less common than the traditional
type and are used mostly in urban areas and in the
richer agricultural regions with good roads.

2.2 Animal-powered transport

Work animals, including the donkey, horse, bul-
lock, buffalo and camel, are an important source of
power for rural transport. These work animals can
generate much greater power than a human being and
therefore allow much greater loads to be carried. How-
ever, animal-powered transport is inherently slow, be-
ing restricted to the normal walking speed of the
animal.

In areas of steep or difficult terrain where wheel-
ed transport is impossible, pack animals, carrying loads
on their backs, are a very effective means of trans-

There are major deficiencies in the design of tra-
ditional carts which mean that the power of the ani-
mals is used inefficiently:

(a) The carts themselves are excessively heavy-
a typical Indian cart weighs 400 kg;

(b) The traditional yoke, resting on the animals'
necks, is inefficient since it transmits power
through the weak neck rather than the strong
shoulders. It also causes injuries to the
animals;

(c) The wheel bearings are inefficient and waste
power;

(d) Some carts are badly balanced so that a lot
of the load bears on the necks of the animals.
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There is great potential for improving the efficiency
of bullock carts so that they can carry greater loads
at somewhat higher speed and so that, in some cir-
cumstances one animal can do the work that presently
requires two. The major areas of improvement are:
reduction in the weight of the cart and the wheels by
more efficient use of timber, or its replacement by steel
sections; the use of baIlor roller bearings or of close.
fitting bushes running on machined axles; and the use
of a more efficient yoke -there is a design available
for a type of collar harness, known as the three-pad
harness, which appears to be very effective. Any im-
proved carts designed for rural use must retain the
ability to operate in muddy conditions.

On the Greek island of Crete, there are several
three-wheelers being locally produced by small manu-
facturers. They use single-cylinder 8-12 hp diesel en-
gines (diesel fuel is one-third the price of petrol in
Crete) and are widely used by small farmers on the
island. They have payloads of up to 1,000 kg and
maximum speeds of about 35 km/hr.

Finally, there are motorized devices intended pri-
marily for agricultural operations but which can also
be used as transporters. The best example is the
"single-axle" or "two-wheeled" tractor which has prov-
ed very successful for wet-land agriculture in Asia.
These can be hitched to a two-wheeled trailer to haul
loads of up to 750 kg at a maximum speed of 15 km/hr.
Perhaps the most interesting design is that developed
by the International Rice Research Institute which uses
a 5-7 hp single cylinder petrol engine. This, like the
self-propelled cart, is designed to be suitable for local
small-scale manufacture and is marketed in the Philip-
pines at a price ($US 1,000) about half that of com-parable 

Japanese imports.

2.3 Low-cost motorized vehicles

There are limits to what can be achieved by
human- and animal-powered forms of transport. The
extra power available from a motorized vehicle in-
creases transport capability, and allows faster travel and
more effective operation in hilly conditions. There are
several relatively low-cost motorized vehicles suitable
for use on unsurfaced roads and tracks in rural areas.

At present, motorcycles are used mostly in urban
areas. However, they are potentially useful in rural
conditions, they have the advantages of being able to
operate on narrow tracks and, with suitable gearing,
can cope with quite difficult terrain. Like the bicycle,
the load-carrying capacity of the motorcycle is limited
by space and the difficulty of balancing the machine.
However, it can be used to tow a trailer, in which form
it can carry a useful load. In Indochina, 50 cc mopeds
are used to haul trailers carrying loads of up to 200
kg. Another means of adapting the motorcycle is to
attach a single-wheeled sidecar. This form of trans-
port is increasingly popular in rural areas of the Phi-
lippines, where 80-125 cc motorcycles fitted with side-
cars, carry two passengers or up to 400 kg of cargo.
The side-cars are locally produced in small workshops.
This form of transport, which is operated on a hire
basis, has been found to be suitable for use in quite
difficult terrain.

There are certain low-powered, three-wheeled ~e-
hicles which are suitable for rural use. The Inter-
national Rice Research Institute has developed a "self-
propelled cart" with a single, steered front wheel driven
by a single-cylinder petrol engine. This has a payload
of 720 kg and a top speed of about 15 km/hr. It is
designed to make the maximum use of standard com-
ponents -engine, chains, sprockets, bearings, etc., al-
ready being imported into most Asian countries for
other purposes. The remaining components are fairly
simple and can be locally produced in small work-
shops. Thus the vehicle can be locally manufactured
and spare parts should be easily available.

3. Discussion

In the previous section, the range of types of in-
digenous transport equipment have been described. The
discussion has covered the types of equipment that
already exist, and the potential for improving their
design so as to increase their performance in rural
conditions. The vehicles have different characteristic.c;
in terms of cost, power source, load carrying capacity,
speed and track requirements. They represent a range
of options for meeting different transport needs ac-
cording to local economic and social conditions. There
is the additional possibility of developing new types of
indigenous transport equipment to meet transport needs
not adequately covered by existing vehicles. For
example:

(a) All the pedalled vehicles described are operat-
ed by one person. Pedalled vehicles powered
by two or more people would offer the pos-
sibility of carrying greater loads or operating
on more difficult terrain. Such vehicles are
technically feasible.

(b) A particular problem is transport in steep,
difficult terrain unsuitable for wheeled ve-
hicles. The only options available at present
are for the loads to be carried by people or
by animals. One possible alternative is to
construct simple monorail systems or over-
head cableways along which loads can be
moved by winch. These might be human or
motor-powered.

The paper has concentrated on land transport al-
though it is recognized that in certain parts of the
ESCAP region water transport is particularly impor-
tant. The arguments for improving the performance
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road development and other key variables and also to
find out ways in which the settlement schemes and land
use had been affected in terms of economic reorienta-
tion in response to development of highways and sec-
ondary networks such as feeder roads. It is hoped that
a comprehensive picture has been built up on the im-
pact of roads on a largely agricultural and traditional
society made up of different ethnic groups operating at
different economic levels.

The study also attempted to work within the con-
ceptual and theoretical framework of an evolving
economy with increasing complexity in the transpor-
tation network. At each stage of economic develop-
ment, there is a corresponding mode of transport which
forms part of a modal continuum over time and space;
the increased complexity of the network interacts with
the existing system of spatial economic structure, result-
ing in an adaptation and learning process whereby the
rural system becomes more open and links itself to
the modern economic system through intensified energy
flow between the rural areas and the service centres,
the seaports and eventually the world economic, poli-
tical and cultural system.

of indigenous types of boats are similar to those for
land transport. It is hoped that the Seminar will in-
clude discussions on the potential for improving the
efficiency of non-motorized boats and for low-cost
mechanization of boats.

The range of vehicles described form a basis for
discussion on the development and wider application
of indigenous transport equipment. The ESCAP
Seminar-cum-Workshop will allow participants to:

(i) Exchange information on equipment used in
different parts of the region;

(ii) Assess the potential for introducing into their
own locality types of equipment already used
in other parts of the region;

(iii) Assess the potential for improving indigenous
equipment already used in their locality;

(iv) Assess the need for new types of indigenous
transport equipment;

(v) Discuss different forms of vehicle ownership
and operation which will assist in improving
transport facilities in rural areas;

(vi) Establish priorities for further work and de-
fine the assistance required. The last objective of the study was to evolve

policy-oriented recommendations as a guide for solving
rural transport problems. These included ways of com-
batting declining service centres and the planning of
viable rural settlements supported by a comprehensive
range of infrastructure facilities and desirable environ-
mental qualities.

The purpose of focusing attention on intermediate
transport equipment is to find more appropriate and
effective means of meeting rural transport needs. Thus
the basis of any discussions on the improvement and
wider application of indigenous transport equipment
must be the assessment of needs and the identification
of specific transport problems. The Seminar-cum-
Workshop will allow consideration of these topics based
on the experiences of the participants.

2. Medlodology

(a) Hypotheses The basic hypotheses can be stat-
ed:

(i) The growth of a region is a simple func-
tion of road investment;

(ii) A range of transport modes exists in all
regions but the dominant mode is a func-
tion of the level of regional development;

(iii) The rate of rural-urban migration is a
complex function of road investment and
other factors in the region.

Field data support our general view that "the
transport/development relationship is essentially a two-way 

interaction process, and the results of the inter-
action depend upon the type of economy involved and
upon the level of development at which transport im-
provements are effected."l

RESEARCH PRomcr ON THE SOCIO-
ECONOMIC IMP Acr OF ROADS IN

SARA W AK, EAST MALAYSIA.

The project was stimulated by an awareness of the
relatively large allocations for road development in
national development plans which cited road develop-
ment as a determining factor in rural modernization.
It was decided to select the State of Sarawak in Malay-
sia as a case study to look into the social and economic
impact of road development within the context of a
developing country. Thanks to the sponsorship of the
International Development and Research Centre of
Canada and the assistance of the administration of
Nanyang University. the project was able to proceed
and it was completed in May 1979.

A corollary to the above statement is the hypo-
thesis that there are two basic phases of transport
development which affect economic growth in different
ways. The first phase. known as "initial transport

1. Objectives

The main objective of the study was to understand
and explain the complex interrelationship between

.Contributed by Dr. Niew Shong Tong, Department of Geography,
Nanyang University, Republic of Singapore.

1 B. S. Hoyle, Trlmsport and Development, MacMillan, London, 1973.
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where statistics were not up to date and often non.
existent. Similar difficulties were faced with maps and
plans.

As a result, the total sample quantity and quality
was constrained by the availability of manpower,
availability of published statistics~ maps and know-
ledge.

provision" which, in the case of Sarawak, is related to
the construction of major modem roads, in theory
should stimulate economic growth up to a certain
point as the promotion of increased mobility is likely
to widen the domestic market. The second phase,
described as "transport elaboration", is related to the
extension of the basic system, including improvements
in its efficiency which permit, again in theory, a higher
level of economic growth. Both phases of transport
development are present in Sarawak.

(b) Approach A simple time frame was adopted
for the study by demarcating it into two stages: the
time before the road was completed and the time after
the road was completed. It is a "before and after"
type of study of a number of key variables:

(i) Changes in the social and demographic com-
position of the households over time;

(ii) Changes in the housing type and related faci-
lities over time;

(iii) Changes in migration patterns over time;
(iv) Changes in agricultural production over time;
(v) Changes in marketing patterns over time;
(vi) Changes in education and newspaper reader-

ship over time.

(c) Sampling. In order to facilitate easier sampl-
ing at a later stage, the regions in Sarawak were cate-
gorized into three levels. One is the more advanced
region with an early introduction of roads, with higher
population density and higher regional products such
as the First Division; the next category is where roads
had been introduced early but were not accompanied
by high regional growth, such as the Second Division;
the third category is a traditionally backward region
where there has been rapid economic growth due to
the recent introduction of roads, such as the Fourth
Division.

The sampling of towns and villages was stratified
on the above categories. In each category the sample
was selected to approach the percentage distribution
of settlements in the State. The sampling also took
into consideration ethnic groups and land schemes.
Among the regions, the Third Division was left out
for security reasons and the Fifth Division is a frontier
region which was also left out of the study area

A number of sampling methods were considered,
such as simple random sampling, stratified random
sampling, cluster sampling and systematic sampling,
Owing to the various problems outlined below, no par-
ticular one was favoured. Instead a combination of
the methods was adopted to suit the local conditions.

One of the difficulties was the lack of reliable
and up-to-date information on the people and their
social and economic characteristics on a small-area
basis. This made sampling especially difficult in areas

In view of the above difficulties, it was decided
to select samples in a settlement by a sample fraction
which was a function of the settlement size. This was
mainly done for urban service centres where the total
number of shops was known beforehand. Shops were
stratified by type of retail function. The selection of
shops of a particular function was then done by sys-
tematic sampling.

For farm interviews, samples were randomly se-
lected along the feeder road leading to or between the
settlements. Systematic sampling was adopted so that
it was also representative of ethnic groups.

The sampling fraction ranged from 80 per cent in
small centres to 30 per cent in large centres. Similar
guidelines were used for household interviews in "long-
houses" where the number of doors (households) was
known. The selection of a longhouse was based on
local knowledge of the type of crop planted and the
ethnic group.

(d) Field survey. A test questionnaire was de-
signed and tested in the field on 60 cases between May
and June 1975. The pilot survey was very useful and
it provided the necessary feedback for the final revi-
sion of the questionnaire. The pilot survey concluded
the first phase of the study, ending in late 1975.

The second phase of the study was carried out in
early 1976, culminating in the actual survey of a total
of 1,031 interviews which was completed on 25 May
1976. The field survey employed about 25 second-
and third-year undergraduates of the University of
Malaya and three Nanyang graduates. About 75 per
cent of the field workers were natives of Sarawak.

The field-work covered 758 rural and 273 urban
interviews, totalling 1,031 interviews in all. However,
only 992 cases have been processed: 28 per cent were
from 11 urban centres and 72 per cent were rural inter-
views covering 28 rural settlements.

The rural cases were distributed as follows: 40 per
cent in the First Division, 18 per cent in the Second
Division, 15 per cent in the Third Division and 27 per
cent in the Fourth Division. The urban ones were dis-
tributed with 37, 19 and 44 per cent in the First, Second
and Fourth divisions respectively.

(e) Difficulties. A number of problems encoun-
tered in the field are listed below. Most of these are
of frequent occurrence in major surveys carried out
in developing countries.
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(i) Many interviewers noted the low standard of
education of interviewees as the major source of dif-
ficulties in the field-work. Very often they failed to
understand the need for surveys, as surveys were new
to most of them. Besides inspiring curiosity, the sur-
veys planted fears among the interviewees. The lack
of records on production statistics and income also
added to the difficulties.

Besides limiting infrastructure development. the
completion of the roads has also led the local people
to rely less on local materials for their houses.

(ii) Employment. In addition to population, non-
agricultural employment is an important factor in the
growth of rural areas. It was found that agricultural
employment decreased only marginally from 91 to 86
per cent as a result of road construction and that the
growth of industry was also minimal. In the rural
areas, there was only 1 per cent of the total number of
persons employed working in the manufacturing sector.

(ii) Many interviewees suspected that the inter-
viewers were sent by the Income Tax Department.
Very often they did not like private matters to be
disclosed. In the Bintulu area, for example, most of
the respondents were very co-operative until they were
questioned on their income, age, number of workers
employed and ownership of land. In some cases work-
ers were employed without Employment Provident
Fund contributions, hence the reluctance of the res-
pondents to disclose the number of workers employed
by them.

In terms of diversification of the rural economy,
road development in general has had little impact; how-
ever, in some areas, there are significant changes from
the traditional hill padi cultivation to rubber and pep-
per cultivation. This finding is comparable with that
of a study by Grijpstra2 where road development
gathered labour resources for the rubber estates and
pepper farms which needed labourers. These labourers
subsequently set up their own farm after obtaining the
necessary technical knowledge.

(iii) Migration. The road is found to provide a
basic pre-condition for rural-urban migration, which
has been caused partly by imbalanced public invest-
ment in the urban centres which in turn generated a
large number of jobs for the rural people not in the
rural areas but in the service centres.

(iii) Local party politics also created some un-
necessary misunderstandings. Many feared that the
interviewers were sent by a certain political party to
campaign for support for the election.

(iv) Communication between interviewers and res-
pondents was generally good. However, in isolated
cases, e.g., in the Lambir Land Scheme, language was
a problem as many people could not speak Malay.

(v) In a traditional rural community, an indivi-
dual approach to the respondent generally did not work
well. Especially in the Batu Niah area, the usual
procedure according to the local custom was first to
contact the head of the community. In some cases,
the interviewer had to waste almost the entire morning
to search for the headman, who sometimes was only
available at night. Once the headman was located,
the job was straightforward and usually very smooth.

Roads also encouraged social intercourse to more
distant urban centres for rural people. mainly in the
form of marriages and return social visits.

(iv) Agricultural Production. Change in agricul-
tural production is reflected in the shifts in employ-
ment described above. Roads had a marginal impact
on shifting cultivation as a whole but stimulated some
changes from subsistence cultivation to cash crop cul-
tivation. Roads alone do not stimulate more frequent
use of fertilizers or of the transportation network. The
utilization of roads is related to the development of
other sectors such as rural technology transfer and rural
extension services.

3. Findin~ implications and policy recommendations

(a) Findings

(i) Housing, population and social infrastructure.
The study found that, for those living in longhouses
there was a change in the pattern of house ownership
from the collective to the individual which was lead-
ing to the disintegration of traditional longhouses. It
is believed that this phenomenon has a direct relation-
ship to the development of roads, which has resulted
in the rural population moving from the forest interior
and clustering along the roads, very often in a dis-
organized manner without proper supporting infrastruc-
ture facilities. The poor development or total absence
of infrastructure is not surprising: 48 per cent of the
houses have no electricity supply and 35 per cent of
the settlements do not have piped-in water; there are
also signs of poor extension of medical services.

(v) Marketing. This could be divided into two
aspects, i.e., the selling of agricultural produce to urban
centres and other rural areas; and the distribution of
goods and services from the urban or service centres
to the rural areas. It has found that, in terms of
marketing agricultural produce, there had been an
increase in the frequency of marketing small quantities
of produce over short distances. Other goods which
had been marketed in small quantities carried on foot

2 B. C. Grijpstra, The transition from shifting cultit/ation to cashcrops,
changes in a Land Dayak t/illage, Kampong Pichin 1962-1972, Depart-
ment of Rural Sociology of the Tropics and Subtropics, Agricultural Uni.
versity, Wageningen, Suriname, 1973.
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were marketed in bulk, but with reduced frequencies.
The question of magnitude, i.e., how much road deve-
lopment has stimulated the outftow of agricultural
produce from the rural areas to the service centres,
depends greatly on the extent to which the public sec-
tor and the rural people are successful in stimulating
agricultural production.

lity to learn to adapt and the willingness to change.
The traditional pattern and ways of life in the rural
areas have created a cultural pattern and value system
which takes time to change. A high illiteracy rate has
resulted in resistance to change. low productivity and
low rates of growth.

(ii) Demand for land and squatter pro.blems.
Roads have brought people from longhouses in the
interior to areas along the roads. These increased
population concentration and resulted in increased de-
mand for land for housing and crop cultivation along
the roads. This demand led to squatter problems on
state lands and acute land shortages for some rural
farmers due to the constraints imposed by the existing
land tenure system. This shortage of land also affects
rural development potential.

The roads have resulted in relatively fewer farmers
buying directly from the large service centres such as
Kuching, Sibu and Miri. On the other hand, there are
more people going to the second and third order ser-
vice centres.

This phenomenon has in fact increased the "ser-
vice base" of the second-order service centres, resulting
in the growth of some, such as Sarikei and Batu Niah,
and the decline of others, such as Niah, Roban and
Tebakang. (iii) Loss of manpo,wer and skills. Urban rural

migration has resulted in the heavy loss of manpower
and skills required for the modernization of rural areas.(vi) Modal split and travel time. Firstly, there has

been a sharp drop in the use of water transport for
long and short distance movements of goods and ser-
vices and this drop can be directly attributed to road
development. In some settlements the drop is as high
as 60 to 90 per cent.

In some cases, roads have been introduced in
Sarawak without proper planning, without introducing
a suitable mode of transportation, and without ways
of implementing and financing modes of transport in
relation to the local conditions.

(iv) Poor and uneconomic use of resources. Road
construction is expensive and the construction of roads
without fully exploiting their potential is an unecono-
mic use of scarce resources. For example, although
the roads are completed, rural people are not provided
with suitable means of public transport and many still
travel on foot, though they walk on a road instead of
a jungle path.

(v) Alternative use of water transport. The role
of water transport has changed greatly but the shift
to road transport has resulted in the unnecessary aban-
donment of water transport. Water transport as an
inexpensive means of movement is not fully exploited
for alternative uses.

As a direct result of road development, three trans-
port "modal continuum gaps" can be identified: bi-
cycles, motorcycles and buses.

The roads have also caused a tremendous drop in
travel time. from an average of 83 minutes to only 22
minutes per trip or a drop of 70 per cent.

(vi) Shortage of storage space. Owing to the
changing pattern of marketing and as more goods are
marketed in bulk, more storage space is required for
storage before bulk transportation to the market.(vii) Education and information transmission. The

level of illiteracy is quite high, averaging about 70 per
cent and in some areas reaching 90 per cent. This
shows that, in spite of the completion of roads, the
level of education is still very low.

(vii) Imbalanced growdl in large service centres.
There is a trend towards increasing concentration of
people in three large cities which have benefited from
the construction of roads in the rural areas.

Information, on the other hand, is transmitted fast-
er and is more timely. Before road development, 22
per cent of the newspaper readers surveyed were able
to receive their paper on the day it was published:
after the roads were completed the figure was 77 per
cent.

(c) Policy recommendations

(i) A livable rural enviromnent. It is recommend-
ed that the state authority could conceptualize goals,
targets and objectives of a livable rural environment
within the context of the rural area in Sarawak. Criteria
of a livable environment could include population size,
employment structure and target income, supporting
infrastructure such as roads, schools, medical and
health facilities, rural extension and technology trans-
fer, open spaces, housing type and modes of transpor-
tation.

(b) Implications

(i) Resistance to rural development. Owing to
the low level of education of local people, projects
initiated by the Government met with difficulties with
regard to the reception of government efforts, the abi-
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(viii) Alternative use of water transport. It has
been noted that, as a result of road development, water
transport has almost disappeared. As water is a cheap
means of transport, alternative uses of water transport
should be encouraged, such as using it for the trans-
port of bulky goods; water could be also used as a
tourist attraction.

(ii) Co-ordiDation of transport and various sec-
torial plans. It is recommended that there should be
co-ordination between transport and road development
plans with other plans, involving education, medical
and health care, rural extension and technology trans-
fer.

(iii) Community participation. The rural com-
munity should be encouraged to participate in develop-
ment plans for community management and in financ-
ing of projects through self-reliance and utilization of
local manpower, skill and resources. This may include
self-help feeder road projects or obtaining the assis-
tance of timber companies to contribute machines and
manpower for the community where extraction is carri-
ed out. Another example is to encourage the learning
process through community interaction rather than the
usual "spoon-feeding" approach. The present study
has reported that native people turned to pepper cul-
tivation after working in the Chinese pepper-farms,
where they learned the necessary know-how from the
Chinese farmers. They could be used as "model farms"
for the native people.

(ix) Modal split policies. It is recommended that
roads should be introduced simultaneously with the re-
levant mode of transportation, such as buses, trucks, or
bicycles. The appropriate vehicles could be loaned
through the state Government and financed and
managed by local authorities.

(x) Growth of second- and third-order towns. It
is believed that rural areas will benefit more from the
facilities in the second- and third-order towns than
those in the three large cities. There should be a
spatial policy on the selection and encouragement of
second- and third-order towns in Sarawak.

(xi) Mass media. Mass media such as radio and
newspapers should be fully exploited to encourage
more investment into the rural areas, to educate the
rural people on their roles in national development,
to transfer technology, to report prices of agricultural
produce and to mould the attitudes and values of the
rural people.

(iv) Retain useful communal spirit in develop.
ment pla~ To ensure success of public projects, it
is recommended that useful communal spirit and ways
of life be retained. A possible example would be to
retain or modify the longhouse ways of life in public
projects, instead of encouraging an abrupt change to
detached houses. RURAL ROADS IN RELATION TO

INTEGRATED RURAL DEVELOPMENT wrm
SPECIAL EMPHASIS ON USING LOCALLY

AVAILABLE MATERIALS.
(v) Increase population demity. It is recommend-

ed that the population density of settlements be in-
creased at strategic nodes along the transportation net-
work. This need not be in the form of new land
schemes but could be achieved by grouping two or
more longhouses together and injecting the necessary
supporting facilities such as electricity, water and
health clinics. This is possible because increasing the
population density makes it more economical to pro-
vide these facilities.

Introduction

In developing countries, especially more populous
ones, development of rural roads is being brought into
sharper focus. In India this is of great significance, as
about 80 per cent of the population live in villages.
Integrated rural development through community de-
velopment, Panchayat Raj institutions and schemes
oriented towards creating widely dispersed employment
opportunities and catering to the basic needs of the
villagers have been incorporated in the fifth Plan. The
aim is "all-round development" to fulfil the basic needs
of a large number of developmental activities spread
over a wide area.

(vi) A flexible and adaptable land tenure system.
It has been noted that road development generated
demand for land. Unless there is a flexible and adapt-
able land tenure system, the benefits of road develop-
ment would not be fully exploited. Alternatively, the
road could be aligned in such a way as to maximize
the possibility of exploitation of land along the new
roads. Accordingly, under the minimum needs program-

me, provision has been made for minimum education
of children, public health, family welfare integrated
with nutrition for children, water supply, home sites
for landless labourers, electrification and roads.

(vii) Set up key roral industries. Key rural in-
dustries could be set up in the rural areas close to the
source of raw materials. Such rural industries could
include cane and timber factories, rice mills, brick
works, fertilizer factories, pepper, oil palm and rubber
factories.

.By R. L. Nanda, Scientist, Central Road Research Institute, New
Delhi 110020, India. This paper is published with the permission of the
Director of the Institute.

29



try have been formulated but the participation of the
people is essential for successful performance of any
developmental programme. In order to motivate people
to active participation. a massive programme of road
construction would be needed to link the growing areas
to markets and processing centres.

1. Application of science and technology for
die development of a region

Science and technology can playa vital role for
the development of a region or a country and can
rejuvenate the countryside. Scientific methods coupled
with human and natural resources can transform so-
ciety. In the Fifth Plan, the planners have observed that

the "problem of rural roads" has a special importance
from the point of view of economic integration of rural
areas with administrative, marketing and processing
centres and has therefore been accorded high priority
in the National Programme of Minimum Needs. Under
this programme, 5,000 million Rupees have been set
aside for the construction of rural roads. The objec-
tive of this plan is the linking of villages having a
population of 1,500 or more to all-weather roads. This
work will affect about 50 per cent of the population in
the country.

This can be achieved by following an integrated
approach to cover many facets. such as soil. water
and crop management. agricultural production. pro-
cessing of agricultural products and by-products.
animal husbandry. forests. minerals. public utility ser-
vices such as roads. buildings. structures and public
health. nutrition and family welfare.

For such developmental work, a district is a con-
venient and appropriate unit; there are advantages in
selecting a district as the unit of micro-level planning
and a block as the unit of implementation.

There are still great strides to be made in this
direction and future road plans should concentrate on
developing such roads to bring the majority of the
population into the mainstream of our national life.

One such experimental district adopted by CSIR
(Council of Scientific and Industrial Research) in 1972
is Karimnagar, a district in the State of Andhra Pra-
desh, in which the scientific community has taken the
initiative in changing the face of this underdeveloped
area by the application of science and technology. The
existing roads in the district provide a road density of
only 12 kilometres per 100 square kilometres. To meet
the national norms, this must be increased to 32 kilo-
metres per 100 square kilometres. Hence, it is pro-
posed to construct 1,818 kilometres of rural roads. A
three-phase block plan with specifications and cost de-
tails to achieve this target has been prepared by CRRI
(Central Road Research Institute).

There are 564,000 villages in India spread over an
area of 3,276 million square kilometres. To provide
access to each village, however small, has to be the
objective of a democratic structure. Such a facility is
not only the inherent right of the public, but is also
one of the essential ingredients for the uplifting and
prosperity of the villages which in turn would lead to
the much sought-after agricultural revolution.

Further details of this project have already been
published elsewhere1, 2.

As the developmental work is still in progress, its
effect on factors such as the growth rate of vehicles
and other socio-economic benefits can best be evaluat-
ed meaningfully only after the completion of the pro-
ject.

2. 

Role of rural roads for developmental activities

2.1 Importance

Rural India is totally underdeveloped, with a
meagre coverage of all-weather roads. The existing
communications system is generally closed to traffic for
four to six months of the year during and following
the monsoons, with the result that the villages are cut
off from the rest of the country during this period.
Schemes for the development of rural areas in the coun-

2.2 Constmction of low-cost roads

In view of the colossal task and limited funds,
rural roads necessarily have to be of low cost, yet it is
most imperative that their design and construction
should be governed by the application of approved
engineering principles. With a view to long-term
economy, the following considerations are of great im-
portance:

(a) Route or alignment

(b) Right of way

(c) Formation level

(d) Drainage

(e) Geometrics

(f) Structures such as culverts, bridges

(g) Maintenance

1 Annual Report, 1972-73, Central Road Research Institute, pp. 55-56.

2 Y. Nayudamma, "Current imperatives for rural development", paper

presented at the second session of the ESCAP Committee on Industry,
Housing and Technology held at Bangkok in 1976.

2.3 Utilization of locally available materials

With a view to achieving economy in the road
development programmes, emphasis is being laid on
the judicious utilization of locally available materials
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Since bullock-cart traffic is still predominant in
rural areas, this factor has to be taken into account
in selecting suitable specifications. Studies conducted
at CRRI3 have revealed that stresses in the top 10
centimetres of the road crust due to bullock-cart iron-
tire wheels, are very high as compared to those caused
by the pneumatic-tire wheels and that the iron-tire
wheel can cause excessive wearing at the surface. Thus
a road which is supposed to serve bullock-cart traffic
needs to be of comparatively lesser thickness but of
stronger materials.

such as soils, gravel, "kankar", laterite and "moorum",
etc. These materials can be used as found, or after
being scientifically treated.

The soil map of India shows the distribution of
various types of soils in the country. In the northern
part there is alluvial soil and in the northwestern part
of the country there is aeolian sand (dunal sand). The
central part of India is covered by black cotton soil
and southern States have mostly lateritic or red soils.
The most treacherous of these soils is black cotton soil
because of its high swelling and shrinkage characteris-
tics. However, when a road with only bullock-cart

traffic is expected to serve truck traffic in the near
future then the specifications selected should be able
to serve for "stage construction". For such roads, geo-
metric design4 will have to be considered carefully in
the initial stages so as to make it possible to achieve
the upgrading without much realignment. This will
result in savings in the cost of construction and land
acquisition. Unless this first stage is carefully design-
ed, the initial investment will be mostly wasted and
will be useless as a proper foundation for the succeed-
ing "stage construction".

Various techniques have been developed at CRRI
to make the best use of locally available materials.
These techniques are enumerated below:

1 Use of scientifically treated soil in place of
stone or brick in the lower layers of road pave-
ment;

2. Scientific use of natural gravel mixtures in road
construction;

Providing a subbase of local expansive soil
stabilized with lime in the construction of
water-bound macadam roads in black cotton
soil areas;

3. Keeping these parameters in view. CRRI has al-
ready initiated field experiments in various parts of the
country. using different techniques and thicknesses of
pavement for evolving suitable and economical speci-
fications for the construction of rural roads.

Providing subbase and base course of local
non-expansive soil ("moorum". alluvial soils)
stabilized with lime in the construction of
water-bound macadam roads;

4

In addition, some selected rural roads which were
constructed to conventional specifications have also
been selected and are being kept under observation for
their "field performance". Similar studies have also
been reported by the Gujarat Engineering Research
Institute, Baroda... the Control and Research Labora-
tory, Bhubaneshwar (Orissa) and certain other labora-
tories.

5. Stabilization of soil with soft aggregates for the
construction of all-weather roads in dry areas;

6. Stabilization of soil with soft aggregates and
cement for the construction of all-weather
roads in wet areas;

7. Stabilization of soil using lime and fly-ash;
2.5 Appropriate tedlnology

As there is widespread unemployment and under-
employment, particularly in rural areas, the techno-
logy to be adopted for road construction has to be
labour-intensive. The suggested specifications in para-
graph 2.3 lay emphasis on the judicious utilization of
locally available materials and soil stabilization tech-
niques. Construction of a typical stabilized soil road
involves the following operations which can be per-
formed by optimum use of men and relatively unso-
phisticated and inexpensive types of machines:

8. Lime fly-ash bound macadam.

2.4 Specifications for rural roads

The choice of a set of specifications for village
road construction at any particular location is influ-
enced by many factors, such as: type of traffic; volume
of traffic; type of soil and other road-making materials
available in the locality; climatic conditions; available
construction equipment; available funds and expertise,
etc., and may vary from situation to situation. In
order to construct low-cost roads, emphasis has to be
laid on the judicious utilization of locally available
materials as already discussed.-

3 N. Rao Mohan, "Design of road for bullock-cart traffic", Bulletin,
Road Research, No.6, Indian Roads Congress, December 1959, pp. 43-60.

4 R. L. Nanda, "Measures for effecting economy in road construction

in developing countries", Transport and Communication Bulletin for Asia
and the Far East, No. 43, 1968.
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3.1 Bed-level causeway

A bed-level causeway may be provided where the
flow of water does not exceed 1.5 metres (5 feet) and
where periods of interruption in service do not exceed
24 hours at a time in the case of hill roads and three
days at a time in the case of plains roads, provided
that the total period of interruption during a year does
not exceed 15 days in either case.

Operation
(a) Preparation of subgrade

(b) Collection of soils

(c) Pulverization

Mode of construction

Manually

Manually

By light agricultural
machinery such as offset
harrow and disc harrow

Manually
By rotavator

(d) Stacking of materials

(e) Blending of materials
(Soil and stabilizer)

(f) Watering
(g) Wet mixing

(h) Compaction

The width of the causeway should be the same
as the width of the road crust.

By water tank

By rotavator

By suitable road rollers.

3.2 Stone slab culvert

Culverts of stone slab may be constructed where
hard stone is locally available or within economical
distances.In connexion with the construction of soil stabiliz-

ed roads in developed countries, mechanical devices
such as single pass stabilizers have proved to be econo-
mical because labour cost in those countries is very
high. Such is not the case in developing countries,
particularly in India, where labour is available at
cheaper rates and where it is a social responsibility to
create opportunities for employment.

3.3 

Arch bridge

Arches may be built of bricks if they are procur-able 
at reasonable cost.

3.4 Pipe culvert

Pipe culverts are suitable for streams carrying a
low discharge and where the road embankment is high.The 

pipe should have a minimum diameter of 0.75
metres (2'-6") and minimum cover of 0.75 metres
(2'-6"). Pipes may be of concrete, reinforced concrete
of corrugated sheets depending on what is suitable and
easily and economically available.

2.6 

Scope of voluntary labour for rural road
construction

The spirit of "Shramdan" or voluntary labour is
not lacking in this country, particularly in rural areas,
provided necessary steps are taken for its mobilization.
Voluntary effort, apart from stimulating road con-
sciousness in the users, is a healthy and welcome con-
tribution which can lead to securing both economy and
expedition in the execution of road-works. It is, how-
ever, essential when employing voluntary labour to
insist upon adequate engineering guidance and super-
vision being applied at all stages of construction.

3.5 Timber bridge

In areas where timber is locally available, it can
be used both for the foundation and the super-struc-
ture of a bridge.

4. Maintenance

Maintenace of rural roads has to be carried out
regularly by a gang employed for this purpose. As
the majority of the roads in rural areas are to be earth
roads, their maintenace will involve grading, watering
and rolling. For compaction by manual labour, wood-
en rammers may be used.

2.7 

Quality control

Use of cheaper materials or specifications should
not, however, mean a compromise in quality. No road
can provide the expected service without adequate
quality control during its construction. Hence quality
control measures during execution are to be stream-
lined. Testing and control laboratories are to be
strengthened with equipment and trained personnel for
exercising necessary quality control. With regard to stabilized soil roads6, the main-

tenance operation also involves grading and the addi-
tion, if necessary, of properly proportioned new mate-
rials, optimum moisture content and compaction. The
pot-holes should be filled and compacted thoroughly
with a hand rammer. Wherever possible, the material
used should be the same as that used in the road struc-
ture. In addition, the surface should be kept smooth,
firm and free from loose materials. The original cam-
ber should be maintained. Deterioration of the sur-

3. Drainage

Drainage is. in general. the most costly single item
in road construction. For a rural road. it has to bedesigned 

and built economically. Some of the sug-gestions 
made during an ECAFE seminar5 are repro-duced 

below:

D ECAFE, "Report on the seminar on low-cost roads and soil stabiliza-

tion", January 1958, pp. 14-16,40. 81bid.
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face (in case of unsurfaced pavement) should be pre-
vented by frequently sprinkling the road with water or
waste oil during dry spells -whichever is most econo-
mical. For unsurfaced granular stabilized roads, re-
gravelling7 may be required for two to five years, de-
pending upon the volume, type of traffic and climatic
conditions.

terial resources is a prerequisIte which can be prepared
either by a ground surveyor by the application of the
aerial photo interpretation technique. In a ground
survey, the whole area has to be traversed and numer-
ous bore-holes must be made. Thus the process is
time-consuming and laborious. In addition, the pro.
gress of the survey is likely to be handicapped because
of the inaccessibility of the region, high sand dunes or
lack of co-operation on the part of the owner of the
land. Such is not the case when the technique of
aerial photo interpretation is applied, as the land is
"brought" to the laboratory and studied there.

There is comparatively less deterioration on a
bituminous surfaced road than on an unsurfaced road.
For maintenance of such a road, patch-work may be
carried out as and when required. If the deterioration
is more conspicuous, then a single-coat surface dressing
may be applied. As a result of research conducted at CRRpo. II,

well-defined and distinct aerial photo patterns have
been developed for the identification and location of
hidden "kankar" deposits in the alluvial plains and in
the desert areas of the country. The accuracy of in-
terpretation has been found to be about 80 per cent.
These patterns are being used by the Geological Sur-
vey of India for large-scale survey of such deposits in
the country.

However, it should be emphasized that no road
should be neglected to such an extent that major re-
construction becomes necessary.

5. Organization

Work on rural roads in India is being executed
by various agencies, such as Zilla Parishads, Block
Development and PWD. With a view to ensuring un-
divided attention to rural works, a Rural Engineering
Department8 may be set up, as has been recommended
by the Committee on Rural Roads, Ministry of Trans-
port and Shipping (Roads Wing). This organization
should execute and maintain all rural engineering works
such as roads, buildings, minor irrigation, water supply
and other public utility services.

With the establishment of these patterns, expedi-
tious surveys of materials can be conducted even if a
region is inaccessible. Timely information about the
location of such deposits will go a long way in econo-
mizing the cost of road construction in future develop-
ment plans.

MODERNIZAll0N OF MOTOR TRANSPORT
EQUIPMENT IN THE USSR*

1. 

The aims of modernization
6. Survey of materials

Studies conducted at the Central Road Research
Institute have revealed that low-grade aggregates such
as "kankar" and laterite, though not as hard as con-
ventionally used aggregates, have adequate mechanical
strength for use in the bases and subbases of the pave-
ment. Laterite is found not only in India but in other
southeast Asian countries. A significant characteristic
of these low-grade aggregates is that they lose their
strength when wet. Hence, in order to assess their
suitability for road construction, the standard aggregate
impact test has been modified to test such aggregates
under saturated conditions. The test thus developed
at CRRI9 has been adopted as standard by both the
Indian Standards Institution and the Indian Roads
Congress.

Motor transport in the USSR plays a leading role
as a means of transport, both in terms of volume of
transportation and ton- or passenger-kilometres. Fur-
ther growth of the country's economy, development of
new regions, increase in the volume of industrial and
agricultural produce and expansion of economic rela-
tions with foreign countries have necessitated the im-
provement of motor transport and especially of its
rolling stock. This requires updating vehicle perform-
ance, renovation of stock and improving vehicular struc-
ture.

Such a process, which is termed "modernization
of the motor transport equipment", is closely connect-
ed with economic development and is carried out in
accordance with the country's general social and
economic development plans.

In order to utilize these locally available materials
to the maximum possible extent, an inventory of ma-

7 UNESCO, Low-Cost Roads-Design, Construction and Maintenance,

Butterworth, London, 1971, pp. 135-149.
8 Committee on Rural Roads, "Rural Roads Report", Ministry of Trans-

port and Shipping (Roads Wing), Government of India, 1968, pp. 30-34.
9 R. L. Nanda, "Methods of evaluation of road aggregates", Transport

and Communications Monthly Review (Indian Roads Congress), June-
August 1962.

10 R. L. Nanda and H. L. Uppal, "Survey of hidden calcrete in alluvial
plains of India by airphoto interpretation", Proceedings 4th Conference,
Australian Road Research Board, 1968, vol. 4, part 2, pp. 1677-1687.

11 R. L. Nanda, "Survey of road construction materials in Rajasthan
through aerial photographs", Journal, Indian Roads Congress, vol. xxx-
III, No.3, 1970.

.Contributed by the Government of the USSR.
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The main purpose of modernization is the im-
provement and permanent maintenance of motor trans-
port equipment on a level necessary for complete and
timely satisfaction of the growing requirements of the
country's economy and population for motor transpor-
tation, and for upgrading of its quality and reduction
of costs.

departments, in most cases under the general supervi.
sian of the State Committee for Science and Techno-
logy of the USSR Council of Ministers.

Such a system permits efforts and means to be
concentrated on the development of the principal and
most promising directions, avoids unnecessary dup-
lication of work and ensures rational utilization of ex-
perience and knowledge of specialists in various fields.

3. Modernization of basic vehicle models

The perfecting of basic vehicle models is carried
out at the works under the USSR Ministry of Motor
Industry. This is accomplished through the gradual
improvement of vehicles being produced or through a
complete change of model. Both methods supplement
each other and, in a number of cases, the first method
is very effective, allowing for the extension of a model's
production life.

The principal aim of improving equipment is to
upgrade the reliability, durability and other perform-
ance characteristics of motor vehicles. As a rule, the
improvement is based on the requirements and recom-
mendations of fleets or individual vehicle owners.

2. The system of modernization

On the whole. the process of rolling stock mo-
dernization is developing in the following principal
directions:

(a) Improvement of the general performance of
vehicles with due regard for present-day re-
quirements;

(b) Specialization of transport equipment with due
consideration for particular operating condi.
tions;

(c) Development of fundamentally new types of
transport equipment.

Despite their common goal. each of the above
directions has its own specific features. The first of
these directions is aimed at the permanent improve-
ment of vehicles produced on a mass scale. based on
an analysis of the country's general requirements, with
due consideration for world technical standards and
the outlook for the development of the motor indus-
try.

Modernization of rolling stock in the process of
production includes the development of specialized
motor transport equipment according to current de-mand.

However, as a rule the basic model is used for
the development of various vehicle modifications in-
tended for particular applications including fifth-wheel
truck tractors, dump or off-road trucks, etc.

The second direction is aimed at the transforma-
tion of basic models (mainly truck chassis) into final
products, as dictated by transportation conditions
which can vary greatly. This direction is characteriz-
ed by small-scale production with a rather wide range
of products.

Another kind of modernization of basic models
under production is the modification which is adopted
for particular operating conditions.

The differences between these two directions pre-
determine the two main types of production: large-
scale production of basic models at the works of the
USSR Ministry of Motor Industry, and small-scale
production at the industrial enterprises under the Minis-
tries of Motor Transport of the Union Republics and
other ministries or departments.

Modernization of equipment through its improve-
ment cannot exclude the more radical way, i.e., the
total change of models.

At present the average production life for the
basic truck models is 8 to 12 years and for car models
7 to 10 years. This period is becoming shorter.

4. Modernization of basic models and development
of new equipment outside the system of

the Ministry of Motor Industry

This work is done at the enterprises under minis-
tries or departments other than the USSR Ministry of
Motor Industry. In this case the character and vo-
lume of operations is reduced to the development of
small series of specialized transport equipment best
suited to particular operation conditions, using the
basic models and/or chassis produced at the Ministry
of Motor Industry works.

It should be pointed out that, despite the differ-
ences between the first and second directions, there is
no distinct border between them. They are a result
of the differences in demand thus in the volume of
production of respective types of transport equipment.

The third direction is related to research and
experimental work and is mainly aimed at creating
reserves for the future.

This complicated problem is being solved on the
basis of close co-operation among research and pro.
ject-design institutions of the various ministries or
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THE USER PAYS PRINCIPLE IN THE
NEW ZEALAND ROAD TRANSPORT SEcrOR*

The principal criterion in selecting vehicles for
modernization is the requirement for specialized ve-
hicles; the demand determines the scale of their pro-
duction. In other words, the vehicles to be modernized
in this case are those types and models of vehicles
whose production in the system of the Ministry of
Motor Industry is unprofitable because of the limited
demand. These are trucks equipped with loading
devices or intended for specialized loads carried in
small quantities.

Road user taxes have been in force in New Zea-
land since 1924. This paper briefly reviews the his-
torical development and nature of those taxes..
Anomalies occurring within the road taxation and the
fact that it failed to cover the cost of road construction
and maintena~ce are also discussed. These considera-
tions prompted the cost allocation analysis of National
Roads Board expenditure reported in the second part
of the paper which revealed that heavy vehicles were
contributing only 27.5 per cent of the total road-user
tax receipts while necessitating between 45 and 48 per
cent of the National Roads Board total expenditure.
In view of these findings. a restructuring of road taxa-
tion was recommended to ensure that heavy motor
vehicles contribute approximately 50 per cent of the
total taxation receipts credited to the National Roads
Board Fund. As a result. the Road User Charges Act.
discussed in section C. was brought into force in April
1978. Problems associated with implementing and
administering the provisions of the Act are discussed
in the final section.

Knowledge of real operating conditions and hence
of the demands placed upon the performance of
specialized vehicles makes it possible for Motor Trans-
port and other ministries or departments to develop
transport equipment reflecting, in a number of cases,
a rather high level of technical expertise.

The results of this expertise can be seen in vehicles
such as car-or-container-carrier semi-trailers.

Over the past few years, a tendency has developed
to establish, at the transportation ministries of the
Union Republics, specialized project-design organiza-
tions and industrial enterprises which develop specializ-
ed vehicles in co-operation with research institutions. HISTORICAL DEVELOPMENT OF ROAD-

USER TAXES IN NEW ZEALAND

A.

This contributes to satisfying the requirements for
specialized rolling stock to the maximum extent pos-
sible.

Historically, four types of road-user taxes have
been levied in New Zealand -petrol tax, mileage tax,
heavy traffic fees and registration and licence fees. The
body responsible for administering these funds is the
National Roads Board, established by the National
Roads Act, 1955. It allocates revenue from the Na-
tional Roads Fund on the basis of: 50 per cent to
state highways; 23 per cent to counties and road
boards; 16 per cent to municipalities, and 11 per cent
reserved for additional allocation at the Board's dis-
cretion.

5. Development of fundamentally new types
of motor transport equipment

Along with modernization and periodical change
of basic models, work is under way for the develop-
ment of radically new types of motor vehicles, needed
for the solution of emerging economic and social prob-
lems.

As a result of this work, mass production has been
started on caterpillar cross-country vehicles, and several
models of light ski-and-caterpillar motor sleighs and
experimental snow-going vehicles with a screw propel-
ler have been tested. Heavy cross-country vehicles
(with gross vehicle weight up to 35 tons) are also pro-
duced on the basis of caterpillar tractor models and
they are successfully used in the Antarctic.

Registration and licence fees were the first road-
user taxes levied by the Government under the Motor
Vehicles Act, 1924. The registration fees were set at
$NZ 1 for motor cycles and $NZ 2 for all other motor
vehicles. Annual licence fees ranged from $NZ 4 for
a private passenger car to $NZ 10 for buses and trucks.

Registration and licence fees are now paid accord-
ing to detailed schedules. The registration fees are as
follows: motor cars, from $NZ 20 to $NZ 100 accord-
ing to age or engine capacity; motor cycles, trailers
and traction engines, $NZ 20; power cycles $NZ 12;
heavy trucks, $NZ 100; light vans and trucks, $NZ 60;
farm tractors, $NZ 4; and any other mbtor vehicle,
$NZ 40. Annual licence fees are similarly detailed:
motor vehicles, $NZ 20; motorcycles $NZ 12; power
cycles, $NZ 8; tractors, $NZ 16; traction engines, $NZ

.For operation in winter or in northern regions.
rotor aerosleighs of several types are produced; they
are used mainly for passenger transportation or mail
delivery.

To reduce the adverse polluting effect of motor
transport on the environment, work is being done to
create electric vehicles. Such vehicles, already pro-
duced, are intended for delivery of goods in urban
areas where the daily run does not exceed 100 kilo-
metres.

.Contributed by S. L. Young, Agricultural Economics Research Unit,
,incoln College, Carterbury, New Zealand.
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6; trade licences for motor cycles, $NZ 12; and trade
licences for other motor vehicles, $NZ 20.

required by heavy motor vehicles. From 1954 the
revenues from this tax were deposited in the National
Roads Fund. Heavy licence fees (paid on a quarterly
basis) ranged from $NZ 4.83 (not above 2.5 tons gross
laden weight) to $NZ 63 (11 tons gross laden weight),
with $NZ 7 for each additional ton. The fees for
farmers' trucks ranged from $NZ 2.66 to $NZ 51.66
on a corresponding basis.

In addition to these conventional forms of road-
user taxes, the road transport sector in New Zealand
is subject to various import and sales duties which, in
some senses, belong to the category of user taxes.
Custom duties on motor vehicles, parts and accessories
vary considerably. For example, preferential rates
range from 6.25 per cent for unassembled vehicles to
20 per cent for assembled or partly assembled vehicles,
while general tariff rates vary from 45 to 55 per cent.
Tariffs are also levied on tires, tubes and other motor
vehicle accessories. For the fiscal year ending 30 June
1971, customs duties on motor vehicles, parts and ac-
cessories totalled $NZ 20.1 million, all of which accru-
ed to the Consolidated Revenue Account2. Sales tax
on motor vehicles and related parts also provided a
substantial source of revenue for the Government.
From 1967, a sales tax was imposed at a rate of 40
per cent on vehicles and 20 per cent on spare parts.
In 1973 an estimated $NZ 77.43 million were earned
from the sales tax levied on all motor vehicles except
motorcycles3.

The Motor Spirits Taxation Act, 1927, provided
an additional source of revenue for the National Roads
Board. Initially, the tax was set at 3.3 cents per gal-
lon. The current rate is 9.7 cents per litre (44.14 cents
per gallon), only half of which accrues to the National
Roads Fund. The remainder is credited to the Conso-
lidated Revenue Account.

Local authorities were also granted the power to
levy a tax on petrol and diesel fuel under the Local
Authority (petroleum Tax) Act, 1970. This legislation
was designed to expand the tax base of local authori-
ties and ensure that people enjoying local authority
services and amenities contributed to the cost of their
provision.

From 1971, this tax has been set at 0.66 cents per
litre of petrol (3 cents per gallon) and 0.33 cents per
litre of diesel (1.5 cents per gallon). Revenue from
this tax is not credited to the National Roads Fund,
but is calculated on a regional basis and then distri-
buted amongst the local authorities in each region in
proportion to their rate revenue.

Besides the income accruing from motor spirits
duty, mileage tax and heavy traffic fees, the National
Roads Fund also received annual government grants.
Table 1.1 shows the amounts of these annual contri-
butions since the National Roads Board's inception
in 1954. These allocations are compared with the re-
venue credited directly to the Consolidated Revenue
Account from road-user taxes, that is, registration and
licence fees and a portion of the petrol tax.

In periods of economic recession, the Government
has used the revenue accruing to the National Roads
Fund to reduce the impact of the economic downturn.
This has been made possible by an inelastic demand
for transport and by the flexibility of the National
Roads Board (for example, in deferring investment
projects).

To ensure that petrol-powered vehicles were not
unfairly discriminated against, a mileage tax was im-
posed on diesel-powered vehicles under section 19 of
the Finance Act 1932/33. Initially, the mileage tax
was simply an application of the petrol tax for the
estimated petrol consumption of vehicles of similar size
and weight. The tax schedule ranged from 47.5 cents
to $NZ 1.35 per hundred miles, depending on the gross
laden weight of the vehicle. However, diesel vehicle
owners claimed their trucks to be more economical
than petrol vehicles as they gave greater mileage to
the gallon. Thus, the mileage tax was not equivalent
to the petrol tax. In response, the Government reduc-
ed the mileage tax by 40 per cent for diesel-powered
vehicles. These concessions remained in effect, with
the mileage tax schedule reflecting the 40 per cent re-
duction for diesel vehicles. To maintain relativity be-
tween the mileage and petrol tax rates, the Transport
Amendment Act, 1967, provided for the mileage tax to
be altered by seven per cent for each one-cent change
in the petrol tax, using 14.8 cents per gallon (the 1961
rate) as the base tax. Figure 1..1 shows the scale of
mileage tax fees in force after May 1975.1

Heavy licence fees were levied on all vehicles ex-
ceeding 4,480 pounds gross weight under the Public
Works Amendment Act, 1924. This was regarded as
a contribution towards the extra costs incurred in con-
structing and maintaining roads at the higher standards

B. COST ALLOCATION OF NATIONAL
ROAD BOARD EXPENDITURE

Figure 2.1 shows the net road-user tax revenues for
the period 1955 to 1972. These must be compared
with the Ministry of Works Roading Construction
Index to appreciate the declining real income for the
National Roads Board.1 The definitions of the three categories are (i) passenger service motor

vehicles and vehicles of Class C, (ii) goods service vehicles used exclu-
sively under a goods service licence issued under part VII of the Trans-
port Act 1962 and (iii) all motor vehicles other than the above two cate-
gories.

2 Wilbur Smith and others, New Zealand Transport Policy Study, vol. 2.
Ministry of Transport, Wellington, New Zealand, 1973, pp. 4-26.

3/bid., pp. 4-28.
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Table 1.1. ~overnment grants to the able scope for understatements of highway use by diesel

National Roads Fund vehicle operators.

(millions of dollars)
Grants Petrol-powered vehicles were generally discriminat-

from .th. Gov.rnm.nt rev.nue .orn.d from rood-user taxes ed against in favour of diesel- powered vehicles T ableConsolldoted .
Revenue 2.1 shows that mileage tax was significantl y less than

Year Account .
to the Registration M MI petrol tax per mile for all weight categories -a com-

Notional and licence otor leage T I .Roads fees spirit duty tax oto parative advantage that increased with vehicle size.

Fund

1955-1965. 23.4 13.2 10.4 0.4 24.0 Table 2.1. Comparison of mileage tax and petrol tax
1966. ..0.01 : per kilometre

1967. ., 0.01 Av ' r6 g -, R .-, /Gross vehicle weight average otlO ml,eage
1968. ..3.3 13.2 10.4 0.4 24.0, mlieagO' tax petrol tax petrol tax

1969 .3.0 15.3 11.9 0.7 27.9 3-5 ' 1.14 2.38 .48
1970. ..0.01 15.7 3.5 0.4 19.6 5-7 1.52 2.67 .57
1971.. 0.01 17.9 3.9 0.2 22.0 7-9 1.83 2.95 .62
1972. " 0.01 18.9 18.9 9-11 2.31 3.21 .72
1973. ..3.0 20.0 20.0 11-13. 2.60 3.53 .74
1974. " 0.7 21.6 21.6 16-20. 3.24 :4.34 .75
1975. ..1.2 20.6 20.6 .-
1976. ..16.3 23.9 75.4 0.9 100.2 Source: 1I:iinistry of Transport, Economics Division: "'frock opera-
1977. ..21.0 20.6 100.4 1.6 122.6 ttng costs", Wellington, New Zealand, 1976 edition.

1978. ..10.0 42.6 1022 1448

H ffi f I ...eavy tra c ees were charged according to

Source: New Zealand Official Yearbooks. nommated gross laden weights,!!irrespectiv~ of the dis-

tance travelled. Furthermore, as figure 2,~2 illustrates,

For the year 1977, only 54.1 per cent of the total t~e heavy. traffic fees, expresSed in centS per pound,
$NZ 196.99 million in revenue available to the National di~ not mcrease proportiol;lately with vehicle gross
Roads Board. derived from road-user taxes and, in- weight, although larger vehicles cause proportionately
creasingly, the Board had to rely on supplementary ~ore damage ~an smaller vehicles because of their
government grants in order to maintain a basic pro- higher axle loadmgs.

gramme of works. This left New Zealand in the dis-
turbing position of reduced real capital expenditures .The imposition of a sales tax on commercial ve-
on state highways in the face of rapidly expanding hicles pla~ed road transport at a competitive disad-
vehicle usage and numbers of motor vehicles. vantage wrt~ other transport modes, notably the New

Zealand Ratlways, which was exempted from sales tax
As well as the disequilibrium between the National o~ i~s capital equip~ent. Anomalies were also found

Roads Board's supply of and demand for funds cer- wrthm the road transport sector, as a 40 per cent sales
tain anomalies within the road tax structur: had tax was levied on all powered units while trailers were

emerged. untaxed.

Both the petrol and mileage tax pertained to road The final stimulus to the development of a new

use, ~trol tax in proportion to petrol consumption, syste~ of. u~er charges arose from the extension of the
an~ mtleage tax as a function of mileage and gross ~O-mtle .hmit on r?a~ cartage parallel to a railway
weight. However, neither tax took explicit account of hne. Smce the existing road-user taxes were failing
trailers although the petrol tax partly reflected trailer to cover the costs incurred in the provision of roads,
usage in so far as higher fuel consumption is associated a~ ,,:,ell as distorting fleet structure and utilization
with towing a trailer. Petrol tax was paid on total wrthm .the road transport industry, it was felt that any
use, whereas mileage tax (diesel-powered vehicles) was relaxation of a protective policy towards the railways
in~urre~ for "on-road" operating only. Petrol tax was shoul~ be accompanied by a restructuring of road-user
pa.ld pnor to use (that .is, at the time of purchase) but taxation to ~nsure that road cartage rates reflect their
mtleage tax was not mcurred until the end of the true economiC cost.

quarter in which the fuel had been consumed In
effect, users of diesel-powered vehicles enjoyed the .The a~~ve consi.derations prompted a cost alloca-
benefits of free credit on a quarterly basis. Because tion an.alysis of Nati?nal Roads Board expenditure to
the amount of mileage tax levied was based on re- ascert~m the proportions of total cost due to private
turns from vehicle operators, there was also consider- motonsts and to commercial yehicle operators.

4 New Zealand Official Yearba k 1978 5 This original cost allocation exerci~e is currently being revised.
a , .However, the new results are not yet available.
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Total costs were divided into three principal com- Table 2.4. Contributions to the National Roads Fund,
ponents: driver-related costs (signs, markings, signals, 1975/76
rest areas, etc.); space-related costs (passing or craw- R '

"""pts
ler lanes, road widening, speed improvements, etc.) and Tax (thousands of (P"r",ntag"of

.dollars)strength-related costs (pavement overlays, bndge streng-
thening and renewals, etc.). Vehicle registration and Heavy traffic fees. $ 13,038,419 12.9
taxation statistics enabled the population of road users Mileage tax. ' 7,383,233 7.3
to be defined and their annual distances travelled to Heavy motor vehicle petrol tax. ..7,440,748 7.3
be estimated. Next, the total driver-related costs were
assigned to vehicle types according to their annual Total taxes. $101,229,346 100.0
mileage; the total space-related costs were assigned to , ..
vehicle types according to their size (measured by gross Source: N~tlonal Roads Boa,cd Axle Weights and Loading Com-

...mlttee, "Cost allocation study of assessment of heavy traffic
weIght) and theIr annual mileages, and the total fees.', Wellington, New Zealand.
strength-related costs were assigned to vehicle types on
the basis of their gross weight, number of axles and Heavy vehicles were being subsidized by cars and
annual mileages, following the principle that road wear light trucks, and detailed analysis revealed a positive
increases in proportion to the fourth power of the axle relationship between the size of vehicle and degree of
weights. subsidization. Moreover, this discrepancy between the

costs imposed and the costs actually borne by heavy
Tables 2.2 and 2.3 illustrate the proportion of vehicle operators seemed likely to widen as the trend

total National Roads Board expenditure attributable towards relatively more cars continued.
to heavy motor vehicles for the years 1974/75 and
1976/77. The 1976/77 allocation to heavy motor In view of these results, the study recommended
vehicles exceeded that of 1974/75 because of the de- that road taxation be restructured to ensure that heavy
creased construction expenditure, which is passenger motor vehicles contribute approximately 50 per cent of
car unit-based, relative to maintenance expenditure, the total taxation receipts credited to the National
which is necessitated by heavy motor vehicles. Roads Board Fund.

Table 2.2. Total cost allo~ation based on C. THE ROAD USER CHARGES ACT, 1978

1974/75 expendIture
Total H"avy motor v"hi,l" portion The Road User Charges Act is designed to con-

S"'tor (~Z:~~:~:;:~f (thousands of front heavy traffic with the economic costs of its road
dollars) dollars) (p"""ntag,,) use in order to promote a more efficient allocation of

State highway. ..60,265 24,559 40.75 resources.

County. 25,070 16,023 63.90 The new system requires distance travelled to be
Municipal. ...19,206 6,219 32.38 pre-purchased at a cost determined by the vehicle's
Total. 104,541 46,801 44.80 ~xle.configuration and. the nominated maximum.weight

It will carry. For thIS purpose, the Act requIres all
vehicles with gross laden weights exceeding 3.5 tons

Table 2.3. Total cost allocation based on 1976/77 and all non-petrol powered vehicles to display a "cur-
estimated expenditure rent road user's licence". Trailers, previously exempt

T I H t h' I ~ t ' from any kind of mileage taxation, now fall withinota "allY mo or V" '" yor Ion
S"'tor (,xp,nditur, ( the ambit of this legislation. Moreover, powered ve-thousands of thousands of ( ) ...dollars) dollars) p"r",ntag' hicies and theIr trailers are to be treated as separate

S h. h 55 100 25479 4624 vehicles, and taxed accordingly, unless they are per-
tate Ig way. .., ,. I d d . d . I h.

Imanent y connecte an regtstere as a SlOg e ve IC e.
County. .." 23,552 14,834 62.98

Municipal. ...19,116 6,951 36.36 Road-user licences are of three types. All ve-
17 7 7 hicles (including trailers) with gross laden weights

Tota 9 , 68 4 ,264 48.30 t th 3 5 t . d t h d. tgrea er an .ons are requIre 0 ave a IS ance

Sottrce: National Road Board Axle Weights and Loading Com- licence, accompanied by an approved hubometer (dis-
mittee, "Cost allocation study for assessment of heavy traffic tance-recording device fitted to a wheel hub). This
fees", Wellington, New Zealand. licence records:

Table 2.4 shows the source and amounts of road- (a) Vehicle registration number;
user taxes paid into the National Road Fund for the (b) Se . I be f d . t d..na num r 0 IS ance recor er
year 1975/76. Heavy motor vehIcles contnbuted only ,

27.5 per cent of the total receipts. (c) Vehicle type;
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(d) The maximum gross weight for which the
licence was purchased;

Payment for supplementary licences follows a
system similar to the distance licences. but is based
on a separate scale of charges. Refunds will be grant-
ed in the event of a common mileage component taxed
by both the standard distance licence and the supple-
mentary licence.

(e) Minimum (i.e., maximum reading from last
licence) and maximum distances that the ve-
hicle may travel before a new licence must
be purchased.

Any vehicle in this category may not be operated
on the road unless:

A portion or whole of the distance charge may
also be remitted if:

a. A new licence is issued that overlaps a pre-
vious licence;

b. The vehicle has been operating off the road;

c. The licence is surrendered.

(i) It displays a distance licence showing the
above correct information;

(ii) The gross weight carried does not exceed the
maximum gross weight specified in the
licence; The current tax schedule is structured so that the

proportionally heavier taxes levied on light vehicles
subsidize the proportionally lighter taxes on heavy ve-
hicles. The National Roads Board programme for the
year 1978/79 required a budget of NZ$ 160 million,
of which revenue from heavy vehicles should contri-
bute NZ$ 66.3 million7. Since this actual cost of road
wear by heavy vehicles was so much greater than the
revenue received from these vehicles, it was decided to
phase the distance tax in via a three-stage increase over
an, as yet, unspecified period and so eventually elimi-
nate the current cross-subsidization. A twenty per cent
increase in the charges has already occurred, in April
of 1979.

(iii) It is fitted with a distance recorder;

(iv)

The 

distance recorder's reading is between
the minimum and maximum readings specifi-
ed in the licence.

Distance licences are procurable in 1,OOO-kilometre
increments. The weight limit of a distance licence
may be augmented by purchasing a supplementary
licence, in 50-kilometre increments. which replaces the
existing licence for a specified distance. This licence
permits operators to transport specific loads which
would otherwise viblate the maximum gross weight
specified on the distance licence. All revenue accruing from the road-user charges

is paid into the National Roads Fund. By 31 October
each year, the National Roads Board must submit to
the Government an indicative programme of works for
the following three years, an estimate of the budget
implications and an indication of any changes required
in the road-user tax schedules in order to finance the
proposals. This programme must be finalized within
the financial constraints agreed on with the Govern-
ment and all road-controlling authorities advised of
their role in the plans by 31 December each year. Thus
a complete programme of works is finalized three
months before the new financial year begins instead of
three months after it, as was previously the case.

Vehicles and mobile machinery assumed to operate
permanently off the public roads require a time licence
valid only for a specified period of time (either a quar-
ter or a year). The charges for a time licence are
grouped into three categories, A, Band C, assuming
approximately 100, 500 and 1,500 km of road use per
annum, respectively. Farm tractors, and machinery
owned and operated by farmers on their own proper-
ties, are exempt from this regulation.

An application fo~ a road user's licence must be
accompanied by a specification of the vehicle's axle
configuration which determines the appropriate licence
category and hence the pertinent tax schedule6. These
tax schedules are simply a series of fixed charges per
kilometre based on the driver, space and strength com-
ponents of the costs of the various vehicle configura,;
tions ascertained in the National Roads Board's cost
allocations exercise. The actual tax paid within each
schedule depends on the owner's nomination of the
maximum gross weight at which the vehicle will
operate.

This system of road-user charges supersedes the
heavy traffic fees and mileage tax for non-petrol
powered vehicles. Petrol-powered vehicles are now
eligible for a rebate of the motor spirits duty levied
on all petrol purchases. For petrol-powered vehicles
not falling within the ambit of the Road User Olarges
Act (that is, with a gross laden weight of 3.5 tons or
less) a road petrol tax rate has been set to charge
these vehicles an amount equivalent to what distance
charges would have produced.

6 The vehicle types and licence categories are specified in the first

schedule of the Road User Charges Act, 1978. The relevant charges are
contained in the third schedule.

7 A. F. Stacey, ~'Recent changes in the fupding of the National Roads
Board", unpublished paper, Ministry of Works, Wellington, Ne~ Zealand,
1978.
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The increased road-user charges have been accom-
panied by a substantial reduction in the sales tax on
all vehicles except motor cars and motorcycles. Initial-
ly set at 40 per cent. the sales tax has already under-
gone two reductions and is down to 20 per cent; a
further decrease in April 1980 will establish the new
permanent rate of 10 per cent. In order to eliminate
anomalies within the road transport sector. trailers ex-
ceeding 3.5 tons gross laden weight will now incur a
10 per cent sales tax (having previously been exempt-
ed).

through. This will consolidate the control of the
road transport industry."

Payment in advance and payment in arrears were
both considered while developing the new taxation sys-
tem. It was eventually decided in favour of the
former, since this eliminates the administrative prob-
lems of billing, collecting and checking. It should
also be noted that, from a cash flow point of view, the
only critical difference between advance payments and
arrears payment is the initial payment. Moreover, the
Government has guaranteed overdraft facilities to trans-
port firms at all trading banks.D. PROBLEMS OF IMPLEMENTATION

Complaints have also been made concerning the
delay in refunds of motor spirits duty and for off-road
operating. However, the rate of response has been
considerably improved recently, no doubt facilitated
by the computerization of routine data and processes.

The licensed road transport industry has been
most directly involved with implementing the provi-
sions of the Road User Charges Act. In general, the
industry has accepted the "user pays" principle and
its main criticisms have been levied at administrative
weaknesses, the differential regional impact and the
validity of the National Roads Board's cost allocation
study as a basis for determining the tax rates. We
shall consider each of these points in turn.

Considerable consternation was initially expressed
about the efficacy of available hubometers. A Depart-
ment of Scientific and Industrial Research study re-
vealed that incorrect fitting of hubometers onto ve-
hicles could result in significant underrecording. Hubo-
meters mounted as little as five millimetres off.centre
began to misrecord and, when mounted eighteen milli-
metres off-centre, the recordings became extremely er-
ratic. Fears that some operators would exploit this
vulnerability of the hubometers were reduced by the
June 1978 amendments to the Road User Charges Act
which now make it illegal to attach a hubometer in-
correctly.

Road transport operators have expressed annoy-
ance at the additional administrative work the new
taxation system entails. In particular, they begrudge
the time spent in travelling to the post-office to pur-
chase the licences, as well as the accompanying pay-
ment of a NZ$ 2 licence fee, and the monitoring ot
distances travelled and weights carried for all vehicles,
including trailers. Some firms have been obliged to
employ extra staff in order to cope with the additional
work. The Managing/Director of the TNL Group, Mr.
G. Butler, commented: For a brief period, many carriers were circum-

venting the full impact of the distance tax by attach-
ing two hubometers to their vehicles. The hubometer
fitted to correspond with the maximum nominated load
was replaced by a second one for empty return trips
or lightweight backloads. Despite the purchase of two
separate distance licences and two hubometers, subs-
tantial savings were achieved. Although this practice
was not, originally, expressly prohibited by the Act, it
was clearly contrary to the intention of the legislation,
as the tax rates are based on a 55 per cent, rather
than a maximum loading factor. Consequently, when
the regulations of the Act were amended in June, it
was made an offence to operate a vehicle with more
than one hubometer.

"We have had to purchase and fit 977 hubometers
at a cost of $49,000, employ additional staff to
maintain our distance travelled records. .."8

Substantial, and legal, road tax savings are pos-
sible by attaching a tag axle to vehicles. However, the
National Roads Board has cautioned that non-load
sharing suspension systems will not be permissible as
they do not reduce the impact of heavy loads on roads.

A more serious problem associated with the Road
User Charges Act is the requirement to pre-purchase
the distance to be travelled. It is contended that this
creates a severe liquidity problem for many transport
firms. In fact, a recent survey by Massey University
for the Development Finance Corporation concluded
that raising working capital and other financial prob-
lems are the major problems confronting small busi-
nesses in New Zealand.9 Control-related decisions,
such as financial management and debt and cash flow
control, also pose difficulties. This observation is
thought pertinent to the small transport operator, as
the President of the Drivers' Federation, Mr. M. K. G.
Douglas, remarked:

"Smaller operators will be faced with heavy pay-
outs and most of them won't be able to come Since the format of the Road User Charges Act

relies heavily on the owner'sjdriver's compliance, con-
sistent policing and enforcement procedures are re-

8 Transport News of New Zealand, November 1978, p. 16.
9 Transport News of New Zealand, June 1978, p. V.
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quired to ensure that the tax burden is equitably shar-
ed amongst all road users.

carrying a load half a ton heavier than his nominated
maximum weight, was fined $NZ 125. In Wellington,
an operator carrying 13 tons on an II-ton licence was
fined only $NZ 50. The second example concerns a
driver who was fined $NZ 10 on each count of operat-
ing an unlicensed truck and an unlicensed trailer. He
also admitted neglecting to display a distance licence
and certificates of fitness for the truck and trailer, al-
though on these counts he was convicted and discharg-
ed. However, another operator who exceeded his dis-
tance licence by 70 km was fined $NZ 100, although
the new licence had been purchased and was in the
depot office awaiting the truck's return.

Between 1 April, when the Act came into force,
and 30 June, one third of all heavy traffic vehicles
stopped by traffic officers were issued traffic offences
pertaining to the Road User Charges Act, that is, 3,570
traffic offences 1°. Failure to carry a licence or a hubo-
meter were the two most frequent contraventions. Other
offences involved exceeding the weight or distance
nominated on the licence, incomplete distance licences,
misleading information on distance licences and false
applications for licences.

A New Zealand Road Transport Association sur-
vey of transport firms throughout New Zealand reveal-
ed marked differences in the impact of the road-user
charges on operating costs. Variations occurred be-
tween areas and between operators in the same area.
The only consistent result was the positive correlation
between the impact of the tax and the distance tra-
velled.

Furthermore, some regions and some operators
find it difficult to achieve the 55 per cent loading fac-
tor on which the tax schedules are based. South Can-
terbury transport operators feel that a 55 per cent load-
ing factor is particularly inappropriate for a mixed
farming area characterized by part loads and multiple
pick-ups.

Provision is made for severe penalties for contra-
ventions of the Act. Offences are categorized into two
types. The first category concerns the legibility and
legitimacy of the licence. A fine not exceeding $NZ
1,000 may be imposed on anyone who;

(a) Alters a licence;

(b) Uses a licence not current or not related to
that vehicle;

(c) Uses a facsimile likely to be mistaken for a
licence;

(d) Makes a false licence application;

(e) Wilfully damages a distance recorder.

The second category of offences, liable for a fine
of up to $NZ 5,000, relates to the operation of a vehicle
without a distance licence or a working hubometer, or
supplying false data on application for a licence.

In view of these considerations, the Road Trans-
port Association applied to the Secretary of Transport
for rate increases of 3.3 per cent in towns and up to
7.5 per cent on a sliding scale in rural areas. How-
ever, only an increase of 2.1 per cent in towns and a
uniform 4.5 per cent increase in rural areas were
granted. The differential regional impact raises wel-
fare and policy issues beyond the immediate road trans-
port sector. The Government must decide what weight
to give to aggregate economic efficiency (which in-
dicates pricing at marginal social cost) and what weight
to give to other criteria, such as regional balance. The
answer to this question determines whether the varying
impact of the distance tax is viewed as desirable or
otherwise.

Certain defences are permissible:

(i) Impracticability of obtaining a licence be-
tween the time when the need for a new licence
could reasonably be predicted and the offence;

(ii) The subsequent purchase of an appropriate
licence covering the distance illegally travell-
ed;

(iii) A distance recorder had been attached but
it was not possible to repair or replace it be-
tween the time of its malfunctioning and the
offence, and a properly working distance re-
corder had subsequently been fitted. A joint industry/government working party has

just been established to review the Road Charges Act.
Liquidity, administration and enforcement difficulties
will be investigated as well as the initial cost allocation
exercise of National Roads Board expenditure on
which the charges are based. The Road Transport
Association is not convinced that the cost allocation
study has equitably apportioned roading expenditure
between heavy and light vehicles. It is also argued
that Government should contribute at least one sixth
of the National Roads Board income, since it is a
major user and beneficiary of the roading system. In

Now that a number of court decisions on alleged
offences have been handed down, anomalies in the de-
gree of enforcement and severity of punishment have
emerged.

Two examples were cited in a recent edition of the
Transport News.ll An Auckland operator, discovered

10 Transport News oj New Zealand, August 1978, p. 5.
11 Transport News of New Zealand, November 1978, p. 5.
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its recent "Yellow Paper" on the issue, the Association
has proposed a two-tier tax schedule similar to the
obsolete licence/mileage tax system. This would in-
volve a time-related tax in the form of a quarterly
fee, payable in advance, and a distance-related tax per
km for on-road operating. Ultimately, however, the
Road Transport Association would prefer a road user
pays system based on fuel taxation and is initiating
studies to support this.

Today, over 70 per cent of Mongolian freight is
transported by railways. Goods and passenger traffic
in transit between Asia and Europe is also carried by
the railways. The shortest railway line carrying pas-
sengers between Moscow and Peking cuts through Ulan
Bator.

In length of railway per 100 square kilometres,
Mongolia does not lag behind many other countries
and in labour productivity it is among the first five
countries in the world.

In accordance with current needs and in the light
of future requirements, the country's railway is suc-
cessfully equipping itself with the latest technology.

TRANSPORT IN THE MONGOLIAN
PEOPLE'S REPUBLIC.

The Mongolian People's Republic is a country of
beautiful mountains, vast steppes, fresh-water rivers
and lakes and seas of sand. Its population is 1.5 mil-
lion and its territory covers 1.5 million square kilo-
metres.

As early as the beginning of the 1960s, the Mon-
golian railway had fully gone over to diesel traction.
At present the steel main line of the Mongolian People's
Republic is serviced solely by powerful diesel locomo-
tives, which replaced steam-engines long ago. The last
steam-engine of the Mongolian railway stands as a
museum piece on one of the sidings of the big depot
at Ulan Bator.

Many people think that Mongolia is a country of
boundless deserts and steppes but in actual fact it is
mainly a mountainous country of varied flora and
fauna. Over 2,000 species of plants grow in its ter-
ritory. It is a world leader in the number of livestock
per capita and ranks second in forest area. The coun-
try is richly endowed with various types of natural
resources.

The present load volume and traffic do not yet
require conversion to electric traction. The country's
rolling stock consists of eight-wheeled Soviet freight
wagons with a high carrying capacity and comfortable
all-metal passenger cars from the German Democratic
Republic. Control centralization, a semi-automatic
block system, automatic coupling, new means of com-
munication, etc., are being successfully introduced into
the country's railway system. Loading and unloading
operations have been almost 100 per cent mechanized.
The commissioning and shipment of large freight con-
tainers is being successfully carried out.

The most accessible and widespread means of
transport is automobile transport, which has a history
of over 50 years in Mongolia.

The use of automobiles in the country is growing
quickly. The automobile and motorcycle have become
day-to-day necessities for simple herdsmen. In addi-
tion to dozens of horses and camels, which serve as
means of conveyance for herdsmen caring for their
livestock, almost every family has a vehicle, especially
a motorcycle. In the smallest administrative units, in
addition to lorries there are first-aid vehicles, mobile
shops and mail and passenger vehicles which regularly
serve the herdsmen.

It is said abroad that Mongolian children grow
up on horseback and this is true: at 4 or 5 years of
age Mongolian children are already riding.

From ancient times up to the present, horses,
camels, bullocks and yaks have been used as means
of transport in Mongolia. New times have brought the
people of Mongolia new types of transport. Until the
People's Revolution in 1921, animals were the only
means of transport but now Mongolia benefits from
the main types of modem transport. In a little over
50 years, Mongolia has become a country with a mo-
dem transport system. The level of development of
transport in Mongolia fully meets the ever-growing
needs for carrying goods and passengers. The Mon-
golian People's Republic has become of one of the
most freight-intensive countries in the world: the vo-
lume of freight per capita is triple the world average
and is expected to increase sharply in the future. It
should be added that the average distance which goods
are carried in the country is four times greater than
in other countries. This means that transport in Mon-
golia is becoming one of the most important fields of
activity.

The first railway line in Mongolia was brought
into operation over 40 years ago. Since then, railways
have been playing an important role in carrying goods
and passengers.

Road transport plays a leading .role in freight and
passenger traffic in the country. Over 60 per cent of
the country's freight and over 90 per cent of all pas-
sengers are carried by this mode.

.This paper was contributed by B. Enebish, Minister of Transport of
the Mongolian People's Republic.
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In Mongolia, all transport plays an extremely im-
portant role in the conveyance of passengers and mail
and, to a lesser extent, in the delivery of certain types
of goods to remote corners of the country.

ESCAP in the transport field and ESCAP has decided
to give certain assistance in the development of train-
ing facilities and the training of staff for Mongolian
transport. This is the result of repeated visits to Mon-
golia by individual officials and specialists of ESCAP,
their acquaintance with its transport situation and their
goodwill.

At present over 60 per cent of the country's popu-
lation centres, where population is in many cases only
a little more than 700 persons, are already linked by
air communications. Seventy per cent of interurban
(population centre) passengers are transported by air.

As in every country Mongolian transport also
faces new problems which must be solved. The dis-
covery and exploitation of natural resources cannot be
successfully carried out without railway transport. Rail-
way transport will therefore have a leading role to play
in the future of Mongolia. Two new railways have
quite recently been brought into operation in Mongo-
lia to serve the largest copper-molybdenum enterprise
in the world at Erdenet and the large Baganur coalmIne.

The civil aviation authorities of the Mongolian
People's Republic have already concluded air agree-
ments with many countries of the world and Mongolian
airplanes engage in international flights. Ulan Bator
airport regularly receives large airplanes.

Of the modern types of transport in the country,
the oldest is water transport since it was already in
operation even before the revolution. The total length
of the water transport route exceeds 1,000 km. Water
transport plays a significant role in the country's in-
ternal and export-import flows and also in fishing in
lakes.

The construction of new railway lines, the recon-
struction of old lines, the conversion to a new and more
powerful diesel locomotive and the active introduction
of new techniques and advanced technology are the
main tasks facing railway transport in the country.

The country attaches not inconsiderable impor-
tance to the construction of reinforced concrete bridges
and roads. Reinforced concrete bridges are being suc-
cessfully constructed on the largest rivers. From Ulan
Bator, the capital of Mongolia, to the west of the
country, a distance of almost 2,000 km, work has
already begun on the construction of a trans-Mongo-
lian highway.

In Mongolia automobiles are being increasingly
concentrated in automobile pools for general use and
great importance is being attached to the development
of a centralized container transport system and strict
scheduling of cargo movements.

More rapid development of the material and tech-
nical base, particularly the construction of large tech.
nical servicing stations, the conversion to heavier roll-
ing stock and an expanded list of spare parts to be
manufactured at car-repair factories, including indivi-
dual and rather complex components, etc., are very
important matters.

Attached to the Ministry of Transport of Mongo-
lia is a scientific research and design institute which
carries out scientific research work in the fields of
transport, roads and petroleum products and which
designs various transport facilities.

The Mongolian people's need for more rapid trans-
port and speedy delivery of mail and individual car-
goes, the constant increase in the number of tourists
from various countries in the world and the vastness
of the territory require ever greater development of
air transport.

Qualified staff with higher and secondary educa-
tion receive training both within the country and
abroad. The supply of qualified staff is rather good.
For example, in the field of automobile transport alone,
there is one engineer for 30 workers and one techni-
cian for 12 workers. The situation with regard to per-
sonnel in other types of transport is approximately the
same. Simple Mongolian transport workers are fully
literate. Now about 80 per cent of the country's trans-
port workers have completed secondary education. The
children of herdsmen now skilfully handle automobiles,
diesel locomotives, steamboats and airplanes. Mongo-
lian pilots are already on the threshold of joint flight
with their colleagues from friendly countries to outer
space.

It is therefore planned to increase the airplane
fleet, construct modem airports, introduce the newest
air navigation means, broaden the sphere of activity of
air communications and increase the frequency of
flights.

Water transport will play an important role in
Mongolia's future since Mongolia, which is considered
the watershed of Asia, has many large fresh-water
lakes and rivers where the most varied types of fish
abound, on which timber, hay, ore and other freight
could be transported in greater volume.

Transport authorities from Mongolia participate in
various international transport organizations. In recent
years Mongolia has also begun to establish links with
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Mongolia is a country which does not have direct
access to the open sea. However, like several other
countries, in the future it will perhaps examine the
possibility of an outlet to the sea with the help of
friendly countries and international transport organiza-
tions.

The train make-up plan provides for the organiza-
tion of streams of wagons into trains, i.e., establishes
the most rational routes of wagons and the goods trains
they are to be included in.

The organization of the wagon streams is aimed
at establishing the most economical routes of wagons
and the efficient distribution of marshalling work be-
tween yards.

Mongolia, which attaches great importance to the
development of modern transport, will not set aside the
use of its traditional and economical cart transport for
short-distance work.

Transport in Mongolia will play its appropriate
role as one of the factors in speeding up the develop-
ment of the country's economy and culture and streng-
thening business-like co-operation among countries of
the world, including Asian countries.

Here, in addition to speeding up the delivery of
freight, it is necessary to ensure increased productivity
of the wagons. The latter is achieved by reducing the
delay of wagons in making up trains or waiting for
marshalling, and also reducing the number of times
wagons are handled at marshalling yards while en route
from the loading yard to the unloading yard.

The train make-up plan must ensure an increase
in the productivity of the train locomotives and crews
by increasing the number of through trains running
without uncoupling of the locomotives between their
terminal yards.

PROBLEMS OF CENTRALIZED CONTROL OF
TRAFFIC ON RAILWAYS, ESPECIALLY IN

THE DEVELOPING COUNTRIES.

A network of railway lines is an integrated sys-
tem acting as a single organism on the territory of an
entire country.

Simultaneously, the train make-up plan must en-
sure the intensive utilization of shunting locomotives,
marshalling facilities, yard tracks and sidings, and also
a lower cost of handling the wagons.The organization of railway operations is based

on train schedules. Strict observance of railway trans-
portation schedules creates conditions for increasing
co-operation between various industrial enterprises
located in different regions of a country. It permits
the planning of production at co-operating enterprises
with the minimum reserve stocks of raw materials
necessary to maintain production until the next lot of
materials arrives.

The marshalling work is distributed following the
principle of maximum concentration at the marshall-
ing yards having the best equipment for this purpose.

To meet all these requirements. the train make-up
plan must be drawn up with account taken of the fea-
tures of operation and technical development of all the
yards along the routes of the wagon streams. This can
only be done with a centralized system.

The faultless operation of the railways permits
industrial enterprises to reduce their stocks of raw
materials and correspondingly reduce the number of
storehouses needed for storing their raw materials and
finished products. This facilitates a faster turnover of
capital and in the long run results in a higher rate of
profit.

The train make-up plan is divided into the gen-
eral network plan and the regional (railway) plans.
The former establishes the make-up of goods trains
running over the entire railway network. The latter
establishes the make-up of trains distributing freight
within the limits of a region. To draw up a train
make-up plan, it is necessary to have information on
the streams of freight, expressed in wagons, with in-
dication of their points of origin and destination. Since
there are many points of origin and destination and
they cannot all be taken into consideration when com-
piling the train make-up plan, definite points are as-
signed to each marshalling yard, and in further cal-
culations it is considered that these marshalling yards
are the points of origin and destination of the wagon
streams. Thus all the wagon loadings and unloadings
are assigned to a definite group of marshalling yards.
When there are several parallel railway lines, the
wagon streams are distributed among them on the
basis of a technical and economical assessment. The

Improvement of the effectiveness of social pro.
duction requires efficient and well co-ordinated trans-
port, especially for railways. Since different subdivi-
sions participate in the transportation process, co-
ordinated operation of the railways is achieved by
centralizing the control of train traffic.

Traffic control is divided into two stages. One
stage is devoted to the working out of the main plans
regulating the organization of traffic during a year, i.e.,
plans that are valid for a year. These plans are called
long-term ones. The basic long-term plans include the
train make-up plan and the train schedule.

.Contributed by A. Chernyugov, Cand.Sc.(Engineering) , USSR.
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economically effective route of the wagon streams is
determined according to the sum of the operating costs
depending on the volume of traffic.

block trains; this plan indicates the destinations of
wagons to be included in the trains made up at mar.
shalling yards.

Operating costs related to the volume of traffic
are calculated for each line, taking account of the load
on it and its technical equipment. These calculations
may be used to draw up schematic maps showing the
operating costs for the running of one loaded and one
empty wagon, of one light locomotive and the running
time of a through train over the sections (without in-
cluding detention at servicing and marshalling yards).

The object of calculating the plan for making up
technical block trains from loaded wagons is to ensure
the most effective distribution of marshalling work be-
tween the marshalling yards.

The effectiveness of assigning separate wagon
streams to trains with an independent destination is
established by comparing the time spent for accumu-
lation of the wagons at the make-up yard with the
saving of time as a result of these wagons running
through intermediate marshalling yards along their
route in through trains.

When choosing the routes of wagon streams, in
addition to the running costs, account must also be
taken of such indices as the running time of wagons,
the consumption of fuel (electric energy) for hauling
trains, the train capacity of the lines and the handling
capacity of the marshalling yards.

If the saving of time expressed in wagon-hours is
greater than the time needed for train accumulation,
then the relevant wagon stream is earmarked for a
separate destination. Otherwise it is combined with
a stream destined for a nearer yard. After reviewing
all the wagon streams, the destinations of the trains to
be made up by every marshalling yard are established.

After the routes of the car streams have been
established. calculation of the train make-up plan is
commenced.

Apart from the volumes and routes of the wagon
streams, the initial data needed for calculating the
make-up plan are the rated weights and lengths of
trains, the locomotive running sections, the work of
the locomotive crews, the technical facilities of the
marshalling yards and the technological processes of
their operation. It is also necessary to establish
beforehand the rated detention times of wagons when
passing through marshalling yards in through trains
and in trains that are broken up and made into new
ones.

The train make-up plan is calculated at the
Ministry of Railway Transport, which makes possible
a centralized distribution of the marshalling work
among yards in the best possible way depending on
the equipment of each yard.

After drawing up the network plan, the local rail-
way (regional) train make-up plans are worked out.
Here the possibilities of the marshalling yards for
making up local trains are determined in terms of the
amount of work assigned to them for making up goods
trains of a network significance. The local train make-
up plans are calculated at the railway headquarters.

First, those wagon streams which at the point of
loading can be made up into trains running to the
point of unloading (the so-called shippers' block trains)
are separated from the total wagon streams. These
trains are the most effective form of organizing the
wagon streams. Therefore, they should include the
maximum possible number of wagons. To increase the
specific weight of shippers' block trains, it is good prac-
tice to use calendar planning of wagon loading, i.e.,
establish definite days for the loading of wagons to a
single destination.

The sequence of drawing up the train make-up
plan makes it possible to organize the running of
wagons over the network in the best possible way and
to co-ordinate the operation of the marshalling yards
on the basis of their technical equipment and techno-
logy.

The second long-term document is the train
schedule diagram (train diagram) that determines the
technical possibilities of railways for handling traffic.
The train diagram is the basis for organizing the run-
ning of trains on railways. Its organizing and discip-
lining significance lies in the fact that it unites and
co-ordinates the operation of all subdivisions (railways,
railway divisions, yards) and departments of the rail-
ways, ensuring their harmonious functioning.

The initial data for drawing up a make-up plan
of shippers' block trains include the characteristics of
the loading and unloading yards with an indication of
the lengths of the wagon fronts, mechanical handling
equipment, the availability of sidings for the accumu-
lation and making-up of block trains on the industrial
tracks and the technological processes of operation of
the loading and unloading yards.

The train diagram is the main means of coping
with a given volume of traffic, improving the utiliza-
tion of the technical equipment and cutting transpor-

The wagon streams not covered by shippers' block
trains are included in the plan for making up technical
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and a shorter occupation of tracks and sidings by trains
at yards and stations.

The operation of sections and yards must be
organized so that there will be no unproductive delays
caused by waiting for the carrying out of the next
operation. The time of arrival and departure of trains
in the diagram must correspond to the rated duration
of making up or breaking up trains and handling
wagons provided for by the technological process of
the relevant yard. The efficient interaction of yards
and main line sections is possible when the rate of
breaking up trains (the number of trains that can be
handled an hour) corresponds to their rate of arrival
(the number of trains arriving during the same period).

tation costs. The train diagram can be considered as
a centralized complex system of controlling the quality
of operation.

The train diagram provides for the technological
co-ordination of the operation of yards, terminals, sec-
tions and entire routes, and also of the locomotive
fleet. The rhythmic, well thought-out and planned
operation of each railway, each division and each rail-
way enterprise is organized by the train diagram.

The train diagram must be co-ordinated with the
train make-up plan. This consists in organizing the
schedules of goods trains by destinations, and when
necessary by kinds of freight handled, i.e., by assign-
ing trains with specific destinations to fixed schedules.
The train diagram contains schedules for the running
of both passenger and goods trains.

The rate of making up and dispatching trains,
processing of trains by agents of the wagon checking
offices and of the wagon inspection facilities must be
in the same relationship.When compiling a train diagram, the schedules for

separate trains are plotted in a definite sequence. First
come passenger trains, then suburban trains, next high-
speed goods, through and local trains.

The running of each through goods train is co-
ordinated throughout its entire route from the point
of origin to the point of breaking up or unloading.

The local goods trains are plotted so as to ensure
rhythmic operation of the yards and co-ordination with
the technological processes of the tracks of industrial
enterprises.

The schedules for trains of all categories are plot-
ted on the train diagram so as to ensure the best pos-
sible utilization of the locomotives, and of the capacity
of the main track and the yards.

The train diagram is worked out for a volume of
traffic that will make it possible to cope with all the
passenger and freight transportation offered to the rail-
ways.

The train diagram determines the sequence of
occupation of main track sections by trains, the de-
parture and arrival times for each yard or station, the
speed, time spent at yards and stations, the type of
locomotives hauling the trains, the rated weights and
lengths of trains.

The time of dispatching trains must be co-ordinat-
ed with the process of train formation at marshalling
yards. The train diagram co-ordinates the time of
arrival of trains for breaking up at yards and the time
of dispatching trains made up at these yards.

One of the tasks of the train diagram is to ensure
complete traffic safety. This is achieved by establish-
ing a strict sequence of occupation of the main track
sections by trains. the intervals between trains on the
main tracks. the speeds depending on the technical
condition of the track. and the calculated station inter-
vals. The train diagram provides for the most favour-
able scheme of running trains through yards from the
viewpoint of traffic safety. Of considerable significance
in ensuring the safe running of trains is the uniform
loading of the most intensively operating elements of
yards. the elimination of conflicting routes and maxi-
mum parallelism in the movements of trains through
bottlenecks.

The load on separate elements must be checked
to see that all the trains provided for by the train dia-
gram can be passed.

The train diagram is worked out simultaneously
for the entire railway network. The schedules for pas-
senger and goods trains are co-ordinated along their
entire route.

The working out of the train make-up plan and
train schedule diagram for the entire network at one
time and their co-ordination makes it possible to com-
pletely centralize the control of traffic at the planning
stage. This results in co-ordination of the operation
of all the railway subdivisions.

The most profitable utilization of rolling stock is
determined by high speeds of trains, the shortest stops
at yards and stations where commercial and technical
operations are performed, by the realization of increas-
ed rated weights and lengths of trains and by the dura-
tion of locomotive turn-around.

A high degree of utilization of the capacity of the
main track sections and yards is ensured by proper
co-ordination of train running and the technological
processes of yards, a rational arrangement of trains of
different categories in the train diagram, higher speeds,

The second stage in traffic control is operative con-
trol, which is conducted daily by the dispatcher ser-
vice. The main function of the dispatcher service is
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to ensure the fulfilment of the train diagram and the best possible co-ordination of the work of separate rail-
train make-up plan. way subdivisions. For this reason the dispatcher ser-

vice provides for one-man management and centralized
Since the volume of traffic fluctuates by seasons operative supervision of the running of trains through

of the year and by separate days of the week, it is yards, sections, routes and regions of the network and
necessary to determine the number of goods trains to ensures the co-ordinated actions of all railwaymen
be dispatched on the given day, and also choose the directly involved in the running of trains.
schedules of the train diagram for dispatching the
trains. On the basis of the chosen schedules, it is The structure of the dispatcher service on the rail-
necessary to organize the running of trains with the ways is shown in the figure below.

Head
of Central Operation Department -

Deputy Minister of Railway Transport

Deputy Head of Operation -..Head of Operative -Managing Section
Managing Section of Central Operation Department

I

Senior Inspector -Dispatcher L Head of Operative -Managing Section
of Central Operation Department -of Railway Operation Department

I I,
Shift Deputy Head of Railway
Operation -Managing Section

,. 1

Assistant of Head. 0f 0 t. M .Assistant of Head Locomotive0 pera Ion -anagmg 0 0 .
S t o f L I O .of Operation -Managmg Dispatcher

ec Ion or oca peratlon Section on duty on dut

on duty y

,
Division Officer Senior Dispatcher ..

~n ~uty ~ of Railway Division ~

t t ,
W M Train Dispatcher Locomotive Dispatcher L-agon anager on duty on duty ~

I I

t t
Shunting (Yard) -Assistant Yardmaster

Dispatcher on duty

Figure. Structure of dispatcher service on railways
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In the Ministry, the operation managing section is ntr = number of trains in both dIrections in

mainly responsible for supervising current railway the train diagram

operations. It controls the movement of wagon streams,
sees that the fleet of wagons is properly located on the mWag = planned number of wagons to be load-

railway network and works out the procedure for ed on the section.

delivering empty wagons to loading regions. It simul- taneously controls the co-ordination between separate ~he tram dl~patcher sho.uld concentra!e ~s mam

railways in train movement. attention on the Implementation of the tram dIagram.

One of the decisive conditions for the running of trains

For the direct supervision of train traffic, a line on. schedule is. their dispatch i~ go.od time from the

is divided into sections. The running of trains on a pomts of makin~ up. The t~am dIspatcher therefore

section is supervised by a train dispatcher who is com- c?~trols the ma~g up of trams and ensures the pro-

pletely responsible for observance of the train diagram. VISIon of locomotIves and crews for them.

All commands of the train dispatcher on duty must be 0 th b . f th . f t. t. In e aSlS 0 e m orma Ion con muous y re-

obeyed wIthout fall by rallwaymen dIrectly connected . d f th d th tr . d. t h fill . celve rom e yar s, e am lspa c er sma

wIth tram traffic. No operatIve mstructIons relatIng to tr . h t th t fl t . d ta.1 th t I t. am s ee a re ec s m e 1 e ac ua opera Ion

the runmng of trams may be gIven wIthout the know- f h. t. T . I.f th d. t h ' k thJ d f th t .
d . t h 0 IS sec Ion. 0 sImp 1 y e lspa c er s wor, e

e ge 0 e ram lspa c er. .. ed .th .
I fsectIons are eqUlpp WI specla means 0 commu-

nication, the so-called centralized traffic control (crc).
.Ha,:,mg the requlr~d means of commum~ation, ~he With crc the dispatcher both controls and organizes

mam ?lspatcher re~elve~ fr?m ~ards ~ontI~uous !n- the running of trains. He lines up routes for the re-

~ormatIo~ on the sltuatI.on m hIS sectIon, l~cludmg ception and departure of trains, and controls the actual

l~formatIon on the r?nmng and. presence at. mterme- running of trains according to an illuminated track

dlate yards ~nd sta~lons .of trams, 10COm?~IVeS a~d diagram. The dispatcher concentrates in his hands

wag.ons. ThIS permIts h!m .to r~ach. decIsIons w!th complete control of the running of trains over his sec-

a VIew to the actual tram sItuatIon m each specIfic tion. There are no assistant stationmasters at inter-

case. mediate minor stations.

Under the train dispat~her ~re the assistant ya~d- A division officer at the railway division head-

masters on duty, the shuntIng dIspatchers, locomotIve quarters supervises a shift of train dispatchers. He

shed officers on duty, locomotive teams and wagon in- ensures fulfilment of the plan of train running and

spectors. wagon loading and unloading, and gives special atten-

tion to the co-ordinated running of the trains to mar-
The train dispatcher gives all his instructions to shalling yards. Together with the locomotive dispat-

a yard in the form of oral and written commands in cher he ensures the provision of locomotives and crews

special communications. for the trains, and also controls the observance of

proper working hours of the locomotive crews.

The length of the section supervised by one dis.

patcher depends on the intensity of traffic and the The assistants of the head of the operation-

number of wagons to be loaded or unloaded. The managing section of the operation department in their

length of the section should ensure that the dispat- relevant shifts control the work of the division officers

cher is busy for about 580 to 610 minutes during a on duty. Using the railway supervising system of

continuous shift usually lasting 12 hours. communication with the divisions and marshalling

yards, they control the dispatching and running of

The time a dispatcher is busy can be determined trains over the sections, fill in an abridged train sheet

by the expression: showing actual operation, and organize the operation

of locomotives over extended sections between termi-

for double-track lines nals.

Tb = (0.72 + O.28K)ntr + O.25mwag ~ 580 An assistant of the operation-managing section

to 610 min head supervises operation over a route, including several

dispatcher's sections, ensuring the co-ordinated running

for single-track lines of trains and locomotives to marshalling yards. The

centralized control of traffic both in the stage of plan-
T b = 0.9(1 + K)ntr + 0.25mwag ~ 580 to 610 min ning and in that of operational supervision ensures bet-

ter utilization of the rolling stock and train capacity.
where K = number of yards and stations on the In addition, rhythmic and co-ordinated operation of

dispatcher's section the entire railway network is achieved.
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ORGANIZADON OF SIDPMENTS TO EUROPE,NORm AFRICA AND ASIA CARRIED OUT Specifications TyPe 01 "essels
BY VESSELS OF COMBINED RIVER-SEA Sormo"skY Ba/tiyskY Morskoy Ladoga

CAPABILITY OF THE MINISTRY OFTHE RIVER FLEET OF THE RSFSR* 1. Gross tonnage, BRT. ..2,292 1,865 1,774 1,545
2. Deadweight, tons. ..3,235 2,125 1,810 1,968

Technical reconstruction of river transport and 3. Cargo carrying capacity, tons 3,000 2,000 1,700 1,650
creation of a deep-water system in the rivers of the 4. Length, m 114,2 96 88 81
European part of the USSR has made it possible to
operate new and more powerful sea-going vessels with 5. Breadth, m .., ..13,23 13,22 12,30 11,96
a bigger cargo carrying capacity on inland waterways. 6. Draft, fully loaded, m ..3,7 3,35 3,3 4,0
A special type of such a vessel, which can be operated 7. Number of holds. '. 4 3 3 2 .'
in many sea areas, was bui~t after the necessary re- 8. Grain capacity, m3. ..4,297 3,465 2,931 2,615 I

search work. Vessels of this type can therefore be
operated not only on inland waterways but also in sea 9. Speed, fully loaded, km/h. 10,6 10,5 11,5 11,9
conditions as well, i.e., in combined river-sea naviga- 10. Cranes. 2x2,5 t -
tion.

Thus it has become possible to organize direct .The above me.ntioned ~ver-se~ ,:essel~ are operat-
shipments of cargoes between river and sea ports. e? m sea area~. with certam restrIctions m regard to
During the last few years such shipments have develop- di.stances of sailIng fro~ the shore and shelter ports,
ed rapidly and the volume of cargo carried by vessels wm~ force and wave height. Vessels of the Sormovsk;V'
of combined river-sea capability has trebled during the Baltiysk~, Morskoy and Ladoga. types ar~ operate? m
last five years. It is well known that shipments of the Baltic, North, Barents, White, Caspian, MedIter-
export-import cargoes have increased considerably. In ranean and Black s.eas, the Sea of <?khotsk and ~e
1973 vessels of combined river-sea navigation carried Sea of Japan. An important place m transportation
out 2,900 voyages and made calls at 190 ports of 25 of fo!eign .trade carg<:>es,. carried out by vessel~ .of
foreign countries of Europe, Asia and North Africa. combmed rI,:er-sea navigation operated by the Mmis-
The pattern of shipments is given in the map below. try of the River Fleet of the RSFSR belongs to ship-

ments of cargoes between countries of northern and
River-sea vessels operated by the Ministry of the sout~ern Euro~e and Iran.. The volume of Iranian

River Fleet of the RSFSR carry various kinds of car- t~anSIt cargoes mcreased durIng the last few years. 1.7
goes, such as timber, metals, bulk cargoes, oil products, tl~es.. Nearly 3? vessels are. o:perated on ~ese lmes.
as well as general cargoes. They also carry heavy and Shippmg com~ames of t~e Mmi~try of the Riv~r Fleet
outsized cargoes intended for big industrial enterprises. (MRF) orgamzed tw.° mternational regula.r lInes to
Unpacked cars are shipped in vessels specially fitted serve t?e above-mention.ed areas; the Caspian-,:,olgo-
for such transportation. BaIt Lme and the Mediterranean-Volgo-Don Lme of

MRF of the RSFSR.
Vessels for combined river-sea navigation are of

general-purpose construction. They have no tween- Caspian Sea-Volgo-Baltic Sea Line of MRF
decks but have spacious holds without any beams and of the RSFSR
stanchions. Hatches of large size ensure nearly full
deck opening which minimizes shifting of cargoes in The first trial voyages of sea-going vessels with
the holds and hence reduces labour needed for steve- Iranian transit cargoes were organized with this line in
doring work. 1965 from the port of Pahlevi (Iran), to the port of

Szczecin (Poland) via the inland waterways of the
The value of combined river-sea vessels has been USSR. However, it was necessary to unload a part

fully recognized and therefore they are in great de- of the cargo en route and deliver it to the port of
mand with shippers, receivers, stevedoring companies destination by railway or to transport it by river vessels
and other organizations. They are readily chartered to the port of Astrakhan for further transfer to sea-
by foreign charterers on a time or contract-charter going vessels. Such a procedure led to irrational use
basis and for single voyages. of the transport fleet, increasing delays, splitting of

consignments, damage and losses of cargo during re-
General specifications of vessels used for the car- loading and, as a result of this, to claims by cargo

riage of cargoes in combined river-sea navigation are owners.
as follows:

To improve the delivery of Iranian transit cargoes.Co ' b ed b M V M " M " f R ' FI f th R .via the inland waterways of the USSR, all shipments
ntrl ut y r. .Inn, lntstry Olver eet 0 e usslan ...

Soviet Federal Socialist Republic (RSFSR), USSR. were handed over to the Mmistry of the River Fleet
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of the RSFSR which had the necessary number of
combined river-sea-going vessels easily operated on
inland waterways.

cars, equipment, metals, chemicals, etc., while tradi-
tional Iranian exports -such as cotton were carried
in the opposite direction. Last year's experience show-
ed that all cargoes were delivered on time and with-
out losses.In 1968 the North-West River Company (Lenin-

grad) and the Belomorsk-Onezsk River Company (Pet-
rozavodsk) organized regular shipments by river-sea
vessels of the following types: Baltiysky, Sormovsky,
Morskoy of 2,000 ton-, 3,000 ton and 1,700 ton-
cargo carrying capacity, respectively.

At present vessels of the North-West River Com-
pany and the Belomorsk-Onezsk River Company are
engaged in deliveries of Iranian transit cargoes.

Vessels of the North-West River Company carry
transit cargoes from Felixstowe to Keliningrad and Vy-
borg from whence these cargoes are transported fur-
ther in railway wagons to the Iranian Julfa railway
station.

At present the Caspian-Volgo-Balt Line of the
MRF of the RSFSR is about 7,000 km in length and
meets all the requirements laid on the international
regular cargo lines. The Line is operated round the
year on the fixed schedule.

General management of the transportation by the
river companies of transit cargoes in river-sea vessels
is executed by the Foreign Shipping Department of
the Ministry of the River Fleet of the RSFSR.

Direct shipments of cargoes from the Baltic Sea
and the North Sea to the Iranian ports of Pahlevi and
Noschegar are carried out during the summer-time. In
winter, due to ice conditions in the inland water-
ways, cargoes are carried to the ice-free Soviet Baltic
ports with further reloading and delivery by railway
to the Soviet Caspian Sea ports and then by vessels to
the ports of Pahlevi and Noschegar or by railway to
the Iranian station Julfa.

The Caspian-Volgo-Balt Line operates in accor-
dance with the quarterly schedules approved by the
Ministry of the River Fleet of the RSFSR and an-
nounced at the ports of call. In the schedules are
shown ports of call and names of vessels, dates of
vessels' arrival for loading, duration of voyages and
expected time of vessels' arrivals at the ports of un-
loading, Pahlevi and Noschegar.

Delivery of cargoes by the Caspian-Volgo-Balt
Line, and by the Mediterranean-Volgo-Don Line as
well, has a number of considerable advantages in com-
parison with carriage of cargoes by sea around Africa
or in other directions to Iranian ports of the Persian
Gulf. The advantages are as follows:

Basic ports of call of the Caspian-Volgo-Balt Line
are the following: Antwerp in Belgium, Rotterdam in
Holland, Rochester, Hull and Felixstowe in the United
Kingdom, Bremen and Hamburg in the Federal Re-
public of Germany, Oslo and Sarpsborg in Norway,
Szczecin in Poland and Stockholm in Sweden. When
sufficient cargo is available vessels may also make calls
at the following optional loading ports: Rouen, Dun-
kirk, London, King's Lynn, Vlissingen, Esbjerg, Aarhus,
Copenhagen, Fredrikstadt, Halden, Helsingborg, Hall-
stavik, Gothenburg, Helsinki and Kotka. According
to the schedule, every vessel has calls at two European
ports for loading and at one or two Iranian ports for
discharging. The number of vessels monthly departures
under the schedule is as follows: from Rotterdam and
Antwerp -4, from Bremen, Hamburg, Oslo, Sarps-
borg -2, from Hull, Rochester, Szczecin and Stock-
holm -1. Additional vessels can be contracted for
shipments if there is a sufficient quantity of cargo in
the above-mentioned ports.

(a) Distance of cargo shipments to Iran via the
inland waterways is much shorter than by other routes.
This enables delivery time to be reduced by 10 to 15
days;

(b) A considerable saving of transport costs is
achieved by transportation of cargoes via Iranian ter-
ritory, since the distance from the Caspian Sea ports
to the Teheran area, where the greater part of cargoes
is delivered, is three times shorter than from the Persian
Gulf ports;

(c) Transportation of cargoes via the inland water-
ways is carried out in more favorable weather condi-
tions than delivery of cargoes via the Persian Gulf
ports.

These factors. together with measures taken for
the improvement of the Line's services. resulted in a
growing reputation for the Caspian-Volgo-Balt and the
Mediterranean-Volgo-Don Lines among foreign ship-
pers and receivers and promoted ..n annual increase in
the volume of Iranian transit cargo shipments. Differ-
ent kinds of cargoes were shipped by the Caspian-
Volgo-Balt Line. Among them were general cargoes.

The General Agent of the Caspian-Volgo-Balt Line
is Soyuzvneshtrans, which has its own agents who book
cargoes in the countries and attend liner vessels at their
ports of call. Soyuzvneshtrans arranges for forward-
ing of transit cargoes via the USSR and for their re-
loading at Soviet seaports. This kind of service is
provided by the local Soyuzneshtrans port offices.
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with the corresponding changes and amendments made
in accordance with the Mediterranean-Volgo-Don Line
tariff policy.

Transportation of Iranian transit cargoes from
European ports to Iran is carried out by the Caspian-
Volgo-Balt Line vessels in accordance with ACMEL
conditions and tariffs (tariffs of the Associated Con-
tinental Middle East Lines Shipowners Conference,
which organizes carriage of Iranian cargoes from
Europe to Persian Gulf ports around Africa) with the
corresponding amendments, surcharges and rebates, if
any, according to the Caspian-Volgo-Balt Line tariff
policy.

Future shipping lines

The existing shipping lines considered above do
not exclude the possibility of organizing in the future
new lines in other directions. In particular, the organi-
zation of cargo transportation from Scandinavian coun-
tries to the Mediterranean Sea and from Japan to Iran
(by sea-going vessels to the Far Eastern ports of the
USSR with railway transit to ports situated in the
middle part of the Volga river and then by combined
river-sea-going vessels to Caspian Sea ports of Iran)
might be considered. Transportation of all kinds of
cargoes is possible in this direction, the carriage of
containerized cargoes being the most likely. The Minis-
try of the River Fleet is putting much effort into the
improvement of the technical particulars of river-sea
vessels and into increasing the quantity and produc-
tivity of cargo-handling equipment in river ports en-
gaged in reloading import-export cargoes.

Mediterranean-Volgo-Don Line of the MRF of
the RSFSR

The Mediterranean-Volgo-Don Line was organiz-
ed not long ago by the Volgo-Don River Company
(the Head Office in Rostov-on-Don) for the carriage
of Iranian transit cargoes from European ports situated
in the western part of the Mediterranean Sea via the
Lenin V olgo- Don Canal to the Caspian Sea ports of
Iran, Pehlevi and Noschegar.

The Line is served by river-sea vessels of 2,700-
3,000 dwt and operates round the year in accordance
with the schedule. During the summer-time cargoes
are carried directly from the Mediterranean and Black
Sea ports to the Caspian Sea ports of Iran, without
any reloading. In winter Iranian cargoes of this line
are delivered to the Soviet ports of Rostov-on-Don and
Batumi, where they are reloaded into railway wagons
for transportation to Baku and further, either by sea
to Iranian ports or by railway to the Iranian railway
station JuIfa.

GUIDELINES FOR THE PREPARATION OF A
PLAN FOR THE DEVEWPMENT OF TOURISM

WITHIN THE ASEAN REGION.

General basic considerations

The formulation of basic concepts and guidelines
for planning the development of tourism in the ASEAN
region would be a somewhat different exercise from
planning tourism development for developed countries
in general. The ASEAN group falls into the category
that has come to be known as developing, with the
difference that tourism in the ASEAN group has al-
ready attained a fairly high level. In terms of num-
bers of visitors, three of the five members of ASEAN
have now exceeded the 1 million mark: Singapore
registered 1,681,985 arrivals in 1977, excluding visitors
by road and rail. The Philippines is hoping to hit its
target of 1 million fairly soon, and Indonesia fell short
of the half-million mark by a small margin in 1977.
This is a far cry from a number of other countries
in the ESCAP region, such as Afghanistan, Bangladesh,
Nepal, which is showing a good growth rate, Pakistan,
or some African countries, such as Ghana, Nigeria,
the United Republic of Tanzania, or Zambia. In
countries which are in the process of starting on the
long march to tourism development, or even in those
which have been pursuing such development for quite
some time, but not very successfully, a number of basic
questions must be asked before guidelines can be
formulated. The answers to many of these questions
lie with Governments. The basic questions are: How

The Line's scheduled basic ports of call are Barce-
lona and Tarragona in Spain, Marseilles in France,
Genoa and Spezia in Italy. Vessels working on the
line can also call for loading at other, optional, Medi-
terranean and Black Sea ports if a sufficient amount
of cargo is available there. One departure per month
from every basic port is fixed by the Line's time
schedule. Shipments of cargo by vessels of this Line
are increasing and during the last three years they have
nearly trebled. The variety of cargoes is also widen-
ing. River-sea vessels carry from the Mediterranean
and Black Sea ports to Iran general cargoes, chemical
goods, equipment, etc.; from Romanian ports -paper
rolls, metals, chemicals. In the opposite direction they
carry cotton. The general agent of this line is Soyuzv-
neshtrans which, with the assistance of the local liner
agents, provides the increase in the amount of transit
cargoes and improvement of services rendered to the
Line's vessels in foreign ports. Transportation of tran-
sit cargoes via the USSR, with reloading at the USSR
seaports into railway wagons, is organized by the
Batumi branch of Soyuzvneshtrans. Shipments of
Iranian transit cargoes are carried out according to
conditions and tariffs of the "Medmecon" conference .A note by the se<
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large is the tourism structure to be? Should tourism
become a dominant industry, as in the Caribbean or
in countries such as Spain, or should it be confined to
certain areas and restrained, as is the declared policy
of the Government of the United Republic of Tan-
zania? Tourism can redress regional imbalances be-
cause the best tourist attractions of a country may be
located in areas which are backward or lack industrial
resources; hence, to what extent should a policy of
dispersal be followed? Can it be so organized as to
maximize benefits yet not erode employment from
agriculture and other vocations, as has happened in the
Bahamas or is feared in Fiji? Will it improve local
skills as has happened in Singapore and Hong Kong
or will it downgrade traditional arts and crafts, as
some people think is happening in Bali? Who will
provide the infrastructure, the Government or private
enterprise, and, if the latter, how much of it should be
foreign and how much domestic? What sort of mea-
sures should be adopted to preserve the environment
and lifestyle of the people and to what extent should
alien features be introduced for the pleasure of the
visitor? What kind of administrative machinery should
be evolved to promote and develop tourism: a govern-
ment department, or a corporation which would as-
sume the policy-making and regulating functions of a
government department and also compete with private
enterprise?

World tourist markets and potential

According to the World Tourism Organization,
16 countries of the world are producing 82 per cent of
international tourism. These are: 11 countries of
Western Europe, the United States of America, Canada,
Mexico, Australia and Japan. But the bulk of this
mass tourism is intraregional. Of the 243 million tour-
ists who crossed frontiers in 1977, Europe and the
Americas accounted for 177 million and 52 million
respectively. Approximately 160 million of the 177
million criss-crossed frontiers within Europe and, of
the 52 million in the Americas, movement between the
United States and Canada and the United States and
Mexico amounted to nearly 29 million. Of the 25
million nationals of the Federal Republic of Germany
who took one or more vacations in 1977, within their
own country or in another country, only 2.4 million
travelled beyond Europe. Table 1 below gives the
statistics of world tourism for the last three years.
While the developing countries have shown a higher
rate of growth, because of the lower base, the per-
centage increase in relation to global totals has been
somewhat marginal. For instance, south Asia and east
Asia and the Pacific, which together correspond to the
ESCAP region, accounted for 3.88 per cent of inter-
national arrivals and 6.78 per cent of receipts in 1976,
while the corresponding figures for 1977 were 5 per
cent and 7.43 per cent respectively. This is despite
the fact that of the 16 largest producers of international
tourism, two of them, Japan and Australia, are in this
region. None the less, the majority of visitors to
Africa, the Middle East, south Asia and the rest of
Asia and the Pacific come from these 16 countries,
barring Mexico. They are still the main tourist mar-
kets for the ESCAP region. As a result, a substan-
tial part of the promotional budgets of the national
tourist organizations of the third world is spent on
advertising, promotion and maintaining overseas tourist
offices in these countries.

In the case of ASEAN countries, some of these
questions may have been raised and answered several
years ago, but perhaps they are still relevant in the
sense that all the rapid development that has taken
place in the last 10 years may not have been on the
right lines. For instance, the development of Pattaya
(Thailand) could have been handled differently and the
mistakes made years ago in resorts such as Miami
Beach, Torremolinos and others could have been
avoided. However, what is more relevant to ASEAN
is the impact of some of the significant trends that have
emerged in world tourism in the last few years, trends
which so far are not benefiting countries where tour-
ism is a relatively minor activity.

So long as the wide gap in the income levels of
these countries and of the third world persists, the
present situation is likely to continue. In fact, an im-
portant study forecasting international tourism from
1976 to 1985 published by the Economic Intelligence
Unit, a subsidiary of The Economist, predicts that these
16 countries will continue to generate 82 per cent of
world tourism in the 1980s as well. According to this
study, the only likely change will be in the interrela-
tionship of the main originating countries. For in-
stance, the margin between expenditure by nationals of
the Federal Republic of Germany on foreign travel
and that by United States citizens, which is $US 1
billion, will increase and the Japanese will out-distance
the French, British and Canadians by the ratio of 10:4.5
each in their expenditure on international travel. A
word of caution is necessary in evaluating these fore-
casts because of the relative size of the countries being

The phenomenal growth of tourism has made
Governments realize that it is not merely concerned
with the provision of transport, accommodation and
other facilities but has also considerable economic,
social and ecological implications. Because of the
varied infrastructure required for the healthy growth
of tourism, it has come to be realized that the deve-
lopment of the tourist industry needs an interdisciplin-
ary approach. In the last 10 years the emphasis has
shifted from marketing to development and Govern-
ments have inevitably become involved, despite the
initial reaction of many of them that tourism promo-
tion was primarily the concern of travel agencies, car-
riers, hotels or, in other words, the travel trade.
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Table 1. World-wide travel volume and expenditure, 1975-1977

Perccntagc
1975. 19768 1977b chanK~

1976-1977
,Global totals '

Total travel volume (million) .1,065 1,095 1,216 + 11
International arrivals. 213 219 243 + 11
Domestic arrivals. ..852 876 973 + 11

Total travel expenditures (billions) .$ 240 $ 273 $ 317 + 16
International travel expenditures (billions) .$ 48 $ 54.5 $ 63.3 + 16
Expenditures in destination areas (billions) .$ 39 $ 44 $ 51.8 + 18
International transportation expenditures (billions) $ 9 $ 10.5 $ 11.5 + 10

Domestic travel expenditures (billions) .$192 S 218 $ 253.2 + 16

International tourist arrivals (thousands)

Africa. ..3,500 3,600 4,600 + 20
Americas. 47,000 48,200 52,500 + 9
Europe. .151,500 155,300 172,000 + 11
Middle East 3,000 3,400 3,900 + 15
East Asia and the Pacific. 6,500 6,900 8,300 + 18
South Asia. 1,500 1,600 1,900 + 18

Total. .213,000 219,000 243,200 + 11

International tourist r«eipts (millions of us dollars)

Africa. 1,306 1,500 1,850 + 23
Americas. .9,127 11,500 13,000 + 13
Europe. 24,922 26,400 31,500 + 19
Middle East 1,017 1,250 1,600 + 28
East Asia and the Pacific. 2,163 2,600 3,400 + 31
South Asia. .309 360 450 + 25

Total. ...38,843 43,610 51,800 + 19

Source: World Tourism Organization.
.Revised estimates.
b Preliminary estimates.

compared. An American travelling from New York Philippines is an exception: it is neither a major sup-
to San Francisco, a distance of 2,800 miles, remains a plier to the other four ASEAN members nor does it
domestic traveller while a European travelling 1,()OO receive a substantial number from them. Its four
miles or less to several countries in Europe is counted major suppliers are Japan, the United States, Hong
as an international tourist. Kong and Australia.

Again this somewhat pessimistic forecast, it should To some extent this phenomenon is linked with
be recognized that the pattern is gradually changing. the changing situation of world trade. In A Survey
There has been a considerable increase in intra regional of Trends in die Trade of Less Developed Countries
tourism among developing countries. In the Pacific (LDCs) published by UNCf AD, it was shown that in
Area Travel Association (PATA) region minus Hawaii, 1976 the developed countries imported $US 27 billion
which corresponds roughly to the ESCAP region minus worth of manufactures from developing countries. In
Iran and Afghanistan, the traffic generated within the the ESCAP region, Singapore, the Republic of Korea,
region in 1976 was 61 per cent of the total. ASEAN India, Malaysia and Hong Kong were significant ex-
is a good example of this phenomenon. In 1975 and porters of manufactured goods to developed countries
1976, Malaysia, Indonesia, Singapore and Thailand as well as within the region. The growth of industries
were among the 12 largest tourist suppliers to one in the Asian countries has created a new middle class
another. Malaysia in particular receives nearly 58 per which has the means and the curiosity to travel for
cent of its visitors from the ASEAN group, not count- business and for pleasure. The number of visitors
ing those coming over the Johore Causeway. The from developing to developed countries is showing a
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growth of visitors from these countries in the last 10years. 
What has made area promotion an accepted

concept in international tourism is the product-differ-
ence among the constituents of the area. For instance,
aside from the organizational skill and expertise, it is
the inherent strength of the area promotion concept
that has made the European Travel Commission (ETC)
such a resounding success.

marked increase despite various types of restrictions
on freedom to travel prevailing in many developing
countries. The long-term objectives of international
tourism should be the same as those of trade, to make
it less of a one-way traffic situation between developed
and developing countries.

Tourism planning for the ASEAN region

Despite the common feature of the ASEAN re-
gion, i.e., that tourism has already reached a fairly
high plateau, and the fact that ASEAN has set up a
Permanent Committee of Tourism which has provideda 

forum for mutual discussion of tourism policies, it
is not easy to formulate concepts and guidelines specific
enough to be applicable to all the five member States.

From the analysis of recent trends and the prob-
lems posed in the foregoing paragraphs, the following
guidelines for the future development of tourism in the
ASEAN region might be deduced.

Strengthening of the Committee on Trade and Tourism

The ASEAN Committee on Trade and Tourism
should be strengthened. Of course, each area must
evolve its own policies in accordance with its needs and
problems but it would not be out of place to suggest
that the Committee should study the organizational
pattern and programme of EEC.

One reason is that the constitution of ASEAN,
though a highly significant phenomenon in the heart
of Asia, can still be described as a sort of embryo form
of Common Market not bound by a formal and ela-
borate treaty as the European Economic Community
(EEC) is by the Treaty of Rome, which covers almost
all aspects of economic activity, industries, agriculture,
fisheries, even fiscal and monetary relations. ASEAN,
whatever the initial political compulsions that brought
it into being, is in the process of evolving a co-ordinat-
ed approach to economic (and foreign) affairs, includ-
ing tourism.

Review of die organization of tourism

The administrative machinery established for the
promotion and development of tourism in each member
State of ASEAN might be reviewed. It may not be
possible, or even desirable, to evolve a common pat-
tern. The administrative machinery or organization
of a small country such as Singapore and that of a
large country with a federal structure such as Malay-
sia would have to be different. Nevertheless, certain
basic concepts need to be taken into account. Judging
from international experience it may be stated that the
main functions and areas of activity of a national tour-
ist organization (NTO) should be carefully defined. If
the NTO is a corporation without statuory powers it
should preferably deal with development but not be
entrusted with policy-making or powers to make rules
and regulations governing the travel industry and their
enforcement. Such a corporation is likely to be a
competitor with private enterprise in the development
and management of facilities and could act unfairly,
to its own advantage, if entrusted with such powers.
On the other hand, if it is a ministry/department or
an authority with statutory powers it may not have
the necessary expertise and professional skills for pro-
motion, marketing and research. The heads of NTOs
which are government departments are more often than
not civil servants, liable to frequent transfers, and may
not have the necessary experience to provide leadership
for industry relations and for marketing in collabora-
tion with carriers and tour operators. Furthermore, if
an NTO assumes all the functions it tends to become
a monolithic and unwieldy organization, the balance
between the roles of the Government and of the indus-
try tends to be disturbed and, in addition, some of the
essential functions, such as marketing and research,
may not receive the attention they deserve.

The second reason is that the member States of
ASEAN differ widely in many respects. Thailand is
predominently Buddhist, Indonesia mainly Moslem,
Malaysia and Singapore multiracial and the Philippines
is mainly Christian with a Catholic tradition but hav-
ing a sizeable Moslem minority. Malaysia is physical-
ly divided as two of its States, Sarawak and Sabah, are
a thousand miles across the sea and physically much
larger than the mainland. Indonesia is an archipelago
stretching more than 3,000 miles, from 95°E to 142°E
and 1,300 miles across the equator, 6°N to 11 oS, and
comprises approximately 13,600 islands. Thailand is a
compact country, a little smaller than France and shar-
ing boundaries on all sides with Malaysia, Burma,
Democratic Kampuchea and the Lao People's Demo-
cratic Republic. In contrast, Singapore is a small island
of just about 590 square kilometres off the southern tip
of the Malaysian peninsula. The Philippines is again
a group of islands but occupying an area less than one
sixth that of Indonesia. The structure of government
also varies for historical and political reasons. Malay-
sia is more federal in character than the others.

It should be added that, while cultural and phy-
sical diversity may militate against the evolution of a
common tourism policy, at the same time it can be
an asset in promoting the ASEAN region in the main
tourist markets of Western Europe, North America,
Australia and Japan, as can be seen from the rapid
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Considering the multifaceted character of tourism,
it cannot be promoted and developed within the frame-
work of a Government by the NTO alone. The NTO's
efforts have to be co-ordinated with those of other
branches of the Government: foreign affairs, immigra-
tion and customs in regard to facilitation; finance and
commerce in regard to incentives and fiscal measures;
civil aviation, public works and urban development
authorities in regard to airports, land use and resort
development; education in regard to training program-
mes, and so on. Many Governments have found it
necessary to establish a permanent or a standing com-
mittee on tourism and the decision makers, whether
ministers or officials, of several branches of the Govern-
ment are represented on it. Secondly, co-ordination
with the industry is equally necessary. To this end,
many countries have established government-industry
committees for the over-all promotion of tourism. In
the ASEAN region, where the tourist industry has al-
ready gained a fair amount of experience and maturity,
joint promotion by the NTO, the national carrier and
the industry is likely to prove highly advantageous.
That co-ordination within the framework of the Gov-
ernment and collaboration between the Government
and the industry are not easy to achieve may be seen
from the experimentation that has been going on even
in developed countries for many years. Italy and Japan
have evolved a complicated pattern of multiple units,
France is still experimenting; in the United Kingdom
the national travel association was transformed into a
national authority in 1974, along with devolution of
responsibility among four statutory bodies for London,
Wales, Scotland and Northern Ireland. In the United
States the situation may seem confusing externally;
however, internally there is in fact good co-ordination
between the Federal Government and States and the
private sectors. Many changes in the organizational
pattern have also taken place in the last 10 years in
the ASEAN region: in Malaysia, Singapore, Indonesia
and the Philippines. But perhaps the right type of
organizational pattern in accordance with the local
conditions has yet to be evolved. Hence the sugges-
tion for review and possibly reorganization. The Inter-
national Union of Official Travel Organizations
(illOTO), which basically consisted of NTOs, found it
necessary to publish a study many years ago on the
fields of competence of NTOs in member countries and
also held an international seminar on organization of
tourism at Ankara in 1974. Some of the recommen-
dations of that seminar should be of interest in the
context of the ASEAN region.

standardization for the region as a whole. It is not
too difficult to make a head count from immigration
cards of all those who arrive at a port of entry, by
air or sea. The problem generally is to count all those
who cross the frontier by rail or road transport, par-
ticularly those travelling by private car. For instance,
such a problem has existed for many years over the
Johore Causeway. In this context, the logical outcome
of a community of nations such as ASEAN is gradual-
ly to abolish frontier formalities, as has been done in
the EEC countries (where visas, passports and em-
barkation/disembarkation (B/D) cards were done away
with many years ago). ASEAN would then be con-
fronted with what has been described as the "Alphonse
factor", (Alphonse is an imaginary European character
who has the annoying habit of making short stop-overs
and criss-crossing frontiers within the community. He
is a Belgian, resident in the Federal Republic of Ger-
many, travels from Frankfurt to Paris and then un-
predictably goes off to the Italian Riviera for relaxa-
tion, turns up in Paris again en route to Brussels on
a business trip, makes an overnight stop in Amsterdam
and ends up in London). A way has to be found to
make reliable spot checks and sample surveys to
eliminate the factor of multiple counts, but to arrive
at reliable estimates of length of stay and expenditure
by tourists which can be the basis of forecasting
growth of various markets.

Two other factors which distort the tourist profile
are: (a) (a) many countries count visitors by nationali-
ty and not by residence; and (b) there are millions of
people who have changed their nationality. For his-
torical reasons, the latter is particularly true in the
case of British passports, which are held by several
million ethnically non-British people living in former
British colonies. For instance, in the case of India,
the number of visitors holding British passports is 23
per cent more than the number of visitors from the
United Kingdom. The air crews who make overnight
stops present another problem in estimating visitor
expenditure. Conventionally, most countries do not
include them in the visitor count because their board
and lodging expenses are paid for by the local offices
of international airlines. But crew members spend con-
siderable amounts on incidentals such as entertainment
and shopping. Considering their total number in major
ports of entry such as Singapore and Bangkok, the
moneys spent by them must be considerable. It is vital
to standardize the methodology of the measurement of
all aspects of tourism, the identity of visitors, their
motivation, length of stay and expenditure. The Mexico
Conference of IATA-WTO also highlighted the need
of standardization of statistics and data. It recom-
mended "that Governments and organizations involved
in tourism or directly tourism-related activities agree
on a common base for statistics and data, thereby faci-
litating future forecasting and planning for tourism

Standardization of Statistics and Data

Since it has reached the 1 million or half-million
mark, there is an obvious need to know the future
direction of tourism in ASEAN. There is also an ob-
vious need for research and forecasting. The prere-
quisites for research are reliable statistics and their
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infrastructure, air transport and airports and thus
avoiding unnecessary waste of scarce resources, includ-
ing energy and economic funds".

coast is hit by trade winds in the winter, like the east
coasts of India and Sri Lanka.

In the Philippines, a major resort on Sicogon
Island, 400 km south of Manila, is being planned in
collaboration with private enterprise in the Federal
Republic of Germany. The development of beach
resorts in the Philippines is long overdue. The coast-
line from Tamate in Cavite to Nasugbe in Batangas is
regarded as highly suitable for a major resort similar
to Pattaya. The Puerto Azul resort, 35 miles from
Manila near the village of Tamate, is already taking
shape.

Diversification and dispersal

The ASEAN region has been highly successful in
terms of numbers but the economic value of tourism
depends more upon volume than the sheer number of
arrivals. Volume is the aggregate of arrivals multi-
plied by length of stay. The average duration of stay
in Singapore is rather short: 3.4 nights (actual, not
intended as given on E/D cards). It is also short in
larger countries such as Thailand and the Philippines:
under 5 days and 7.2 days respectively. Length-of-stay
data for Indonesia and Malaysia are not available. The
average stay in ASEAN countries is comparatively
shorter than in many other destinations around the
world. For instance, it is 10 nights in Sri Lanka, a
small country, and about the same in Kenya. The
Bahamas, which is a small group of islands, claims 7
nights and the stay in Bermuda, which is one tiny
island of 24 square miles, averages 5 nights. In prac-
tical terms, this means is that there is not sufficient
diversity of attraction to lengthen the stay and to
achieve dispersal. New resorts have to be developed
and the holiday motivation, instead of the predomin-
ant motivation of just seeing a country, has to be
created. To this end, more than one international gate-
way needs to be provided by each country. A by-
product of this development will be a more even flow
of visitors throughout the year.

Singapore is trying to develop Sentosa Island as
a resort.

Despite the financial and administrative con-
straints, the process of diversification and development
has to be hastened. The ASEAN region will then be
able to tap new market segments of the tourist-generat-
ing countries, because the greater the variety of attrac-
tions that a destination offers the better are the chances
of reaching special interest groups who generally stay
longer than casual visitors. Another avenue for the
growth of tourism would be to promote convention
business. Fortunately, members of ASEAN seem to
be fully aware of this and are developing convention
facilities. The Philippines has already opened a first-
rate convention complex of international standards and
capacity; Singapore has adequate facilities in a con-
ference centre and hotels and is already attracting con-
siderable convention and group business. Indonesia,
Thailand and Malaysia are reportedly planning con-
vention facilities in their capitals as well as in resort
hotels. Notwithstanding the removal of tax exemp-
tions for United States conventions held outside that
country and the distance from Europe, the conven-
tion business in the ASEAN region is likely to continue
to grow.

Presumably the member States of ASEAN are
seized of these problems. For instance, visitors can
now land directly in Bali and a new project at Nusa
Dua, Bali, is being pursued purposefully. It is ex-
pected that 2,500 hotel rooms will be built at Nusa
Dua with a highway connecting it with the airport.
The Indonesian authorities are also trying to develop
facilities in central Java around Borobudur Temple
as well as at Jogjakarta. There are long-term plans
for Sumatra too and an international-class hotel is
already in operation at Medan.

Impact on environment

Tourism in the ASEAN region has now reached a
stage of development at which it has started having
considerable impact on local cultural and social tradi-
tions and environment in general. Since new develop-
ment projects are now in the process of planning and
implementation and the number of visitors is rapidly
increasing. it is extremely important to realize that the
growth of tourism is not a goal in itself; it has to be
viewed in the context of over-all economic and social
development and its contribution to the enrichment of
the life of the local people. Tourism planning should
therefore be integrated with local traditions and indi-
genous arts and crafts. This is also the thrust of the
development strategy recommended by PATA. WTO
and many other international tourist organizations and
the main objective of the Pacific Heritage Society. The

Thailand has already developed a major sea resort
at Pattaya; a mountain resort at Chiang Mai and up-
grading of the Chiang Mai airport to an international
facility have been under consideration for the last few
years. At the same time, Thailand is preparing a
master plan which includes the construction of a new
airport for the development of the island district of
Phuket in the south as an alternative to Pattaya.

Malaysia has made plans for the development of
several resorts on the east coast, particularly around
Kuantan, which would provide an alternative to
Penang, because the sea is rough in the summer in
Penang while it is calm on the east coast. The east
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Caribbean and the ASEAN region have come in for
considerable criticism for having allowed too freely the
growth of large alien-style facilities. On the other
hand, it must be said in fairness to international tour-
ism that it has helped in the revival of indigenous arts
and crafts in many countries. Interestingly enough,
American tourists have become the mainstay of the
London theatre and but for them many first-rate
theatres might have closed their doors. It has to be
recognized that, because of the wide disparity in the
income levels of visitors and the local populations in
Asia, and in the wants of the visitor and the local life-
styles, it is not easy to strike the right balance and
plan facilities which will satisfy the visitors as well as
preserve the traditional values of the destination areas.
Nevertheless, this aspect of tourism has to be a major
consideration in all future plans.

should be given higher priority than seems to have
been the case so far in terms of budgetary provisions.
The time has also come for making an in-depth study
of the cost-benefit ratio of tourism in the region. Such
a study may cost $US 100,000 or possibly more, but
it will help in establishing the economic value of tour-
ism and the priority it should enjoy in the thinking
of the Governments concerned.

Manpower development
One of the most urgent needs at this stage of

tourist development of the ASEAN region is manpower
development. The Philippines has taken the lead in
establishing an Institute of Tourism. Presumably there
are vocational institutions at the craft level for train-
ing for the hospitality industry, hotels, restaurants and
catering establishments in the other four member coun-
tries. Considering the total manpower requirements of
the tourist industry and its employment potential, it
seems fairly obvious that sufficient priority has not
been given to this matter. Manpower development is
a long educational process and primarily the respon-
sibility of the State, though participation by the indus-
try generally enhances the practical value of training
courses. Considering the size of the tourist industry
in ASEAN, the State can legitimately demand some
financial contributions from the industry as well. The
travel industry also seems to be in need of cultivating
more professionalism. Presumably the industry is
aware of it because the main theme of the Annual
Convention of the Singapore Tourist and Travel Agents
Association two years ago was "Professionalism -The
Key to Progress". It would also be advisable for the
Governments of the region to look into the operation
of travel agencies, ground tour operators and hotels
to see if there is need to bring in legislation, though
legislation is often not the best solution because en-
forcement presents problems. There may be alterna-
tive methods of imposing discipline and a measure of
control over the mushroom growth of travel agencies
and hotel tariffs.

Inadequate budgets for tourism

The total number of visitors to the ASEAN region
in 1976 was 4,641,244, which was more than four times
the number of visitors to south Asia (comprising Iran,
Afghanistan, Pakistan, India, Bangladesh, Nepal and
Sri Lanka). The region as a whole registered an in-
crease of 20 per cent in 1977. Estimates of receipts
from tourism are not available for two of the five
ASEAN countries, but 5 million visitors with an
average stay ranging from 3.5 to 10 days must have
yielded a foreign exchange income of not less than
$US 1 billion. Taking into account the leakages owing
to imports for tourism and foreign currency expendi-
ture on promotion and advertising overseas, inter-
national tourism must have added handsomely to the
gross domestic product of the region as well as to the
tax revenue of the Governments concerned. Against
this, the budgets provided for advertising, promotions,
including expenditure on overseas tourist offices, pro-
duction of brochures and collaterals, research and ad-
ministrative expenses of the NTOs for the fiscal year
1977/78 for the region do not seem to add up to more
than $US 12 million plus about $US 6 million for
development projects. The tourism budget of each
NTO seems to run between $US 2.5 million and 5
million. The over-all cost of development is not easy
to estimate because some of it (such as construction
of airports, highways and other infrastructure) may
have been shown under the budgets of other depart-
ments of the Government. Purely in terms of market-
ing and promotions, the budgets appear woefully small
compared with budgets of NTOs in other comparable
countries. For instance, the tourist budget, excluding
expenditure on development projects. of the Bahamas
for 1978 is $US 11.5 million. The budgets for J amai-
ca, Bermuda, and Puerto Rico range from $US 5 mil.
lion to 10 million each. The budgets of some Middle
East countries, such as Jordan and Egypt, and some
African countries, such as Kenya, are also fairly sub-
stantial. It would be fair to suggest that tourism

Bargain fares and group traffic

How far should the ASEAN region go in promot-
ing groups and conventions, which generally means
allowing charter movement without restrictions? The
Caribbean countries have often been criticized for their
"open-skies" policies, which certainly help in pushing
up the statistics for arrivals but may not yield corres-
ponding economic benefits. There has also been some
criticism in Sri Lanka where group traffic constitutes
two thirds of the total number of visitors, half of which
come by foreign-operated charters. The ASEAN coun-
tries have followed a reasonably liberal policy in re-
gard to charters. The Philippine Ministry of Tourism
has in fact advocated a more pronounced open-skies
policy, presumably to fill the over-capacity in hotels.
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The IUOTO study showed that nearly 60 per cent of
the retail price paid by the tourist for an inclusive
tour by charter was retained in the originating country.
An open-skies policy may also hurt the interests of the
national carriers of the members of ASEAN. Landing
rights are granted on a reciprocal basis and, once a
country adopts an open-skies policy, the bargaining
position of its national carrier is' weakened. Not sur-
prisingly, some national carriers have opposed such a
policy. It has been mentioned above that the new
trend towards bargain fares is likely to spread to the
ASEAN and Pacific routes. Hence a restrictive policy
against this trend can be counter-productive. Up to a
point the ASEAN region will have to play the same
numbers game that other areas are playing. If it does
not, the large-scale accommodation and resort facilities
being built may remain under-utilized. One of the
immediate consequences of such a policy would be
that airports would have to be enlarged. A race is
going on allover the world to expand airports and
transit facilities to keep pace with traffic growth, and
expansion and modernization of airports cost millions
of dollars. Once again, this underlines the importance
of cost-benefit analysis of tourism in order to determine
the right approach, by scheduled and supplemental
carriers, that will achieve optimum use of scarce
resources that a developing country can divert to the
development of tourist facilities. It is suggested that
ASEAN should avoid the two extremes, a highly res-
trictive policy and a completely open-skies policy, and
follow the middle course of a fairly liberal policy,
probably more liberal than some member States have
so far allowed.

and Toronto, the same horels are used by both foreign
and domestic visitors. The growth of intraregional
traffic will promote the construction of moderately
priced hotels and other facilities which can also be
utilized by a large number of domestic travellers. The
present structure of the tourist industry in ASEAN
tends to be top-heavy, a pyramid standing upside down
on its apex. Out of 5 million hotel beds available in
1976 in the nine EEC countries, the majority were not
in what may be described as five -and four-star hotels.
The growth of domestic and intraregional tourism will
also encourage supplementary forms of accommo-
dation, such as youth hostels, tourist hostels and camps.
In the long run, when cheaper promotional and bar-
gain fares become available on long-haul routes,
middle- and low-middle-income groups of tourists will
start coming from Europe, Australia and the Unired
States and will look for moderately priced facilities.
Reductions in ground costs are to some extent a pre-
requisite for the introduction of stand-by or "no-frills"
flights to the ESCAP region. The somewhat alien
character of tourism will change and a more integrated
pattern will emerge. Tourism will become an impor-
tant factor in creating international understanding, par-
ticularly among the peoples of southeast Asia. Domes-
tic tourism accounts for 75 per cent of over-all tourism
in Europe and 90 per cent in the United States and
Canada. Reliable estimates of domestic tourism for
Asian countries are not available, but whatever defini-
tion of domestic tourism may be adopted, it must be
larger in volume than foreign tourism, even in the
ASEAN region. For the healthy growth of tourism,
the home holiday market provides the base and should
therefore be properly organized.

Intraregional and domestic tourism Another aspect of intraregional tourism that needs
to be promoted in the ASEAN region is cruise traffic.
All the five member States have long seacoasts; two
of them consist of a large number of islands. Cruise
holidays should be a viable proposition in such coun-
tries. A few cruise ships are already in operation, but
they constitute a very small part of the vacation mar-
ket. Ninety per cent of the world cruise traffic is con-
centrated in the Caribbean; hence one fourth to one
third of total tourists traffic to the Bahamas, Bermuda,
the Virgin Islands, Puerto Rico, etc., comes by sea,
mainly from the two great markets of the United States
and Canada. Cruise visitors do not use hotel beds but
nevertheless they spend a lot of money on shore. The
ASEAN region may not offer the same opportunities,
but there is an apparent need to study the scope for
growth of this segment of the holiday market.

A reference has been made to the growth of travel
within the ASEAN region, particularly between Thai-
land, Malaysia, Singapore and Indonesia. This is a
healthy trend and needs to be further promoted. First,
intraregional tourism is a two-way traffic, in contra-
distinction to the largely one-way movement between
tourism-generating developed countries and the tourist-
receiving countries. Hence tourism within the region
provides "volume", as is the case in Europe (both
western and eastern). Secondly, the per capita income
and standard of living of the people within a subregion
being more or less the same, accommodation and
transport facilities in each country will be more fully
utilized. After all, in European and North American
cities, such as London, Zurich, Frankfurt, New York
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NEWS ON RECENT DEVELOPMENTSn

WORLD CONFERENCE ON 1RANSPORT
RESEARCH

(b) Traffic management and control systems and
related safety aspects; Accident Investigations
and behavioural studies.

The World Conference on Transport Research
was held in London from Monday, 14 April, to Thurs-
day, 17 April 1980. The theme of the Conference was
"Transport research for social and economic progress".

3.

The World Conference was primarily concerned
with all aspects of research on transport problems and
their relationship to the formulation and implemen-
tation of transport policy. The Conference dealt with
all modes and forms of urban. regional and inter-
national transport for both passengers and freight. and
with the transport problems of both developing and
more industrialized countries.

Infrastructure and vehicles

(a) Planning, design, improvement and mainten-
ance of roads, railways, waterways, harbours
and airports;

(b) Safety, comfort, efficiency and environmental
aspects of vehicles design.

4.

Because of this extremely wide range of interests
and participation, the World Conference on Transport
Research was a unique forum for those engaged in trans-
port research, whether engineering, economic, environ-
mental or social in character, to discuss the directions
and objectives of their work with others concerned with
similar or related problems in different transport modes
and in countries with different transport and other
national priorities. The Conference thus provided a
special opportunity to increase the effectiveness of
transport research throughout the world.

Education and research

(a) Education for transport research;

(b) Implications of research results for transport
education;
Dissemination of research results.

5. Special topics
(a) Relevant topics not included in other sessions.

such as:

The 1980 Conference continued the tradition of
relating research advances to policy applications. firmly
established at a similar earlier conference held at Rot-
terdam in 1977. which was in turn preceded by con-
ferences in Paris in 1975 and at Bruges in 1973.

(i) Organisation of transport research;

(ii) Transport research centres in developing
countries;

(iii) International co-operation in transport
research;

New results in basic theory.

RAILWAYS IN IRAN.

The main subjects considered by the Conference
were:

1.

In 1977 the Iranian State Railways operated 4,525
kilometres of line, most of which was 1,435 mm gauge
although there was a short distance (92 kms) of 1,676
mm gauge. The network included 330 tunnels (aver-
age length 350.9 metres) and 16,287 bridges. Gadook
Tunnel in the North Division is 2,887 metres in length,
the longest in Iran.

Motive power included 414 locomotives, 361 of
which were diesel electric, and 4 turbotrains. Each
turbotrain consisted of two powered cars and three
first and second-class passenger coaches. High-sided
and covered wagons dominated the freight rolling
stock, which totalled 13,556 wagons. The railway had
759 passenger coaches, mainly second and third-class
coaches.

System design and operation

(a) Planning, choice, design and operation of
public and private transport to meet defined
social, economic and environmental require-
ments;

(b) Transport planning techniques for assessing
alternative strategies and their effects.

2.

Traffic and safety

(a) Improved methods for the safe, convenient
and efficient movement of people and goods
by all modes;

.A selection of information from Irian State Railways, 1976/77 Edi.
tion Facts and Figures.
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Operating statistics show that a total of 8.3 mil-
lion tons of freight were carried in 1976/77. a thirty
per cent increase over the 6.3 million tons carried in
1972/73. Net ton kilometres increased thirty-four per
cent from 3.627 million to 4.876 million over the same
period. Passenger traffic showed an even greater growth
Number of passengers carried went from 4.1 million
Ito 6.5 million. an increase of almost 60 per cent. while
I?assenger kilometres rose 70 per cent from 2,054 mil-
lion to 3.511 million. Over the period 1972/73 to
1976/77 the average passenger journey increased from
501 to 541 kms. Turbotrains carried 145.000 passen-
gers an average 797 kms in 1976/77. Oil and mineral
products dominated the freight transported by Iranian
State Railways in 1976/77 making up 34 and 27 per
cent respectively of the total 8.3 million tons.

non-stop services to 27 of them. In addition, 30 non-
scheduled carriers operate an average of about 70
flights per week to and from the United Kingdom,
Europe, United States of America, Japan and other
points in south and southeast Asia.

About 35 per cent of the aircraft on scheduled
journeys to and from Hong Kong are of the wide-
bodied class comprising the B-747, DC-IO, L-lOll Tri-
star and Airbus 300 while the others consist of a mix
of their immediate predecessors such as the B-707,
B-727, B-737, DC-8 and Super YC-IO.

Hong Kong International Airport has a modem
runway 11,130 feet in length, a multi-storey passenger
terminal of up-to-date design, a most modem cargo
building, an apron with over 30 parking bays for
wide-bodied aircraft, sophisticated navigation aids and
radar equipment plus all types of necessary support-
ing organizations and facilities. It is among the best
equipped and most efficiently operated airports in
southeast Asia.

HONG KONG'S AIR SERVICES.

Hong Kong International Airport is a compara-
tively small airport in terms of size. occupying a mere
530 acres of reclaimed land in Kowloon Bay. But
viewed from another angle. it is a big airport with
international significance.

The air cargo complex at Kai Tak is one of the
largest consolidated cargo terminals in the world with
a capacity of half a million tons per year. Freight
aircraft are able to park alongside the cargo-handling
finger hoists for the efficient loading and unloading of
cargo.

Millions of passengers arrive and leave Hong Kong
by air annually and hundreds of thousands of metric
tons of freight are brought in and out by the world's
major air carriers.

Also known as Kai Tak, Hong Kong International
Airport, with its finger-like runway promontory pro-
truding into the harbour, is a well-known landmark in
world aviation.

The significance of the airport is growing with
time. Twenty years ago, the number of passengers
passing through its gates in a year was less than one
fourth of a million. This rose to nearly one and one
fourth million ten years later and today, it has soared
to nearly five and one half million.

The aviation industry is continuing to make big
strides in both passenger and cargo services. Planners
in the Civil Aviation Department are expecting an
average growth in passenger movements of about 10
per cent in the next few years. Based on this projec-
tion, passenger traffic in 1985 will reach 10,000,000 or
about twice the present volume.

To cope with the demand for facilities and ser-
vices, Hong Kong International Airport, like all major
airports in the world, has been undergoing a series of
improvements and developments.

The passenger terminal building, completed in late
1962, was originally designed for a passenger through-
put capacity of 720 people an hour but now handles
over 4,000 an hour. This will be increased to more
than 5,000 an hour when the present terminal building
development programme is completed in 1981.

Air cargo also rose from 3,600 metric tons in
1957/58, 27,500 metric tons in 1967/68 to 190,000
metric tons in 1977/78. In terms of value, air-borne
exports in the first six months of 1978 accounted for
23 per cent of Hong Kong's total exports by all sources
while re-exports accounted for 31 per cent and imports
17 per cent. Both the departure and arrival areas have been

extended to more than twice their original size. The
passenger processing areas, including immigration and
customs halls, have been extensively enlarged and
equipped with modern facilities. A new semi-automat-
ed baggage system is in use in the extended part of the
departures area. This system is linked to a computer-
controlled sorting system in the basement where pas-
sengers' baggage is delivered to spur-positions for load-
ing onto aircraft.

Nearly 14,000 passengers arrive and leave Hong
Kong by air daily and international scheduled passen-
ger flights coming in and going out number more than
120 a day or approximately 900 a week.

These flights, operated by 27 scheduled airlines,
link Hong Kong to 62 major cities of the world with

.Contributed by the Civil Aviation Department, Hong Kong.
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The new customs hall in the arrivals area is also
equipped with two mechanized baggage tracks from
which passengers reclaim their luggage.

All these works are being carried out in anticipa-
tion of the rapid growth of the tourist industry and of
air travel.

A new "buffer" hall. accommodating counters for
the Hong Kong Tourist Association, the Hotels Asso-
ciation and the Travel Agents Association, has been
added to provide much needed services and guidance
for arriving tourists.

Kai Tak is much smaller in size than other air-ports 
handling comparable traffic and it will only allow

for very limited further development after the presentphases 
of work have been completed.

Planners are now turning their attention to apossible 
new airport site at Chek Lap Kok on north-

west Lantao for a replacement airport.
A fly-over is being built so that eastbound traffic

on Prince Edward Road can enter the airport at the
departure level and should be completed late next year.

Although no final decision has been made by the
Government to build a new airport. planning has now
entered an I8-month study phase during which an
assessment of the airport's engineering feasibility will
be made.

Other construction works in progress at the air-
port include the building of two more nose-in jumbo
piers and an associated bus dock, plus a multi-storey
car park for about 900 cars, as well as a restaurant
block.

Consultants will also be appointed to develop a
conceptual airport layout plan including the configura-
tion of the runways, approach zones, etc.

The older part of the terminal building is to be
completely renovated and the old arrivals hall will be
further extended. On completion. the departure level
will have two more islands of check-in counters simi-
lar to those at the new extension and two new bag-
gage claim loops will be installed at the arrivals level
to speed up passenger processing.

The eventual decision on whether or not to go
ahead with the building of a new replacement airport
will take into account the results of the investigations
and studies plus projected air traffic forecasts.
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Rapid transit systems in the ESCAP region

(International Railway Journal, July 1978)
Systems in operation Rotlte (km) Work under u'ay Future projeets Cars on order

Australia
Adelaide. 155 Electrification of suburban Tenders called for 12 power

(suburban) system cars and 18 trailers
Brisbane. 163 9.8 km new and electrifica- El~ctrification of 92 km 39 cars

(suburban) tion of 56.6 km
Melbourne. 220 3.74 km underground rail 15 LRV (light rail vehicl~s)

(suburban) loop
Perth 64 6 cars
Sydney. 9.7 10 km suburban lin~ to be

completed 1979 at cost of A$
164 million

China
Peking. 23 20 km und~r construction

Japan
Nagoya 38.1 19.2 km sections und~r con- Anticipated system of 77.4

struction km with 5 lin~s by 1980
Osaka. .67 6.9 km elevated rout~ at cost Rubber tyred cars or guide

of 26,000 million Yen way system
Sapporo. .24.2 7.5 km extension to be com-

pleted 1981 at estimated cost
of 105,000 million Yen

Tokyo. 123.9 21.9 km under construction
Cost in fiscal 1978 52,300
million Yen

Yokahama .6 4 line network of 64.5 km

Republic of Korea
Seoul ...10 48.8 km No.2 line, initial 3 additionallin~s planned to

section open by 1981 ?,ive total 140 km system ,

Systems planned Present activities Future f!!°jeets and plans Rolling stock

Hong Kong. ...Civil engineering work over 50% Extension of 10.5 km to start Delivery of 210 cars started May
completed on Modified Initial October 1978, due for comple- 1978. 150 more needed for ex-
System (15.6 km) tion late 1982 Estimated cost tension

$HK 4,100 million

India
Calcutta 16.4 km double track at estimat-

ed cost of Rs 2,500 million
Delhi Planning stage
Madras Feasibility studies completed

Indonesia
Jakarta Planning sta?,e

Iran
Teheran Construction started on planned

network of 68 km

Japan
Kyoto. 15 km Karasuma line -first 12 Final section of Karasuma line Orders to be placed this year for

km section to open 1981 at cost Kitayam-Tekedaline (12 km) 36 cars
of 200,000 million yen to start construction 1985. Total

system of 45 km planned
Pakistan

Karachi .Plan under review
Lahore. Proposed 6.5 km line at PRs 900

million linked with 16 km light
rail or electric trolly bus system

Philippines
Manila. ..Light rail system accepted in 400 LRVs will be needed

principal Outline specification
under study for 35 km double
track

Singapore Planning stage

Thailand
Bangkok .Financing agreed for Line I

66



I

AERO-CONE TRIALS LEAD TO he saw prototypes being tested in an Amencan truck-
BIG FUEL SAVINGS ing magazine.

(Transport News of New Zealand, March 1978) That was about two years ago and since then he
has kept tabs on the aero-cone's development and

A fibreglass shield that resembles an up-turned studied them at first hand on a recent trip to Cali-
bath is a Wellington furniture carrier's way of cutting fornia.
his fuel costs by up to 20 per cent.

He was convinced of the value of aero-cones and
The shields are called aero-cones and are in com- set about fitting them to his three trucks -a petrol

mon use on more than 5,000 long distance trucks 0910 Ford, a three-ton Canter truck, and the "Big
throughout the United States. Daddy" of the fleet, a Mack F700 sleeper.

They are made to size and pop-riveted on to the First problem was making the cones the right sizes
body of a truck above and behind the cab. to fit the custom-built bodywork. This was done in

Los Angeles where the cones were made in moulds,
Wind tunnel tests have shown that the cones, pro- and the correct paint colour added to the fibreglass as

perly in position, deflect windstream in smooth chan- it was injected.
nels around and away from the bodywork.

The cones measure approximately two and a half
In effect, wind resistance is dramatically lowered metres wide by one metre deep and cost about $350

and the aerodynamic shape contribute not only to bet- each after fitting.
ter fuel consumption, a stable ride, and less tyre wear.

Over the next three months a close check on each
For a smallish item of equipment costing only a truck's fuel performance figures revealed the hoped-for

few hundred dollars, the savings and benefits are enor- results. Over-all fuel savings were about 20 per cent.
mous.

The Ford, which logs 64,000 km per year, reduced
Wellington carrier Paul Pretty, who runs a fleet its consumption from 2.4 km/litre (6.8 mpg) to 3 km/

of removal trucks, was first intrigued by the idea when litre (8.5 mpg), a 25 per cent saving (see chart).

,,:;,,"" ,;: i ,
1c~) I') 1~)/!':1.I .ct; ""'1':" A,. Mile.le S."inl S."inl/ye.r

'1,'i,!,,~ Ve'" ')},i f':',: ..i/es/ye.',i Before After (percentage) (in dol

Town truck -Cant~r, ~trol. 20,000 10 11 10 270

Med. truck -Ford, petrol.. 40,000 6.8 8.5 25 1,985
r

Big truck -Mack, di~s~1 .:r(! 60,000 ~ :, t,. ,8 -, 33 2,760
,_1.

,.: ' ; ,. , ,: I

In terms of petrol costs for the Ford, which runs As a whopping 33 per cent saving, this represent-
between Wellington and centres in Taranaki and ed a cut in diesel expenditure of more than $2,700 per
Hawke's Bay, the monetary savings at 25 per cent year, or $675 in the three-month period of testing.
amounted to almost $2,000 per year.

The local delivery only Canter truck, also petrol- Paul Pretty points out, however, that these figures
engined, pushed its consumption down by 10 per cent, relates to relatively lightweight loads. Operators of
a $270 per year saving on pe~ro1 costs. heavier loads could not reasonably expect to make

But the biggest saving was on the long-distance, similar savi~gs, although savings o~ 10 to 15 per cent
rapid haul Mack truck, which works between Auck- over long dIstances should be feasIble.
land and Wellington on mostly non-stop runs.

"There are a lot of variables involved, including
With a load of 18 tonnes travelling at ~round 90 load, weather conditions, driver ability, truck perform-

km/h the aero cone brought the truck's dIesel con- ,,' " .
sumption from 2.1 km/litre (6 mpg) down to 3 km/ ance, and so on, he saId. But there are definItely
litre (8 mpg). positive savings to be made".
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mGHW A Y DEVELOPMENT IN MINDANAO,
pmLIPPINES

To increase the density to 1.41 kilo metres will mean
the construction of 171,000 kilo metres of roads by the
year 2000.

Emphasis will also be given to the rehabilitation
and upgrading of heavily traveled existing ro~ds over
and above the construction of new roads.

(World Highways, October 1978)

A $US 17 million highway, constructed across the
canyons and plateaux on Mindanao in the Philippines,
is almost complete, according to Baltazar Aquino,
Secretary of the Department of Public Highways of
the Philippines. The 122 kilometre highway links
Bunkidnon and Davao, and will cut travel time in half
between Cagayan de Oro in northern Mindanao and
Davao City in southern Mindanao.

RUGGED WGHW A Y CROSSES
"ROOF OF WORLD"

(World Highways, October 1978)

The scenic road branches out from the Sayre High-
way in Bukidnon some 150 kilometers south of Caga-
yan de Oro City and proceeds southeast to Davao City
via Calinan, traversing the northern tips of North
Cotabato and Davao del Sur.

An 800 kilometre long two-lane highway hacked
out of the world's toughest mountains and glaciers by
Pakistan Army engineers and Chinese technicians has
been opened to link Pakistan and China, accelerating
trade, commerce, travel and economic co-operation
between the two countries.

Rest areas are being constructed at elevations of
1500 metres along the highway, overlooking the valleys
and canyons. Other attractions along the new high-
way are Pinamaloy Lake, which is being developed
into a resort, ethnic Matigsalug settlements, waterfalls
and rain forests which are still inhabited by monkey-
eating eagles.

The Karakoram highway, which was first begun
in 1959, has opened up the previously inaccessible
northern areas of the three mountain ranges -the
Himalayas, the Karakoram, and the Hindu Kush-
and has already brought about a reduction in the cost
of food and clothing in the mountain villages. Ac-
cording to the Pakistan Government, the Karakoram
highway will expand job opportunities, help exploita-
tion of the natural resources of the area, improve the
quality of the people's lives, and knit that remote re-
gion more firmly into the fabric of the nation. It will
also make the area more accessible for tourists, who
will have the opportunity to travel over the "roof of
the world" from Karachi to Kashgar by automobile
for the first time.

Aquino reports that the Department of Public
Highways has built 25,000 kilometres of roads and
56,600 linear metres of bridges since 1972. This in-
cludes 4,197 kilometres of Portland cement concrete
highways; 2,068 kilometres of asphalt paved highways;
'and 18,730 kilo metres of developmental and feeder
roads. In addition, the Department of Public High-
ways has also built 2,417,091 square metres of airport
runways since it assumed this responsibility in Febru-
ary 1975. The two-lane heavy duty road is 10 metres wide,

of which 6.5 metres is paved. Grades are kept to a
maximum of 1 in 20, allowing heavy traffic to move
at an average speed of 50 kilometres per hour.

The road network is expected to increase threefold
by the end of the century, and kilometres of road per
square kilometre of land is expected to rise from 0.39
to 1.2 during the same period. In the immediate
future, during the current five-year programme ending
in 1982, 31,528 kilometres of roads will be built. 4,231
kilo metres will be concrete, 2,029 asphalt, and 25,268
gravel. 53,763 linear metres of bridges will be built
as well.

A total of 24,500 Chinese and Pakistani workers
were employed on the construction, which was slow
and dangerous. Landslides, avalanches and other
mishaps took a number of lives in the upper reaches
of the mountain ranges. In 1971 the Batura glacier
demolished two concrete bridges, while two years later
the Momhil glacier activated a massive mudftow which
blocked the Hunza River, forming a lake 17 kilometres
long and burying one of the Karakoram highway's
major bridges forever under a 20 metre deep layer of
silt.

Says Aquino "The highway programme is envi-
saged to adequately and systematically meet the in-
creasing transport demand, the long-range transport
programme of an over-all network that is responsive
to the basic national goals. Emphasis is being given
to the provision of local transport networks in rural
areas in order to increase the present density of rural
roads". Opening ceremonies were carried out by General

Zia-UI-Haq. the Pakistani military ruler. and Mr.
Keng-piao. the Vice Premier of the People's Republic
of China. on June 18. 1978.

This is presently 0.42 kilometers per square kilo-
metre of the arable area of 173,000 square kilometres.
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REGISTER OF TRANSPORT RESEARCH IN THE
ESCAP REGION

m

Tamil Nadu, India with the primary object of dis-
seminating knowledge in the field of road transport.
Training courses are conducted for government officers
and staff of State Road Transport Corporations. Con-
sultancy services and research projects are also under-
taken for these corporations.

Early in 1979 the ESCAP secretariat circulated a
questionnaire to ESCAP member countries seeking in-
formation on transport research facilities and activities
in the region. Information from this survey will be
published as it becomes available in the form of a
Register of Transport Research in the Transport and
Communications Bulletin for Asia and the Pacific. It
is expected that the Register will help promote the
development of transport research capabilities in the
region by putting researchers and research institutions
working on similar problems in touch with each other
so that they can share experience and expertise for their
common benefit.

Current and recent activities include:

(a) Research projects

(i) Bus accident investigation;

(ii) Study on usage of lime stabilized "moorum"
for sub-base and base course;

(iii) Study of usage of pre-coated aggregates for
surface dressing.

1. BRUNEI

Land Transport Department
J alan Gadong
Bandar Seri Begawan
BRUNEI

(b) Consultancy services

(i) To assess the requirement for technical man-
power in Pallavan Transport Corporation
(express services) for bus maintenance and to
recommend procedures for improving opera-
tional efficiency.

The Land Transport Department has one part-time
transport researcher working under the supervision of
the Controller of Land Transport. An on-going pro-
ject is being undertaken by the Department on road
traffic accidents in relation to vehicle modification and
accessories.

(c) Seminar

(i) Seminar on diesel economy for the benefit of
regional transport officers and motor vehicle
inspectors of Tamil Nadu State Government
Service.

(ii) Seminar on "Transport Safety Management"
for the benefit of State transport undertakings.

2. COOK ISLANDS
Ministry of Trade, Industries, Labour and Commerce
P.O. Box 61

Rarotonga
COOK ISLANDS 4. JAPAN

(a) Railway Technical Research Institute
Japanese National Railways
8-38, 2 Chome Hikarimachi

Kokubunjishi
Tokyo
JAPAN

The Cook Islands has no full-time transport re-
search staff. Mr.. R.C. Chapman supervises the trans-
port research services provided by UNCT AD.

Dr. Hiroshi Maruyama is Director of the Institute
which employs 508 professional researchers working in
the field of railways. Current research projects in-
clude: (i) measures for preventing derailment; (ii) mea-
sures to reduce trolley wire and pantograph problems;
(iii) measures against earthquake damage; (iv) mea-
sures against snow damage; (v) measures to prevent

3. INDIA

The Institute of Road Transport
13 Patullos Road
Madras 600 002
INDIA.

Director: A. Krishnamurthy

The Institute of Road Transport is an educational
and research institution set up by the Government of
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train fires; (vi) measures against damage to wheels and
rails; (vii) upgrading braking performance; (viii) eva-
luation and improvement of riding comfort; (ix) sys-
tems for making up train diagrams and for train opera-
tion control; (x) Information transmission systems for
passengers, such as seat reservation information; (xi)
systems for issuing and examining tickets; (xii) im-
provement of freight transport system; (xiii) labour-
saving approaches to inspection of rolling stock and
facilities; (xiv) development of maintenance-free track;
(xv) development of maintenance-free facilities; (xvi)
measures against noise; (xvii) measures against inter-
ference in radio broadcasts from electricity transmis-
sion lines; (xviii) development of the MAGLEV sys-
tem; (xix) measures against vibration; (xx) develop-
ment of personal rapid transit.

(d) Institute of Transportation Economics
5-6. 2-Chome Izumicho.
Kokubunji-shi.
Tokyo
JAPAN

President Hiroki Inoue directs the work of the In-
stitute and supervises 41 professional researchers. Re-
cent research includes a study of problems of port anq
railway freight and an analysis of trends in passenger
demand.

(e) Japan Automobile Research Institute Inc.
Yatabe.
Tsukuba.
Ibaraki,
JAPAN

Dr. Atsushi Watari is president of the Institute.
which has 132 professional researchers working in the
field of road transport. The continuing research pro-
gramme focuses on basic r~search on the automobile.

(d) Railway Labour Science Research Institute
Japanese National Railways
5-6. 2-Chome Izumicho. Kokubunji-shi.
Kokubunji-shi.
Tokyo.
JAPAN

(f) Japan Transport Economics Research Center
Bansuiken No.2 Building
1-3-6 Toranomon
Minato-ku
Tokyo
JAPAN

The Institute is directed. by Mr. Mitsumoto Ono
and has 74 full-time professional researchers. The main
projects during the 1979 financial year include: (1) de-
velopment of jobs suitable for middle-aged or older
employees; (ii) aptitude tests for railway employees;
(iii) human adaptability to technical advancement; (iv)
ergonomic study of rolling stock structure; (v) informa-
tion controlling system; (vi) adaptability of passengers
to automation of ticket issuing and examining; (vii)
system maintenance; (viii) designing a proper working
environment; (ix) evaluation of the working environ-
ment; (x) health measures; (xi) safety of work per-
formance; (xii) system safety; (xiii) characteristics of
human behaviour in emergencies; (xiv) information
transmission systems for passengers; (xv) travelling
comfort; (xvi) planning new merchandise and improve-
ment of selling activities.

Dr. Ryohei Kakumoto is Chief Director of the
Center. Twenty professional researchers are employ-
ed. There is no single field of specialization. Recent
publications and reports include: Study on Infonnation
Systems for Ports and Harbours (1975); Study on
Infonnation Systems for International Ocean Cargoes
(1975); Study on Modern Transport Modes (1976);
Study on the Development of Coastal Shipping (1977);
Study on Traffic Toll System (1978); Study on the
Present Situation of International Multi-modal Trans-
portation (1979); Study on the New Coastal Shipping
System (1976); Study of Simulation Models for Fore-
casting Future Traffic Demand (1976).(c) Ministry of Transport

2-1-3, Kasumigaseki
Chiyoda-ku
Tokyo
JAPAN

5. REPUBLIC OF KOREA

(a) Korean Development Association
Seoul Building
2-Ga, Hoi Hyen Dong, Chung Gu
C.P .0. Box 2554
Seoul
REPUBLIC OF KOREA

Research under the supervision of the Minister of
Transport has resulted in the following recent publica-
tions: Census on Urban Transportation in Fiscal Year
1975 (1976); Research on the Selection of Transporta-
tion Facility in Urban Areas (1977); Index of Passen-
ger Vehicle Transportation (annual); Annual Report of
Transport Economy; Annual Report of Land Trans-
portation; Annual Report of Aviation; Annual Report
of Ports and Harbours. With the exception of the
Annual Report of Transport Economy, these are pub-
lished only in the Japanese language.

Mr. Chun Man SuI, Chief of the Transport Re-
search Department, supervises the work of 11 full-time
and 6 part-time professional researchers who concen-
trate mainly on railways and road transport but also
deal with air transport, shipping, urban transport and
rural transport.
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Recent reports/publications include: a feasibility
study of electrification of the Seoul-Pusan railway: an
origin-destination survey of traffic in the Seoul metro-
politan area, and an origin-destination survey of traffic
in the Chun Ra Nam Do and Kyung Sang Nam Do
areas. A technical and economic feasibility study on
major investment in the Korean national railroad for
1980-1981 is currently in progress.

Korea Productivity Center
10, 2-Ka, Pil-Dong
Chung-ku
Seoul
REPUBLIC OF KOREA

Dr. Byung Gil Van, Dean of the Commerce Col-
lege, at Su Kang University, supervises the work of
6 full-time and 9 part-time researchers. Two reports
have been completed: "Optimization of investment plan
in transportation sector with special reference to rail-
road and highway" and "Basic survey on the long-run
road development plan".

(b) Korean Development Institute
207-41, Cheongryangri-dong
Dongdaemun-ku
P.O. Box 113
Cheong Ryang
REPUBLIC OF KOREA 6. MALDIVES

Ministry of Transport
Male
REPUBLIC OF MALDIVES

Two professional researchers work in the fields of
road transport and urban transport. A study on "Total
transportation systems in Korea" has been completed
and one on "Urban transportation systems: an adap-
tive strategy" is being planned.

The Republic of Maldives has no professional
researchers working in the field of transport.

(c) Transportation Research Department
Housing. Urban and Regional Planning Institute
Korean Institute of Science and Technology
P.O. Box 131
Dong Dae Mun
Seoul
REPUBLIC OF KOREA

7. THAILAND

(a) Transport and Communications Economics
Division

Ministry of Communications
Rajadamnern Avenue
Bangkok 2
THAILAND

Under the direction of Dr. Hwang Yong Ju, 29
full-time and 15 part-time researchers work on topics
covering all of the main fields of transport. The fol-
lowing studies have been completed recently: a feasi-
bility study of expressway construction in the Seoul
metropolitan region; a feasibility study of construction
of an expressway connecting east-west industrial areas
with the Kunsan-Pohang expressway; a coal and ce-
ment distribution study: an improvement plan of bulk
commodity transport and distribution system; the op-
timum transportation sector investment study, a long-
term comprehensive transportation planning study for
integrated transportation modes to formulate the op-
timum transport system for rapidly increasing passen-
ger and freight demand; a study on improvement of
freight movement and management for commercial
truck operations; a comprehensive transportation plan-
ning study for the Seoul metropolitan area; an engineer-
ing master plan of urban transport for the city of
Pusan: a freight and person trip origin-destination
study. Studies in progress include: an engineering
master plan of urban transport for the city of Pusan:
a study of travel characteristics and future demand;
an economic feasibility study on the development of
an international airport in metropolitan Seoul.

Six professional researchers conduct studies in the
field of road transport and rural transport under the
supervision of Miss Sachee Sirison. Recent reports
include: Report on the Transport Cost Survey in the
Central Region (1977); Report on the Transport Cost
Survey in the Northern Region (1978) and Report on
the Transport Cost Survey in the Northeastern Region
(1979). A transport cost survey is planned for the
southern region in 1980.

(b) Harbour Department
Yotha Road
Bangkok
THAILAND

Sen. Lt. Pongsak Vongsamoot, R.T.N., supervises
the work of 49 researchers and of consulting companie5
engaged for major studies such as the Inland Water-
ways Study (to be completed in 1979) and the Coastal
Ports Study (to be completed in 1980). Future studies
of Songkla and Phuket ports are also planned.

(c) Bangkok Mass Transit Authority
Ministry of Communications
Nai Lert Building
888 Petchburi Road
Bangkok
THAILAND

(a) Economic Research Department
National Land Development Research Institute
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(e) Division of Geotechnical and Transportation
Engineering

Asian Institute of Technology
P.O. Box 2754

Bangkok
THAILAND

Professor John Hugh Jones and Mr. N.W. Marler
are currently supervising sixteen post-graduate students
working on the following topics: transport and tourism
in Nepal; effects on accessibility of different develop-
ment patterns for Greater Bangkok; reorganization of
the bus network and scheduling in Multan, Pakistan;
evaluation of bus lanes in Bangkok; criteria for the
provision of bus lanes in Bangkok; economic effects of
paving the Hua Hin -Nong Plub feeder road in Thai-
land; truck performance as related to highway gradi-
ent; investigation of a by-pass of Dadu, Pakistan; road
investment analysis model: analysis of the Kwai Noi
Valley feeder road; reliability of bus services in Lahore,
Pakistan; operational behaviour at expressway exit
ramps in Bangkok; TRANSYT -7 traffic signal timing
for Bangkok; application of TRANSTEP to assess the
effects of traffic management in Bangkok; accessibility
to education in Cebu City, Philippines; application
of COBA Model to evaluate improvement of a rural
highway in Thailand.

Mr. Prachod Krynetr, Deputy Managing Director
(Planning and Evaluation), is in charge of transport
research. Eight professional researchers conduct
studies of urban road transport. Current projects in-
clude (i) cost analysis study, (ii) bus scheduling and
time-table planning, (iii) computer-based inventory and
accounting. A World Bank consultant is also provid-
ing technical assistance toward the development of bud-
getary, management report, bus scheduling and tele-
communications systems.

(d) Technical and Planning Division
Department of Land Transport
Ministry of Communications
Paholyothin Road
Bangkok 9
THAILAND

The work of 9 professional researchers in the fields
of road transport, urban transport and rural transport
is under the control of the Director of the Technical and
Planning Division. The following projects are being
undertaken: (i) truck investment and operating costs;
(ii) road accident analysis; (iii) vehicle operating cost
study; (iv) bus passenger demand survey and the an-
nual survey of road transport of passengers and goods.
Other projects, starting in 1979, include: (i) bus pas-
senger demand forecasting; (ii) the effect of fare in-
creases on bus patronage in Bangkok Metropolis and
(iii) freight study in Thailand.
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IV TRAINING OPPORTUNITIES IN TRANSPORT

TRANSPORT TRAINING CENTER,
UNIVERSffY OF THE PHILIPPINES

The Traffic Engineering option is concerned with
the study of technological factors which determine
traffic characteristics and the methods and equipment
for determine traffic characteristics and the methods
and equipment for determining these characteristics. It
deals with flow theories which can be applied in the
analysis and design of a road, intersection, or system
after the necessary parameters inferred from data ob-
tained in the surveys are incorporated into the model.
The traffic engineering option also deals with the
criteria governing details of traffic signs, pavement
markings, and other accessories such as guardrails,
lighting, and the like.

A Transport Training
as a unit of the University
assistance of the Japan
Agency under a four-year
gramme.

Training courses are presently under-way in the
fields of Traffic Planning, Traffic Engineering and
Traffic Management. The courses are conducted on a
full-time basis over a 20-week period. They are open
to all qualified holders of university degrees, preferably
in engineering. The Transport Training Center is pre-
pared to offer the courses up to six times over the period
1978 to 1981, depending on demand. Initially, enrol-
ment is open only to qualified government personnel,
particularly those who are involved in traffic adminis-
tration or engineering work. Deserving participants
from the private sector will be accepted in later course
offerings. It is also planned to invite participants from
other countries particularly in Asia.

The Traffic Management option generally deals
with the operational aspects of traffic. Effective stra-
tegies and methods are studied in the formulation of
educational and enforcement campaigns that encourage
proper and safe use of vehicles. Training is given on
the use of mass communication techniques as well as
such modem devices for surveillance and control. of
traffic as co-ordinated traffic signals. exhaust gas
analysers. speed meters. etc. All aspects of accident
analysis and vehicle safety standards are considered.
Accident data. both actual and simulated. are critical-
ly evaluated for the purpose of evolving improved
design criteria.

The courses are conducted by means of discussion
sessions which are combined with such laboratory or
field studies as are appropriate for the various course
topics. Audio-visual aids and handouts are provided
in the lectures. Laboratory equipment such as event
oscillographs, analysers, an electronic computer sys-
tem, and field equipment such as instrumental test
vehicles, vibration and speed meters are available for
training purposes. Traffic signal systems subject to
various levels of control, from fixed cycle control to
centralized computer control, are being installed in the
University campus and other key intersections in the
vicinity to provide the trainees with hands-on training
in the operation of these control devices.

The courses consist of a common core of subject
followed by courses which are specific for each of the
three options. Among the common subjects are:

* Transportation policy and planning

* Applied statistics and data processing

* Traffic and accident characteristics

* Traffic surveys

* Traffic regulation and control

* Geometric design of roads and streets

* Environmental factors in traffic engineering

The study of these topics is a prerequisite to the
treatment of the various topics in greater detail and
depth under the three options.

The Traffic Planning option focuses on the mo-
dern planning process as applied not only to alleviate
congestion, ecological, and other problems but also to
help produce patterns of urbanization conducive to the
attenuation of these problems. A total or systems ap-
proach is studied. This approach considers all modes
of transport, the in~erplay of environmental and land-
use factors, sociological and political considerations,
etc., in arriving at a plan which is optimal in some
generally accepted sense.

For further information write to:
The Director
Transport Training Center
University of the Philippines

Diliman. Quezon City
The Philippines
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ASIAN INSTrruTE OF TECHNOLOGY,
mAILAND

also encouraged to select additional courses from the
other fields of study in the Division: soil engineering,
engineering geology, and especially from the transpor-
tation systems field of study.The Institute was founded in 1959 as the SEATO

Graduate School of Engineering but became fully in-
dependent under its present title in November 1967.
Its charter, granted by the Royal Thai Government,
accords the Institute the status of an autonomous,
international institution and empowers it to award de-
grees and diplomas.

The Institute provides advanced education in en-
gineering, science and allied fields through:

(a) Academic programmes leading to the Diploma
of the Asian Institute of Technology and to
the degrees of Master of Engineering, Master
of Science, Doctor of Engineering and Doc-
tor of Technical Science;

(b) Research by students, faculty and research
staff directed towards the solution of tech-
nological problems relevant to Asia;

(c) Special programmes, including conferences,
seminars and short courses.

Transport subjects are covered by the Division of
Geotechnical and Transportation Engineering. The
consolidation of geotechnical and transportation en-
gineering activities at the Institute enables the con-
siderable area of overlapping interests to be exploited
effectively. The principles of geotechnical engineering
find wide scope for application to problems of trans-
port infrastructure: roads~ railways, airports and sea-
ports. Concomitantly, transportation engineering pro-
vides knowledge and skill in planning, design and
economics, which are necessary for the formulation
and selection of the infrastructure projects which the
geotechnical engineer designs and builds. Through
careful selection of coursework and a research project,
a student can arrange a programme of study and
specialization to suit his interests, abilities, and the
professional needs in his chosen field of study. Speci-
fically, transport subjects are taught in two main
streams: transportation engineering and transportation
systems.

Transportation systems

This field of study is concerned with study of the
basic laws related to traffic in its broadcast sense, and
the application of this knowledge to professional prac-
tice for the planning, design and operation of trans-
portation systems to achieve safe and efficient move-
ment of people and goods. The subject matter of the
basic courses deals with concepts of demand, location
and optimization, with the process of evaluation and
justification, and with standards and practices related
to facilities and equipment in present usage. Subjects
of instruction include mathematical statistics and com-
puter technology, transportation economics, traffic en-
gineering, traffic technology, traffic theory, transport
characteristics, and transport planning. Students in
this field of study are encouraged to broaden their out-
look through coursework in human settlements, opera-
tions research and construction management, in addi-
tion to further study in stochastic mathematics.

For further information write to:
Chairman
Division of Geotechnical and

Transportation Engineering
Asian Institute of Technology
P.O. Box 2754
Bangkok
Thailand

ROLE OF THE UNITED NATIONS IN TRAINING
FOR TRANSPORT DEVELOPMENT.

Among the foremost features of the United Na-
tions development policy in the field of transport is
the inclusion of a programme of training. The promo-
tion of training is both a goal. in line with the broader
concept of development. and an instrument for the
development of human resources. Training is looked
upon as a tool to bridge the gap between the develop-
ed and the developing countries. between workers
whose productivity is low in terms of output and re-
turn and those who receive adequate remuneration for
effective work.

Transportation engineering
The essential focus of teaching and research in

transportation engineering is on the planning, design,
and performance of highways, railways, airports and
seaports. The programme builds on basic knowledge
in civil engineering, including surveying, photogram-
metry, airphoto interpretation and construction mate-
rials. Subjects of instruction include mathematical sta-
tistics, transportation economics, traffic engineering,
transport characteristics, geometric design of highways,
soil engineering, highway materials and pavement
design, and construction management. Students are

Training is provided by the United Nations and
its affiliated organizations in virtually every occupa-
tional field in transport, either on an individual basis
or as part of comprehensive technical assistance pro-
jects, through fellowships and scholarships, on-the-job
instruction, study at specialized institutions or semin-
ars and workshops.

.Centre for Natural Resources, Energy and Transport of the United
Nations Secretariat, Transport Newsletter, vol. 1, No.1, August 1978.
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position in their country, they continue to collect their
salaries during training. Upon completion of training,
trainees are expected to continue working in their
countries, and Governments are expected to give them
the opportunity to use their newly acquired skills in
the most effective manner.

ASSISTANCE FOR TRAINING AND
HOW TO OBTAIN IT

The United Nations and its associated organiza-
tions consistently assist Governments with training of
personnel in the transport field. Assistance is furnish-
ed at virtually all occupational levels, ranging from
semi-skilled labour to managers and decision makers.
This training encompasses virtually all disciplines,
ranging from road construction to maintenance of heli-
copters, long-range planning and many other fields.
Programmes based on a national, regional or inter-
national approach include formal courses at the post-
graduate level, as well as short symposia and seminars
and lengthier on-the-job programmes.

Although individuals are direct beneficiaries of
training, the United Nations organizations furnish assis-
tance to Governments. Identification of requirements
is the prerogative of local counterpart organizations.
Beneficiaries are normally nominated by Governments.

Resources for training are naturally scarce in com-
parison to enormous training needs, but the organiza-
tions of the United Nations system spare no effort to
satisfy those requests that are identified by Govern-
ments for priority action. Favourable response can be
expected to well-formulated requests for assistance for
training in the field of transport which reach United
Nations organizations through established government
channels.

Each organization of the United Nations handles
training within its respective field of competence. Over-
all transport activities fall within the jurisdiction of the
United Nations Secretariat. Regional level activities
are entrusted to regional commissions. The United
Nations Conference on Trade and Development
(UNCT AD) is responsible for transport activities relat-
ed to trade and balance of payments, with particular
emphasis on developing countries. The International
Civil Aviation Organization (ICAO) and the Inter-
Gov~rnmental Maritime Consultative Organization
(IMCO) are, in effect, modal specialists with mandates
for air and maritime transport, respectively. The
United Nations Secretariat has primary responsibility
for land transport. The International Labour Organi-
sation (ILO), the International Telecommunication
Union (ITU), the World Health Organization (WHO)
and the World Meteorological Organization (WMO)
are specialists in transport servicing, since each deals
with items which contribute to better, safer and more
efficient transport through improvements in its particu-
lar field of specialization. The Food and Agriculture
Organization of the United Nations (FAO) and the
United Nations Development Organization (UNIDO)
deal with activities whose success largely hinges on
transport availability. Finally, there are funding agen-
cies which cover all modes of transport, namely, the
United Nations Development Programme (UNDP)
which provides funds for technical co-operation acti-
vities, advisory services, pre-investment and training,
the World Bank which provides funds for implemen-
tation of development projects, and the World Food
Programme (WFP) which provides funds and assistance
for both development and emergencies.

TRAINING OPPORTUNITIES

The United Nations organizations offer numerous
opportunities for training in the field of transport.
Forthcoming courses and seminars, other than at the
national level, are listed below on the basis of informa-
tion received before the Transport Newsletter's pub-
lication deadline. Individual organizations may be
contacted directly for further details.

ECONOMIC AND SOCIAL COMMISSION
FOR ASIA AND THE PACIFIC (ESCAP)

Transport and Communications Division
United Nations Building
Rajdamnem Avtnue
Bangkok 2, Thailand

Courses in track technology

Track, track maintenance, modern track develop-
ment, safety, standardization. For railway officers at
various levels. Frequency: yearly to quarterly, depend-
ing on level. Location: Pune, India, Language of in-
struction: English. Open to graduate engineers with
various levels of experience. Substantive inputs by the
Indian Railway Institute of Advanced Track Techno-
logy (Pune, India).

Funds to finance assistance in training come from
various sources, including the organizations' own regu-
lar programmes, the United Nations Development
Programme (UNDP), trust arrangements, and bilateral
or multilateral donors and sponsors. Individual bene-
ficiaries are normally provided with funds for travel
to the place of training and back, accommodations and
subsistence. Since trainees usually hold a permanent

Courses in railway signal engineering and
telecommunications

Railway signalling, interlocking, traffic control,
track circuits, axle counters, marshalling, telecommu-
nications with overhead lines, underground cables and
wireless, block working, route relay interlocking, micro-
wave, automatic exchange, theory and practice. For
railway officers at various levels. Yearly. Location:
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Secunderabad. India. Language of instruction: English.
Open to graduate engineers and diploma holders with
various levels of experience. Substantive inputs by
the Indian Railway Institute of Signal Engineering and
Telecommunications (Secunderabad. India).

techniques of development programming and project
analysis are given at the Institute's headquarters.
Washington, D.C.. as well as in member countries of
the World Bank. where they are sponsored by regional
development institutions or by national agencies and
organizations.

Railway research and development
EDI courses are relatively short. usually 9 to 10

weeks. and consist of relatively few participants (about
25) so as to encourage an easy interchange of ideas
and experience.

Research activities are classified under five major
headings: improvement of service and management,
manpower saving, securing safety, environmental pro-
tection, levitated transportation system. Location:
Tokyo, Japan. Language of instruction: English. Open
to researchers in various railway fields. Substantive
inputs by the Railway Technical Research Institute,
Tokyo, Japan.

For further information on courses offered by
Ern relating to transport, contact:

Economic Development Institute
World Bank

1818 H Street, N.W.
Washington, D.C. 20433

INTERNATIONAL CIVIL AVIATION
ORGANIZATION (ICAO)P.O. 
Box 400

Montreal, Quebec, Canada H3A 2R2

INTERNATIONAL LABOUR
ORGANIZATION (ILO)CH-1211 

Geneve 22
Switzerland

ICAO invites civil aviation departments of Govern-
ments of selected groups of States to send officials to
workshops, at which, with the assistance of an ICAO
specialist in a given field, participants pool ideas and
discuss problems.

ILQ is aware of the fact that training promotes
effective transport and is the key factor for running an
efficient transport system. Management development
and productivity centres established in developing coun-
tries with ILQ assistance are providing training for top
and middle managers in the transport industry.

In addition, the International Civil Aviation Or-
ganization Training Programme gives assistance in
training of personnel for virtually every occupational
field of civil aviation. Training is carried out at
centres sponsored by ICAO, which are intended pri-
marily for use by national personnel, but which are
also open to nationals of other countries. Formal
training is also available at centres located in the deve-
loped countries.

In shipping, modem techniques have been intro-
duced for the handling of goods in ports, so as to in-
crease the speed with which goods are transferred from
one place to another at reduced cost and with less risk
of damage or pilferage. These techniques include con-
tainerization, roll-on roll-off, palletization and other
systems. The result of the introduction of these new
techniques is that the skills of dockworkers have to
be developed in order to enable them to operate new
and complex machines. Assistance to developing coun-
tries in handling of goods in ports is also provided
through short-term consultancy missions of regional
port advisers who are located in particular regions.
These advIsers give assistance regarding specific prob-
lems relating to the port industry.

ICAO also publishes a comprehensive directory of
civil aviation training courses (ICAO document
9172/2), arranged in order of fields of training. Train-
ing courses are broken down into 28 distinct fields
which are further subdivided into 138 courses, each
offered at one or more locations. Entries in the direc-
tory are also cross-referenced.

UNITED NATIONS CONFERENCE ON
TRADE AND DEVELOPMENT (UNCT AD)

Shipping Division
Palais des NationsCR-1211 

Geneve 10, Switzerland ILO technical co-operation activities in support of
the road and rail transport industries are far-reaching.
In the majority of vocational training projects assisted
by ILO, a component is included for the training ofmechanics 

who are engaged in the repair and mainten-
ance of vehicles, construction equipment and railway
systems.

ECONOMIC DEVELOPMENT INSTITUTE

The Economic Development Institute (EDI) pro-
vides training for officials concerned with development
in all fields, including transport. Courses in practical
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V DOCUMENTATION

Abstracts

PLANNING, TRANSPORT PLANNING AND
mGHW A Y DESIGN IN DEVELOPING

COUNTRIES*

J.N. Drew: Planning Study of the Colombian Railway
System

Discusses the use of social cost-benefit analysis in
the evaluation of possible changes in the railway net-
work.

V.F. Corbett: The Implementation of a Socio-economic
Priority Ranking Scheme in the Evaluation of
Ethiopian Rural Road Programmes

C.A. de Bruijn: Better Data for Urban Planning in
Developing Countries: The Use of Aerial Photo-
graphy

Air photographs are more quickly available than
topographic maps and can be used for recording data
in the field, updating existing maps, establishing a
sampling frame, base maps in design exercises, public
relations or public participation projects, traffic analysis
and data storage.

Describes an attempt to derive an evaluation tech-
nique suited to the task of rural road evaluation based
on weighted ratings of variables measuring services'
deficiencies. production. accessibility and population
density.

G. Fowler and D. Walton: Social Research in New
Town Planning: A Case Study

Reports on a programme of social and attitudinal
research that was part of a planning study for new
towns in Pahang Tenggara, Malaysia. The research
was designed to provide an understanding of the cur-
rent life styles of the people who would migrate to
new towns and their hopes and expectations in rela-
tion to a new environment.

P. Blaikie, J. Cameron and D. Seddon: The Relation
of Transport Planning to Rural Development: The
Implications of Road Construction in Nepal

Reports on a project to assess the validity and
accuracy of original forecasts made during the evalua-
tion of road construction plans. Finds that the roads
construction made little contribution to the economic
development of west central Nepal because they did
not affect the major determinants of the local politi-
cal economy, nor did they resolve the central problems
of the predominantly agrarian economy and society
in the area.

C. 

Brisson: Long-term Transport Planning and Struc-
tural Evaluation in Developing Countries

Questions the usefulness of existing methods of
transport planning when the objective of planning is
to effect medium and long-term structural changes.

A. Byl: The World Bank and Rural Roads with
Special Emphasis on West Africa

Comments on the increasing importance of rural
feeder roads as the World Bank Group and national
road planners have shifted their lending and invest-
ment policies to emphasize projects which directly pro-
mote equitable social and economic development. Re-
fers to suitable principles of economic evaluation and
to studies on the adoption of labour-intensive techno-
logies.

H.T. Dimitriou: A Call for the Effective Integration
of Urban and Transport Planning in Developing
Countries

Argues that much of the urban planning and
transport planning in developing countries is practised
in mutual isolation and is also often incompatible in
the proposals made. Suggests guidelines for integrat-
ed planning to avoid any imbalance between "link
efficiency" and "activity efficiency".

.Summaries of selected papers published in the proceedings of the
Seminar on Planning, Transport Planning and Highway Design in Deve-
loping Countries held in June 1977 during the Planning and Transport
Research and Computation (International) Co. Ltd. Summer Annual
Meeting at the University of Warwick. Copies of the report can be pur-
chased from Planning and Transport Research and Computation (Inter-
national) Co. Ltd., 109 Bedford Chamber, King Street, London, W.C. 2,
United Kingdom.

J. Barton, W.B. Tait and M.J. Read: The "Love Bus"
Experiment and Priority Lanes for High Occu-
pancy Vehicles in Manila, Philippines

Reports results of two action studies to effect im-
mediate improvements to the transport system of
Metro-Manila: an experimental premium fare bus ser-
vice using air-conditioned buses called "love buses"
and an experiment with priority lanes for high-occu-
pancy vehicles along one of the principal radial roads.
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D.J. Ford and D.J. Kerr: The Development of Mo-
torized Public Transport Services in Surabaya,
Indonesia

sible improvements to each component of the high.
way and is weighted by a community goal factor.

J.J. Gandy: Road Rehabilitation
Describes the forms of motorized public transport

to be found in Surabaya (the mini-bus or bemo and
the bus) and comments on possible lines of future
development of the public transport system.

Discusses guidelines for the definition and prepara-
tion of road rehabilitation projects.

P.G. Fookes: Some Geotechnical Aspects of Road
Construction in the Middle EastG. Roth: Improving the Mobility of the Urban Poor

Discusses the need to establish a method of es-
tablishing "normality" and "deprivation" in urban
transport in order to identify the basic transport needs
of low-income people. Discusses objectives for urban
transport projects financed by the World Bank.

Subdivides hot desert mountain and plain terrain
into four engineering zones and discusses the major
road engineering problems to be found in each zone.

R.W. Vango: The Appropriate Use of and Recent
Applications of Surveys

M.C. Mogridge: A Reappraisal of the Approach to
Transport Planning in Developing Countries

Compares and contrasts the major forms of air
and ground surveys for road construction projects.

Argues that optimal data collection exercises lead
to many difficulties in urban transport planning pro-
jects. Recommends that study design and implemen-
tation should be more closely related to political ob-
jectives and priorities. Methods should be designed to
meet the level of detail required in the shortest time.

Urban Transport

P.R. Fouracre and D.A.C. Maunder: Public Trans-
port in Chiang Mai, Thailand.. Department of the
Environment, Department of Transport, Transport
and Road Research Laboratory, Supplementary
Report 285; Crowthome, Berkshire, United King-
dom, 1977.D.J.G. Pinnock and M.J. Yaxley: Urban Development

Planning in Metropolitan Manila
This report surveys the operations and organiza-

tion of the public transport system in Chiang Maio
Thailand's second-largest city. The role of the shared
taxi service is examined and comparison is made be-
tween this form of intermediate public transport and
the competing bus service. The report illustrates, by
example, how important intermediate public transport
can be in a developing country.

Reports on the approach adopted in a recent trans-
port and urban development study of Metro-Manila
and emphasizes the need to adopt a flexible methodo-
logy.

SoKo Hammerton and DoJ. Ford: The Formulation of
a Transportation Planning Process for the Sura-
baya Area Transportation Study P.R. Fouracre and D.A.C. Maunder: Public Transport

in Surabaya, Indonesia. Department of the En-
vironment, Department of Transport, Transport
and Road Research Laboratory, Supplementary
Report 370; Crowthorne, Berkshire, United King-
dom, 1978.

Discusses the Surabaya study in terms of the three-
level approach adopted: immediate action study,
medium-term (1990) study and long-term study.

Willumsen: Transport Planning Techniques for
Developing Countries: The Experience of Some
Latin American Countries

This report surveys the operations and organiza-
tion of the public transport system in Surabaya, the
second-largest city of Indonesia. The three main forms
of public transport (cycle rickshaws, mini-buses and
conventional buses) are described and compared. The
role of "intermediate" public transport in Surabaya's
transportation system is determined. This provides an
example of the important position which intermediate
public transport has in the transportation networks of
many third world cities.

Analyses the choice of transport planning tech-
niques for developing countries and emphasizes the
need to match the technique or technology adopted
with local problems, conditions and manpower.

N.J. Garber: A Model for Determining Priorities of
Highway Maintenance Schemes in Urban Areas

P.R. Fouracre: Intermediate Public Transport in
Developing Countries. Department of the Environ-
ment, Department of Transport, Transport and

Suggests a procedure for determining maintenance
priorities that takes into account the social factors re-
lated to each project. The rating system includes pos-
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Transport, 

Transport and Road Research Labora-
tory, London, HSMO £3.75.

Road Research Laboratory. Laboratory Report
772; Crowthome. Berkshire. United Kingdom,
1977.

This report presents a survey of intermediate
forms of urban public transport used throughout the
developing world. The controversy surrounding inter-
mediate public transport is discussed and the more
important issues and problems are identified. Brief des-
criptions of some examples are also presented which
illustrate how these transportation systems are organiz-
ed and operated. The purpose of the report is to
elucidate the significant role that intermediate public
transport performs in the urban sector of developing
countries. This provides the background to further
research work being conducted by the Overseas Unit
of the Transport and Road Research Laboratory into
the efficiency of these various forms of transport.

The annual report of the Transport and Road
Research Laboratory summarizes the research com-
pleted or in progress in the following fields:

(a) Transport (transport planning studies, bus trans-
port, urban railways, inter-city passenger trans-
port, rural transport, freight transport, energy and
transport, transport and environment);

(b) Highways and structures (highway planning, earth-
works and underground pipes, road pavement de-
sign, road-making materials, construction processes
and control, road surface irregularity and riding
quality, highway maintenance, tunnel design and
construction, bridge construction and maintenance,
bridge design and performance);

(c) Traffic engineering and road safety (traffic and ac-
cident data and analysis, road design and safety,
traffic and safety in urban areas, highway traffic,
vehicle design and safety, road user behaviour);

(d) Overseas activities (transport planning, traffic and
safety, road user costs, ~oad making materials,
highway engineering, co-operative research);

A bibliography lists Transport and Road Research
Laboratory reports as well as papers and articles pub-
lished by Laboratory staff.

uropean Conference of Ministers of Transport
Research on Transport Economics, European Con-
ference of Ministers of Transport, Documentation
Centre, Paris, vol. 11, No.1, May 1978.

The biannual information bulletin from the Docu-
mentation Centre of the European Conference of Minis-
ters of Transport lists, in French and in English, brief
abstracts of research projects in progress under the
headings:

Rural Transport
J.D.G.F. Howe and B.S. Tennant: Forecasting Rural

Road Travel in Developing Countries from Studies
of Land Use, Department of Environment, Depart-
ment of Transport, Transport and Road Research
Laboratory, Laboratory Report 754, Crowthorne,
Berkshire, United Kingdom, 1977.

In many developing countries, the difficulty of
standardizing trip measurements, the flexibility with
which vehicles are used and the absence of a conven-
tional sampling frame for interviewing road users are
the main obstacles to forecasting travel from land use.

A study in Kenya has shown the difficulties of
using roadside interviews for establishing trip relation-
ships, but has indicated that a suitable sampling frame
could be constructed by a direct survey of vehicle own-
ers. The vehicle owner in the broadest sense would then
become the fundamental unit for trip studies. The
report suggests that home and workplace questionnaire
surveys, focusing on the vehicle owner, may be suit-
able for the extensive sampling necessary to evolve
standards for studi~s of rural trip characteristics.

Definitions of employment suitable for land-use/
transport studies in developing countries are suggested
in the report. These covered only 4 per cent of the
population of the study area but, nevertheless, statis-
tically they provided the best explanation both for
vehicle ownership and for trip generation. Trip origins
from agricultural and residential land used did not
reach significant proportions. The main generators
were retail and commercial, road transport, and govern-
ment administration land uses, which together account-
ed for over 75 per cent of urban trip origins and 57 per
cent of all trip origins.

(a) All modes (transport policy; transport econo-
mics; transport statistics, documentation and
forecasts)

(b) Road transport (non-urban)
(c) Rail transport (non-urban)
(d) Urban transport
(e) Inland waterway transport
(f) Maritime transport
(g) Air transport
(h) Combined transport
(i) Other modes of transport

The November edition of the bulletin presents a
general review of research activities (planned. under-
way and recently completed) while the May edition.
concentrates on new projects for the year.

Transport Research

Transport and Road Research Laboratory Transport
and Road Research 1977. Department of the
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Recent transport publications C. Carnemark et ai, Economic Analysis of Rural Road
Projects, Washington, 1976, World Bank Staff
Working Paper No. 241, 19 p.Transportation Research Board, Geometric design stan-

dards for low volume roads. Transportation Tech-
nology Support for Developing Countries, Com-
pendium I, Washington, D.C., National Academy
of Sciences, 1978.

Indian Roads Congress, General Report on Road Re-
search Work Done in India during 1976/77, New
Delhi, 1977, Indian Roads Congress Highway
Research Board, Highway Research Record No.4,
54 p.Transport Research Board, Drainage and geological

considerations in highway location. Transporta-
tion Technology Support for Developing Countries,
Compendium 2, Washington, D.C., National Aca-
demy of Sciences, 1978.

M.G. 

Langdon and C.G.B. Mitchell, Personal Travel in
Towns: The Development of Models that Reflect
the Real World, Crowthorne, 1978, Transport and
Road Research Laboratory TRRL SR 369.

Organization for Economic Co-operation and Develop-
ment, Para Transit in the Developing World: Neg-
lected Options for Mobility and Employment,
Report of the First International Para Transit
Workshop held at the Abbaye de Royaumont,
Asnieres-sur-Oise, France, 30 June -2 July 1977
(Volume I, Proceedings; Volume II, Collected
Background Papers).

F. 

Fawcett and J.D. Downes, Sensitivity of Trip Gen-
eration Forecasts to Planning Inputs, Crowthorne,
1978, Transport and Road Research Laboratory
TRRL SR 389.

Eno Foundation for Transportation, Statistics with
Applications to Highway Traffic Analysis, 1978,
Westport, Connecticut, USA, 2nd ed.

D.A. Hensher and Q. Dalvi (eds.), Detenninants of
Travel Choice, Saxon House, Teakfield Ltd., Farn-
borough, Hants., England, 1978.

C.J. 

Lawrence, Terrain Evaluation in West Malaysia,
Part 2, Land Systems of South West Malaysia,
Crowthome U.K. 1978, Transport and Road Re-
search Laboratory TRRL SR 378.N.K. Taneja, Airline TraOic Forecasting, Lexington,

Massachusetts, D.C. Heath, 1978.
CoCo Kissling and MoW. Ward, Resolving Conflicts in

Transport: Proceedings of the Chartered Institute
of Transport in Australia First National Sympo-
sium, Canberra, Chartered Institute of Transport,
2 volso

Planning and Transport Research and Computation
(International) Ltd.:

Planning, Transport Planning and Highway Design
in Developing Countries: Proceedings of a Seminar,
London, 1978, 190 p., £6.50. European Conference of Ministers of Transport, Scope

for the Use of Certain Old Established Urban
Transport Techniques: Trams and Trolley Buses,
Paris, 1976, 73 p., £1.80.

Public Transport: Proceedings of a Seminar, Lon-
don, 1978, 106 p., £4.50.

Transportation Models: Proceedings of a Seminar,
London, 1978, 312 p., £8.50. u.s. Department of Transportation, Solving Pnblic

Passenger Transportation Problems: A Need for
Policy Reorientation: volume 2, Final Report,
Washington 1977, 26 p.

Highway Design: Proceedings of a Seminar, Lon-
don, 1978, 218 p., £6.50.

Transportation Planning Practice: Proceedings of
a Selninar, London, 1978, 151 p., £5.50.

Transportation Research Board, Transit Planning,
Washington, 1976, 127 p., Transportation Research
Record No. 559.

International Civil Aviation Organization, Airport
Planning Manual Part 1: Master Planning, Mont-
real, 1977, 175 p., £6.75 (Doc. 9184-AN/902, part
1).

I.C. Hazard, Transportation: Management, Economics,
Policy, 1977, Combridge, Maryland, Cornell Mari-
time Press, 597 p.
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