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I.

ARTICLES

Conventional and non-conventional oil prospecting
and research into new energy sources will have a long-
term impact on the automobile. However, in order to
provide the high-energy-content liquid fuel required by
the automobile at least until the end of this century,
and to bridge the gap, efforts will have to be centered
on the following activities: (a) the development of al-
ternative sources of energy; (b) the development of less-
fuel-consuming motor vehicles; (c) transport-related
energy conservation measures; and (d) transport/land-
use interactions and the implications of energy con-
servation on long-range town planning. Leaving prob-
lems (a) and (b) to experts in those matters, let us ad-
dress ourselves to problems (c) and (d).

ENERGY -CONSERVING MEASURES IN
ROAD TRANSPORT*

Introduction

Transportation is the lifeline of our society. In
this respect the private automobile has provided us
with unprecedented mobility. It allows us great free-
dom of choice in places of residence and employment;
it provides us with easy and comfortable access to
education, shopping, essential public and private ser-
vices, social and cultural activities and it allows us to
move about freely on our vacations.

However, the global automobile fleet now con-
sumes about one fifth of every barrel of oil produced
in the world -according to a recent report by the
Worldwatch Institute in Washington (1). Unless am-
ple petrol extenders or substitutes are found, both
the price of oil and its availability will likely affect if
not determine our future mobility. One of the most
pressing energy problems in the near future will there-
fore be the maintaining of a supply of liquid fuels to
power the world's automotive fleet, now totalling
roughly 300 million cars and growing -as long as all
goes well, economically -by some 100,000 cars per
day, while at the same time economizing on fuel con-
sumption, adjusting to new behaviours, attitudes and
values, and searching for new avenues to cope with
the coming challenges to the vitality of the automo-
tive industry -the world's largest manufacturing in-
dustry -to the national economies of both developed
and developing countries, and, as we feel it most, to
our personal mobility. Energy used in road transport
in urban and suburban areas is characterized by three
significant problems. First, there has been a consider-
able increase in fuel consumption which is closely re-
lated to population characteristics, rising living stan-
dards, the spread of urbanization and increase in the
use of motor vehicles. Secondly, it would appear that,
at least with regard to road transport, petroleum-based
fuels will continue to be the main source of energy
for many years to come. Finally many countries im-
port most of these fuels at prices which are continu-
ously subject to increases. Since road transport ac-
counts for nearly 50 per cent of the transport-related
petroleum consumption it represents a sector wherein
attempts can be made to conserve petroleum products
and wherein there is an opportunity for substantial
savings, in view of the large amounts being used.

1. Transport-related energy conservation measures

(a) General

Transportation measures designed to conserve
energy are directed at one or more of five elements
that make up the transportation system or process; the
transport user, i.e. passenger or shipper; the operator;
the vehicle; the fixed transport infrastructure; and land
use or the arrangement of possible origins and destina-
tions over space. All measures involve one or more
of the following basic tactics:

(a) Reduce the number of trips;

(b) Reduce the amount of vehicular travel per trip.

(e) Maintain person trips and shipments, but
reduce motor vehicle trips;

(d) Improve petroleum efficiency of some vehicles;

(e) Transfer travel to more petroleum efficient
vehicles or modes;

(f) Transfer travel to non-petroleum using modes.
In general, one can say measures which curtail trips
and travel most abruptly also tend to have the most
severe adverse impacts.

(b) Examination of individual measures

(i) Curfew

This describes the prohibition of activities, includ-
ing business, shopping, sporting events, cinema etc., for
certain hours of the day. The intent of this rather ex-
treme measure is that some events would be curtailed
with corresponding decrease of trips and travel. Sche-.Note by the secretariat.



duled and uniform opening and closing of other activi-
ties would be designed to concentrate timing for effi-
cient loading of transit vehicles. As indicated, the
traveller and operator would be affected, economic
activity would be reduced and environmental impacts
owing to congestion could outweigh benefits; safety
however would benefit from reduced travel. Adverse
effects of a curfew would include traffic congestion
owing to many activities opening and closing at the
same time and economic impacts upon the operator.

in combination with a set of other complementary
measures as some measure of congestion pricing. Eva-
luation of possible impacts similar to those involved
in parking regulation may be important.

(v) Road priority for efficient vehicles

Special roadway facilities to encourage efficient
operation, such as special lanes and ramps are for the
medium term, but for short-term fuel conservation this
could involve banning all but buses, cars with three
or more occupants and light motorcycles from the most
convenient direct routes to cities, hoping thereby to
encourage large shifts to more fuel-efficient vehicles.
Ideally a special case would be pedestrian zones bisect-
ing a downtown area thereby preventing vehicles from
travelling from one part of the city to another. Again,
greater petroleum use could result and special analysis
and monitoring of each application appears essential
(2,3).

Implementation of a curfew could expeditiously
be achieved, but continuing acceptance and effective-
ness wbuld require public recognition of a very seriousproblem.

(ii) Driving day ban

This measure was employed to various forms by
several countries. Driving was banned in 1974, for
example, in Belgium, the Federal Republic of Ger-
many, Italy, the Netherlands and Sweden on Sundays
for a time. ~ Israel. the vehicle owner designated a
no-driving day of the week and an identifying disc was
fastened to the vehicle. Motorists must refrain from
driving in Yugoslavia one day per week and one week-
end per month; in Greece on alternate weekends; and
in Romania on alternate Sundays. Continued public
acceptance requires a very severe situation.

(vi) Speed limitations

Speed is limited in many countries primarily for
safety reasons, but also to save fuel: 88 km/h on inter-
state highways in the United States of America and
between 120 and 140 km/h in several European coun-
tries; 80 to 90 km/h outside built-up areas and 50
to 60 km/h within towns. It is interesting to mention
two original ideas; the 40 km/h speed limit on local
roads in Canada and the differentiated limits based on
cylinder capacity in Italy.(iii) Parking regulation

Parking regulations include a wide range of ap-
plications. Proposals to ban or discourage car entry
into areas served by transit include low-cost fringe park-
ing at transit boarding areas, parking in favoured loca-
tions, or reduced parking fees for vehicles used in ride-
sharing and outright bans or elimination of parking
spaces to discourage or preve~t automobile use in cer-
tain areas. Employee parking regulation appears effec-
tive in encouraging ride-sharing or car-pooling. Each
situation must be separately analysed to determine
prospects for effective results and impacts. Additional
travel and fuel consumption can result from unco-
ordinated actions.

Undoubtedly, speed considerably affects consump-
tion as is clearly shown by comparing the consump-
tion figures for speeds of 90 and 120 km/h. The dif-
ference can be as high as 15 to 20 per cent for some
models, particularly with small engines.

Speed limitations are not popular and they are
often vigorously contested by automobile clubs, which
tend to prefer campaigns in favour of the voluntary
adoption of a reasonable speed by the motorists -as
is the case, for instance, in the Federal Republic of
Germany with the recommended speed on super high-
ways (autobahn) being 130 km/h.

Besides being unpopular, it is very difficult to
check the enforcement of such speed limits which,
among other things, would require a sizeable increase
in police controls and therefore -of the police force.

(iv) License or disc for car entry

A high fee would be charged, proof of a special
need would be required, or both, for entry into con-
gested areas served also by public transit, into pedes-
trian areas, or for use of certain roadways. An elec-
tronic registration plate procedure facilitating monthly
billing for tolls -has also been suggested. Co-ordinated
ex~nditures for improved transit, parking, pedestrian
zones etc., are usually necessary and the primary goal
may not be fuel conservation as, for instance, in Singa-
pore where this system has been successfully applied

(vii) Gasoline rationing

As used here. rationing means government appor-
tionment of limited fuel supplies without substantial
price increases. This was tried in Sweden for a short
period (4). Where a shortage is not serious nor long-
lived. rationing is likely to be contravened by economic
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particular street section or even in a single building.
If all these shipments could be delivered or picked up
in a single truck, it would appear that many truck
trips and much congestion could be eliminated. Pro-
posals for achieving this include: (a) the requirement
for a high-priced license to operate a truck in a city;
(b) provision of low-cost consolidation terminals; (c)
improved low-cost messenger or postal service for
parcels. Economic impacts include the disruption of
trading patterns, particularly where the truck operator
is responsible for additional functions such as taking
orders, checking inventory, adjusting or installing equip-
ment etc. Many business proprietors prefer paying the
extra cost of delivery so that they can have direct
control and can quickly respond to special problems.
Low-cost consolidation terminals and improved parcel
service capacity require substantial public expenditure
in many cases. Economic efficiencies could result in
long-term benefits to the public (12,13).

and public pressure. For a medium term (up to one
year), severe shortage rationing is effective based on
experience in most countries during the early 1940s.
For longer periods, a black market will develop and
substitutes, such as methane and methanol (CH4 and
CH3OH) will appear. Adequate provision for tra~l
for work, business and other essential activities must
be made.

(viii) Increased fuel prices

Prices would be permitted or regulated to increase
until demand did not exceed supply. It is generally
believed that this would have severe adverse impacts
on certain groups of low-income, automobile-dependent
families. Presumably dealers could reap excessive
windfall profits without regulation and tax (5, 6). Some
studies and European experience indicate that the price
of petrol has greater impact on car size than on auto-
mobile travel. High prices, remaining compatible with
the exigencies of the market, may not be sufficient to
diminish the consumption of energy rapidly. (xi) Improved public transport

Efforts to improve public transport can help con-
serve transport fuel in some situations, but may be less
fuel-efficient than automobile transport in areas with
low population density. The actual potential for fuel
conservation can be determined only by analysis of
each situation. The extent to which automobile users
can be induced to switch from their automobile to
more transit is crucial. Over-all transit passenger-kilo-
metres per transit vehicle-kilometre must be high to
achieve fuel savings with diesel buses. When electrici-
ty, produced from hydro-electric power or other non-
petroleum fuel, e.g. from coal, can be used for transit
vehicles, then substantial petroleum savings result.
Large government expenditures may be required when
additional facilities are required. Low-cost fares may
induce additional travel by youth, elderly and sight-
seers while most automobile users may continue using
their cars as before.

Increasing the price by taxation may have other
advantages related to an over-all energy policy. The
increase can be instituted by increments over a long
period in order to minimize disruptions, the proceeds
can be used to finance the most efficient means of public
transportation and to support and encourage the deve-
lopment of the more costly reserve energy resources
(7,8).

(ix) High tax on inefficient vehicles

Many nations have taxes on the original purchase
and annual use of vehicles which are higher for larger,
heavier, more powerful vehicles than for smaller, lighter
or less powerful vehicles. These taxes tend to encourage
purchase of more fuel-efficient vehicles. Since in many
countries a significant proportion of new cars are pur-
chased by corporations, as a business cost, a tax may
not provide maximum incentive for manufacturers to
develop, and for new car buyers to purchase, the most
fuel-efficient vehicle of a particular size class. In addi-
tion, high annual taxes may be used to encourage the
early retirement and scrapping of the most inefficient
vehicles. Vehicle manufacture requires large energy
inputs so that long life of efficient vehicles is desirable
as opposed to short-lived inefficient vehicles but this
may be in direct conflict with economic interests or
implementation of technological advances. An abrupt
change from current market practice is likely to cause
adverse impacts on the motor vehicle industry and
owners of large cars (9,10, 11).

However, whenever it is possible to induce a sig-
nificant proportion of automobile users to switch over
to significantly improved public transportation services,
this would not only result in energy savings, it would
have a multiple beneficial effect.

First of course, are the intended energy savings.
As a rule of thumb, mass transportation vehicles con-
sume only about 20 to 25 per cent as much energy per
passenger kilometre as automobiles. Whereas an urban
automobile consumes on the average 7000 BTU of fuel
per passenger mile, based on 13 miles per gallon of
fuel efficiency, the urban bus consumes only 2800 BTU
-this would result in immediate savings of some 60
to 80 per cent (14).(x) Freight consolidation

In urban areas it has been observed that many
trucks may unload or pick up small shipments in a

In the case of urban rail transit, a diesel rail car
which seats 89 to 104 passengers and averages 34 pas-
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Public transportation is a powerful and. for the
most part. untapped resource that should be effectively
employed in order to achieve these benefits.

sengers per mile including off-peak periods, uses 2150
BTU per passenger mile, and an electric rail car bums1.6 

kilowatts, equal to 2325 BTU per passenger mile
(14).

It is therefore inevitable that adequate funds be
provided by Governments, not only for the capital
investment necessary to enable the provision of ade-
quate public transportation facilities and supply, and
adequ~te quality of service, but, very importantly, also
for the marketing of the system and its services. Mar-
keting in this sense also implies a concern for and a
responsiveness to the current and potential markets of
transit users, rather than simply trying to sell a con-
stant-quality type product.

Secondly, there would be a significant improvement
of environmental conditions. One modern bus. while
serving 20 or more times as many people as one auto-
mobile, produces the pollution equivalent of less than
two automobiles. Mass rapid transit and commuter
trains increase this advantage markedly through the
inherent energy savings of steel wheel on steel rail and
congestion-free rights-of-way. Trains using central
station electric power further conserve energy and
minimize air pollution (15). It is important to note
that encouraging the use of public transportation is a
far more effective all-around pollution control measure.
than overly stringent standards for automobile manu-
facture.

The following are but a few public transportation
system improvements to be considered:

(a) Introduction of air-conditioned buses;

Thirdly. it should not be forgotten that public
transportation is also an important major employer.directly. 

by providing work places in transit companies
with long terms of service. favourable social and fringe
benefits. and in many cases pension arrangements. and
indirectly. by involving a large number of supplier com-panies.

Fourthly, public transportation increases the pro-
duction utilization of urban land space. Competition
for space in the cities is intense and will continue to
increase. Transportation is a major user of space, not
only for corridors of movement but also for the storage
of parked vehicles at trip ends. Public transportation
offers a unique potential for minimizing transportation
space requirements. One motor bus, for example, oc-
cupies only the street space of two passenger cars, while
~erving up to 40 times the number of people. More-
over, a rapid transit train accommodates as many seat-
ed passengers as are carried in a quarter mile of four-
lane expressway. A 10-car commuter train absorbs the
passenger equivalent of more than one mile of such
expressway (15).

(b) Introduction of express buses;

(c) Reserving certain traffic lanes for the exclusive
use by buses over the whole day or during certain
peak periods;

(d) Giving preferred treatment to public transit
vehicles at street intersections allowing them to cross
and clear the intersection before the general traffic flow
is allowed to enter the intersection; this would require
the installation of additional traffic signals for public
transit vehicles;

(e) Providing "park-and-ride" and "kiss-and-ride"
facilities at strategic transfer locations;

(f) Issuing of transfer tickets;

(g) Stepped up security measures;

(h) Realiability in regularity.

(xii) Pedestrian zones and facilities

Pedestrian zones provide an inducement for walk-
ing rather than driving between shops. They are usual-
ly laid out in combination with efficient and high-capa-
city public transit and road access, with iringe parking
areas, bus services and one-way street systems so as to
prevent or severely discourage individual vehicular
travel between neighbouring sections of the downtown
areas.

Fifthly, because of the more efficient use of road
space and the reductions of private automobiles on the
roads, any increase in the rate of usage of public trans-
portation would at the same time lower the cost of
goods transport because of reduced highway congestion,
permitting trucks to move faster and to make more
deliveries per day and at less expense.

One important prerequisite in the effort to induce
motorists to walk is, however, the provision and main-
tenance of acceptable, safe and shadowy sidewalks.

Inducing riders to switch to public transportationis 
not an easy task. In order to pursuade riders and

to hold them, public transportation must deliver real
visible and perceptible benefits, e.g. scheduled frequen-
cies, reliability, a certain quality of service, safety and
security, a reasonable level of comfort and all that at
"reasonable" fares.

(xiii) Bicycles and foo,tpaths

A change from motor transport to person-powered
transport will usually conserve petroleum. In some
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cases substantial public expenditure for construction
and security may also require energy consumption. In
other cases only a small expenditure is required to
provide a short connecting sidewalk or bicycle storage
facilities. It has to be assumed that with continuously
increasing fuel costs the bicycle will play an increasing
role as an alternative means of transport, especially
when considering that a large proportion of all auto-
mobile trips are very short-distance trips which will
become more and more inefficient by car and therefore
too expensive. City and transportation planners may
have to prepare themselves to plan for exclusive bicycle
lanes and right-of-ways.

(xvii) Improved traffic management

This includes a wide variety of measures usually
part of co-ordinated programmes often including park-
ing incentives and regulation, ride sharing, pedestrian
zones etc. It is identified as a separate measure to
include reduced speed limits on urban motorways,
traffic signal systems designed to minimize frequency
of stops and encourage steady flow at 40 to 60 km/h,
priority lanes for buses and high-occupancy ride-shar-
ing vehicles, ramp metering by traffic signals on ramp
entrances to motorways and signal control to hold the
number of vehicles within city centres and other con-
centrated areas to levels which will not cause conges-
tion. The air quality, noise and travel cost benefits
may be equal to or greater than petroleum conserva-
tion benefits (19).

(xiv) Ride-sharing incentives -car pooling

Ride-sharing or "car-pooling" has received con-
siderable attention in the United States although it is
practised to some extent in all countries. It consists
of several travellers occupying a single vehicle rather
than each taking his own. Incentives have been direct-
dd towards encouraging ride-sharing for trips to and
from work. Some types of incentive include favoured
parking location or reduced parking cost for pool cars,
availability of high-speed traffic lanes or reduced bridge
tolls for high-occupancy vehicles, and employer-supplied
vehicles for group riding. There is some concern that
ride-sharing diverts potential public transit passengers
while others contend that ride-sharing may encourage
transit usage as former daily drivers realise the benefits
of not driving every day. Lastly, it should be noted
that costs to employers of providing parking can be
reduced (16,17,18).

(xviii) Reserved lanes for high-occupancy vehicles

This is one type of traffic management measure
which relates directly to measures to improve the ser-
vice of high-occupancy vehicles, such as buses, taxis
or car-pool vehicles. Substantial expenditures for in-
creased road or motorway capacity may be reduced by
providing advantageous conditions for high-occupancy
vehicles.

(xix) Tmck loading zones

In general, a few large truck shipments are more
efficient than many small shipments in terms of money,
air quality, noise and fuel. Provision of facilities de-
signed and managed for expeditious truck loading and
unloading in office buildings, retail centres and similar
establishments away from principal traffic areas can
reduce congestion and make possible the movement of
more goods by fewer vehicles. This conserves fuel used
by trucks and other vehicles and reduces sharing costs,
noise and air pollution.

(xii) Ride..on-demand jitney services

Since the combination of trips having nearby ori-
gins and destinations or parallel routes in a single
vehicle can save fuel, a number of procedures have been
tried and are practised in various cities. Among these,
the best-known is the "service taxi" or "jitney" service
which is similar to bus services in that particular ve-
hicles serve particular areas; but the areas served may
be modified to suit passenger convenience and the
vehicles are generally smaller. For energy conservation
it is important that fuel-efficient vehicles are used and
that excessive empty travel be avoided.

(xx) Truck regulation

In many cities there are regulations which prohibit
large intercity trucks from picking up and delivering
at the origin or destination of the shipment. This may
result in transfer of loads to less fuel-efficient vehicles
thereby increasing both fuel consumption and emis-
sions. In other cases, zoning regulations and building
codes may not encourage or permit the most efficient
location of terminal areas or loading facilities. Thus,
analysis to determine actual conditions and the effects
of changes in relation to publicly acceptable program-
mes, may indicate areas where small changes can
achieve substantial benefits (20).

(xvi) Driver and operator education

This consists of information campaigns in the press
and training activities in schools on procedures and
practices which will conserve fuel. It is a necessary
part of implementing any new measure to gain public
understanding and support. In addition, drivers and
operators of vehicles can be taught practices which
conserve fuel and minimize inconvenience and disrup-
tion in fully utilizing available alternatives.

(c) Concluding remarks

The impacts of most measures for the conserva-
tion of petroleum in urban and suburban transport have
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Cuuently little is known about these relationships and
therefore it is difficult to arrive at an appropriate long-
teffil solution (21). Moreover, studies on this subject
are scarce. The following sections provide a review
of the available material.

some additional benefits in the areas of economy of
transportation, of the environment or safety. For
maximum continuing effectiveness a combination of
measures, some providing more fuel efficient alterna-
tives to present practices and others providing meaning-
ful incentives for compliance are necessary. Careful
analysis of all consequences of a proposed action in a
particular situation is important. Without this study
and authoritative regulations and control of related ac-
tivities some fuel conservation measures can adversely
affect other public policy goals and may even result in
a net inc~ease in fuel consumption as individuals devise
means to minimize particular personal impacts.

(c) Resul~ from empirical studies

From an investigation of the consequences of an
increased production of one-family houses made by the
regional planning office in Stockholm. it can be learned
that the space for roads and streets increases when
housing becomes more sparse. For example. in a resi-
dential area with villas only. the necessary space for
traffic facilities can be expected to be twice as large
as in an area with three-storey multi-family dwelling
units. The lowest cost per apartment for construction
of traffic and transportation facilities would be found
in areas with two-to-three-storey houses whereas very
high-rise apartment buildings again would give rise to
higher construction costs owing to the costs for park-
ing garages. From the point of view of public trans-
port this Swedish report points out the advantages of
a concentrated structure. Of the costs for public trans-
port. the proportion which falls upon the transport
undertaking is considerably higher in residential areas
with one-family houses than when multi-family houses
are the norm.

3. 

Transportation/land-use interactions and the
implications of energy conservation on

long-range town planning

(a) Introduction

Having looked at the short- and medium-term
implications of energy conservation. we should now
examine the more long-term implications of the inter-
actions between land use and transport under the
special consideration of energy conservation. Land use
is a basic factor for generating and attracting the flow
of persons and goods; the land-use pattern and the
transport flows can be considered a system. In aiming
at conserving energy. it is difficult to achieve extensive
improvements in traffic management without paying
proper attention to the land-use aspects of the prob-lem. 

Cultural. regional and national differences make
it difficult to generalize with regard to the changes
which can be realized and to the results that can be
obtained.

The total costs for transportation, that is to say
the sum of out-of-pocket costs and personal time costs,
varies depending on mode of transport and housing
(22). In a Swedish national investigation on public
transport on towns, the effect of city structures on
public transport was studied and it was found that the
density and shape of residential areas affect the cost
of public transport. The necessary length of bus queues
per inhabitant is proportional to the space of land
required for each inhabitant. Towns with the highest
density of population demand only 50 per cent of the
queue length of those with the lowest density. This
means, provided that the service level is equal, that it
would be twice as costly to operate bus services in
towns with the lowest density. The location of housing
also plays an important role for an economic lay-out
of the bus network. A certain concentration of acti-
vities is favourable for public transport and such a
concentration can be achieved by locating various acti-
vities in corridors.

(b) Underlying principles

Recent fuel price increases have had an effect upon
the cost of urban and suburban travel. For many types
of urban trips, there does not always exist a feasible
alternative to reliance on the automobile. In particu-
lar the United States, but also many European coun-
tries, been witness to the increases, real and projected,
in automobile ownership per unit of population and the
continuing trend towards low-density residential hous-
ing developments. While it might be argued that this
fact is a result of previous decline in the quality of
service provided by public transport, there seems to be
a more fundamental cause. The spatial structure of
cities and their supporting transport networks have
gradually drifted from the predominantly transit-orient-ed 

to the predominantly automobile-oriented, charac-
terized by low-density land-use patterns and increasingdemand 

for high-quality road facilities. The problem
is one of identifying the fundamental relationships be-
tween urban spatial structure, urban transport networks
and energy consumption in urban passenger travel.

In a study of the influence of public transport on
car ownership in London (23). it is concluded that
household income. household size and public transport
access provide as satisfactory a statistical explanation
of variations in car ownership between the districts of
the London Transport study as does a model that also
includes residential density. The quality and attractive-
ness of public transport will tend to be a function of
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density, since the more compact and populous an area sumption there is a need to control the horizontal
is, the mbre intense will be the demand for public spread of cities and to channel development into higher

transport. density, nucleated forms. While this may be viewed
as a long-term land-use control objective for existing

The level .of. congestion is ~su~ed to ~e relat~ cities and as a design principle for new towns, it may
to car ownership itself and to residential density. This also be integrated in the shorter term as a criterion for
has the effect of creating a simple feedback loop be- any new construction of elements of the urban infra-
tween car ownership and the attractiveness of public structure.

transport, via traffic management. Insofar as there is
a relationship between money costs and energy for The research results also provide useful informa-
traffic facilities and transport one may conclude that tion regarding certain urban development factors with
!h~ layout and location of residential and work areas regard to energy consumption and urban accessibility
influences the requirement of different forms of energy. as shown in the following table.

In Sweden, private car transport is responsible for ..
10 per cent of total energy consumption. In greater Urban development factors to be considered m

StockhoJm private car transport consumes 0.7 kwh per formulating energy conservation policies

passenger-kilometre (providing 1.4 persons per car). ..,
Public transport consumes, on the average for all Contributory causes leading to
modes, bus, metro, and commuter trains, 0.2 kWh per Relatively high energy Relatively high accessibility
passenger-kilometre. As indicated earlier the energy
consumption per passenger-kilometre is however de- Expansiv~ land use Compact land us~
pendent on how well the vehicles are used, i.e. on the Sp d f I t " I C tr tt.

b t I...rea 0 popu a Ion, emp oy- oncen a on a out c~n ra zon~s
load factor. A pnvate car with a dnver only may m~nt of residential and retail activities

VI erYd Wd ebll consIuf mhe 1.0 times as much ene~gy as a fully Stop and delay automobile traffic Free flow on street and freeway
oa e us., owever, fully loaded pnvate cars are netWork

compared with buses with only a few passengers, the Low level of service High .\~vel of servic~
buses may consume more energy than the cars. Ac-. .
cording to a study made by the Stockholm Country Long work trIpS Short work trIpS

Council the trips in the region are distributed so that Predominanc~ of automobile in Predominanc~ of automobile in
60 per cent travel by private car and 40 per cent by transportatIon system transportatIon system

public transport. If a change of distribution to 50:50 S . (21).ource.
is assumed the energy consumption would decrease
approximately with 10 per cent

The research indicates a need for improving urban
A systematic research study into transport/energy traffic operations to reduce the congestion and delay

innteractions was initiated in 1975 in Sweden. One of which are major factors in determining the energy effi-
the objectives of this research and development effort ciency of cities. However, if this is attempted through
is to gain more knowledge on the relationships between the construction of new high-speed facilities the solu-
energy consumption in the transport sector and other tion may be self-defeating, i.e. encouraging the hori-
sectors. In connexion with this, a special study of the zontal spread of urban activities unless strict land-use
structure of transport and regional organization will controls are available.
deal with the effects of organizational change in trans-
port and society. The results will be of interest to Moving more people by public transport is also a
those responsible for long-range planning. On the basis promising energy economizing strategy; but the study
of the knowledge gained the study will try to show suggests that solutions oriented to public transport re-
how energy aspects can be integrated into the decision duce accessibility and that better ways of providing
process concerning comprehensive town planning at service must be found if more people are to utilize
different levels. public transport.

(d) ResuJts from computet' simulation It is apparent from past trends that uncOntrolled
urban growth can only.. lead to a spatial structure which

A study was conducted in the United States based is sparse and almost totally dependent upon the auto-
upon the hypothesis that the structure of urban land mobile for its linkages. However, dependence upon
use and transportation networks can have a very sig- public transport without a subsequent change in pre-
nificant effect on energy consumption in urban passen- ference patterns of travellers for short trips results in
ger travel (21). The results of the research suggest serious degradation of accessibility/mobility charac-
that in order to minimize urban transport energy con- teristics.
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10. Bullard. C.W. Energy conservation through taxa-
tion. Urbana. Centre for Advanced Computation.
University of Illinois. February 1974.

(e) Concluding remarks

It has been shown in some reports that the density
and shape of residential areas can influence the need
for traffic facilities, the extension of public transport
networks, the operation and the money and time costs.
Public transport attractiveness, level of street conges-
tion and car ownership may also be a function of resi-
dential density. It is assumed that there is a relation-
ship between transportation modes and costs and
energy consumption. Examples have been given of
energy consumption for different modes of public trans-
port and load factors. More research into the trans-
port/energy interactions is needed in order to establish
planning policies.
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Annex * Try the feather foot trick; known by test drivers
as "maintaining speed at minimum throttle".
Once you have reached cruising speed on a level
road. led up very slightly on the throttle with a
steady foot. until the point just before engine
speed begins to drop. With practice one can
often add several kilometres to the litre without
any sacrifice in speed.

FUEL ECONOMY CONSCIOUS STYLE
OF DRIVING

Road tests have shown that up to 50 per cent im-
proved fuel consumption can be achieved by a change
in the style of driving by ridding oneself of some bad
driving habits and through proper vehicle maintenance
and care. * Don't jiggle the pedal: Some drivers subcon-

sciously jiggle the accelerator pedal, squirting
excessive and wasted petrol into the engine. The
tip here is to imagine that there is an egg be-
between one's foot and the accelerator pedal.
This habit is an easy one to acquire -and one
might look at finding a most comfortable driv-
ing position so that the foot does not bounce and
fluctuate the throttle when the car hits bumps
in the road.

If one wants to achieve better fuel economy, one
first has to get a fair idea as to what the present
average fuel consumption is under various conditions,
e.g. inter-city driving at high and moderate speeds,
intra-city driving under free-flow and stop-and-go con-ditions, 

in each case with and without the air-condi-
tioner on.

Depending upon the size of engine and the style
of driving, fuel efficiency may be between 5 and 13kilometres 

per litre.
* Take hills in high; driving up-country as you

approach a hill or up-grade, get a running start
by increasing your cruising speed to about 10
kilometres an hour above your normal speed.
This helps carry the car over the hill with less
power consumed. As you climb the hill, let the
speed gradually slip back with a constant or
slightly diminishing throttle.

With a reference figure established. one may now
set out to see how best to improve on fuel consump-
tion and economy.

1.

* Corner without braking; every time you hit the
brakes you waste energy -so, when cornering,
slow down well ahead; and avoid the brake
pedal for slight slow-downs. Often the need for
braking can be avoided by planning ahead, anti-
cipating probable stops, letting the engine do
the natural braking for you.

* What price speed? The faster you drive, the
more fuel you use -for instance, as much as
50 per cent more from cruising at 50 kph to
cruising at 100 kph. If you can get about 14
kilometres to the litre at between 50 and 60 kph
then at 80 kph this should drop to 11 kilometres
a litre, and at 100 kph to just 10 kilometres a
litre. It is also wise to reduce speed when
driving into a strong wind, during heavy rain
or on bumpy or laterite roads.

* Avoid short trips; many short trips starting from

cold spell increased fuel consumption by as much
as one third. Plan ahead for good traffic con-
ditions and if possible, combine several short
trips into one longer one with the engine being
warm all the time.

By improving one's style of driving

* Get a good start; never warm up your engine
for more than a few seconds before setting off
and always drive moderately at even speeds until
the engine is warm -approximately after one
kilometre or so.

.Change up quickly; always change up into the
next gear as soon as possible with manual gear-
boxes, while a light pressure on the accelerator
pedal with automatic transmission permits an
early shift into a more economical gear.

.Avoid idling; three minutes of idling are appro-
ximately equivalent to driving one kilometre;
idling gives you zero kilometres per litre, so if
you do get caught in an interminable traffi jam,
or in a long queue at a rail-road crossing, or if
you are waiting for someone, shut off the engine.
Idling requires a rich mixture causing carbon to
settle on the spark plugs. Before making cross-
town trips consider the possible alternatives in
order to avoid the most congested streets and
intersections.

.Kick the rabbit habit; gradual acceleration in
city driving can save as much as three kilometres
per litre. A green traffic light is not a starting
flag! When the foot goes down to the floor the
carburettor's power valve and acceleration pump
squirt in extra fuel.

* Avoid night time driving whenever possible:
headlights use energy and that alternator puts
an extra load on the engine.
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* Be moderate in cooling: air-conditioning uses an
extra 10 to 20 per cent fuel. Tips here are to
try and park in a shady spot (a car park fee
may amount to less than the fuel used to cool
the car after baking in the sun) and once the
air-conditioner has cooled the car down, switch
to "recirculate" -it is surprising how long one
can stay cool with the air conditioning unit itself
switched off.

reaching the engine which results in increased
fuel consumption.

* Regular checking of tire pressure whilst the tires
are cold. Underinflated tires increase traction
resistance. This causes higher fuel consumption
and a premature deterioration of the tires;

* Regular checking and change of spark plugs.
Carbon sediments on spark plugs result in low
engine efficiency and, therefore in a waste of
fuel.

* Reduce unnecessary loads: 50 kilograms of
luggage reduce mileage by some 2 per cent in
city driving -more with small cars. If you do
have a carload of passengers or luggage, reduce
speed for better consumption.

* Regular checking of the air-conditioning unit
and refilling with freon gas.

In this context it is also interesting to note that
equipping vehicles with radial tires results in fuel sav-
ings of between 5 and 15 per cent as compared with
convention tires.

* Seek shade: not only does parking in the shade
save money by reducing the time that the air-
conditioning unit is working. A hot sun also
evaporates petrol- in the car burettor float
chamber particularly. An average float cham-
ber of petrol will take a car as far as a kilo-
metre. A few hours in the sun and it is lost.

Annex n

RECOMMENDATIONS OF THE COUNCIL
OF THE EUROPEAN COMMUNITY

The following are Council Recommendations of
4 May 1976 on the rational use of energy consumed by
road vehicles through better driving habits. (76/494/
EEC).

* Be light-footed: always drive in the lowest gear
without the engine lugging. High revolutions
bum petrol, while automatic transmissions res-
pond to a light foot by shifting gear quickly.

* Fill it right: too little petrol means more air
in the tank and another source of loss by eva-
poration, while a tank full to the brim can lead
to spillage from the motion of the car. Apart
from when conducting fuel economy and con-
sumption tests, do not ask for a full tank.

The Council of the European Community hereby
recommends to the member States:

1. That motor vehicle manufacturers be asked to
include more practical information on fuel-saving in
drivers' handbooks and to present this information in
a way that will catch the attention of vehicle owners
and arouse their interest.

2. Through proper vehicle maintenance and service

All efforts to economize on fuel by improving
one's style of driving are worthless unless the vehicle
is properly maintained and serviced regularly. Doing
sO improves not only fuel efficiency, it also contributes
towards traffic safety and, furthermore, serves to main-
tain the re-sale value of the car. The following are
some of the points to be kept in mind.

2. That encouragement be given to the filling of
private vehicles with equipment informing drivers of
the most economical way to drive. Two methods are
suggested:

* indicating on the speedometer or revelution
counter the most economical speed range for each gear,
or

* fitting a monitoring device, such as a vacuum
gauge on the intake, to inform the driver of his per-
formance (good, average, poor).

3. That road vehicle users be requested to en-
sure that ignition timings and carburettor settings are
correct;

4. That, with this aim in view, motor-vehicle
manufactures be requested to include in driver' hand-
books clear recommendations to owners to have their
vehicles overhauled and adjusted regularly.

* Regular checking of carburettor, ignition and
idling speeds both with and without the air-
conditioning on and adjusting to optimum tun-
ing range. The engine must be tuned for
economy rather than for sporty maximum per-
formance. Motorists who seldom use their air-
conditioner should have their car tuned up for
driving without the air-conditioning on. This
means lower idling speed and less fuel wasted
in traffic, plus a slightly more economical tim-
ing setting.

* Regular change of air illter. A dirty and/or
clogged air illter prevents sufficient clean air
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5. That every type of vehicle on the marketundergo 
a standard fuel consumption test over a rangeof 

speeds. the procedure for which must be defined
at Community level. and that the result of this test
be included in the maintenance instruction manual and
brought to the attention of prospective buyers;

clons concerning alternative labour-intensive tech-
niques of compaction; the need for written specifica-
tions and design standards; training programmes tai-
lored to the needs of different levels of field staff; sug-
gestions concerning selected landslide correction tech-
niques and methods of erosion control on hillside
roads; etc.

6. That the fitting of radial-ply tires on all ve-hicles, 
including heavy goods vehicles, be encouraged.

2. Methodology adopted

Problems concerning rural roads require to be
tackled in a comprehensive and a co-ordinated manner
because of the large spectrum of variation in the type
of terrain, patterns of habitation in the rural areas,
climatic conditions, traffic type and intensity (combina-
tion of iron-tyred, animal-driven carts and commercial,
pneumatic-tyred, heavy vehicles), construction and
maintenance procedures followed and the tools and
equipments used, etc. Keeping in mind these wide
variations, it was considered appropriate to undertake
studies in identified zones of the countries concerned,
covering broadly the full spectrum of influencing vari-
ables.

PROBLEMS 

OF RURAL ROAD CONSmUCl'ION
AND MAINTENANCE*

1. Introduction and background

Most of the developing countries in the ESCAP
region are engaged in the implementation of pro-
grammes of integrated rural development (IRD). In
most cases, however, due importance is not being at-
tached to the simultaneous or prior development of
a rural transport infrastructure to provide accessibility,
which should be considered as one of the most impor-
tant components contributing to the success of IRD
programmes. The countries selected to be covered by the study

had nearly similar socio-economic backgrounds but
varied widely with regard to the use of technology and
basic construction materials. For example, certain
countries favoured more machine-intensive construc-
tion as compared with labour-intensive methods and
certain countries were fortunate to have an abundance
of stone as against bricks and ordinary earth in other
countries.

Furthermore, even when investments are being
made on rural road infrastructure development to pro-
vide accessibility, the projects are mostly ill-conceived
and executed without proper design and technical su-
pervision. This, combined with lack of proper main-
tenance results in a drastic shortening of the useful
life of these road infrastructures.

Keeping in mind this situation, the ESCAP secre-
tariat undertook a study on rural roads covering six
developing countries of the ESCAP region, Bangla-
desh, Indonesia, Nepal, Philippines, Sri Lanka and
Thailand. The study was aimed at identifying prob-
lems with regard to the planning, design, construction
and maintenance of rural roads with the aim of sug-
gesting remedial measures, including possibilities of
utilizing results of recent research and studies and the
introduction of appropriate technologies based on the
use of indigenous materials, equipment and expertise.

Very useful and relevant data were collected from
various ministries, departments and agencies relating
to the several rural road projects in all their varied
aspects, including: (a) organizational set-up; (b) plan-
ning; (c) funding; (d) social economic aspects; (e) de-sign; 

(f) material survey, soil investigation and design;
(g) techniques of construction; (h) equipment used; (i)
construction and maintenance costs; (j) maintenance
techniques; and (k) personnel management and train-
ing.

A series of site inspections of rural ro~d projects
was carried out combined with a diligent scrutiny of
available documents and the eliciting of answers to
series of searching questions from the concerned
officers, administrators and engineers who were in one
way or another directly or indirectly involved in one
or more of the different facets of work, viz., planning,
design, construction and / or maintenance of rural roads.

The study's major highlights include: the recogni-
tion of the mutually sustaining and symbiotic relation-
ship between the transport sector and the other sectors
of rural economy, in the context of IRD; the need for
adopting ranking methods to determine the relative
priority of rural road and bridge projects; the need for
a design methodology suited to the lower levels of ser-
viceability expected of rural roads; economies achiev-
able by the compaction of the esubgrade and the
provision of good drainage and maintenance; sugges-

Based on the analysis of the data, so collected, it
has been possible to develop proposals incorporating
appropriate technologies in respect of the planning,
design, construction and maintenance of rural roads,.Note by the secretariat.
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ensuring a minimum acceptable serviceability level for
rural roads while at the same time providing substan-
tial employment opportunities in rural areas. In ad-
dition to developing employment potential, the intro-
duction of appropriate technology in road construction
equipment and tools and their improvement would go
a long way to mitigating human drudgery.

ing in the distribution of scarce and limited resources
on too many projects.

(b) Problems relating to design and specifications

With the exception of Thailand and to some ex-
tent the Philippines, there are as yet no set design
standards or written construction specifications es-
pecially meant for rural roads in most countries.

3. Problem areas identified
Broadly speaking, little or no compaction of fill

and/or subgrade is generally attempted thereby lead-
ing to wasteful expenditure on rural roads. It is con-
ceptually well known that considerable economies
could be achieved by compaction of the subgrade, so
as to substitute a part of the design thickness of the
pavement with compacted soil, but officials concerned
in the countries visited were not found to acknowledge
this strictly in practice. The explanation given was
that none would follow it strictly during construction,
as there were associated problems which include "lack
of power rollers", "lack of funds" and "pressure or
urgency".

Quite a number of problems associated with plan-
ning, design, construction and maintenance of rural
roads, have been identified. Problems include: a lack
of proper planning methodology and procedure for
prioritization or ranking; lack of more meaningful
design procedures to cater to the special needs of the
iron-tyred bullock-cart wheels which are very com-
mon in rural areas and the absence of any set design
standards or written construction specifications; a lack
of quality control particularly with respect to earth-
work in road building; poor or inadequate drainage
and side slopes; absence of appropriate technology; a
lack of adequate emphasis on proper maintenance
partly created by shortage of funds; erosion of cut
slopes on hillside roads; absence of adequately trained
manpower; and, above all, the lack of a suitable or-
ganisational set-up at the local level effective enough
to take care of construction and maintenance of rural
roads.

Alternative specifications including low-cost la-
bour-intensive techniques of soil stabilization do not
find extensive application in routine practice even in
situations where their adoption would be economically
justified.

There are needs and possible scope to economize
on pavement construction by evolving a more mean-
ingful method than the conventionally-used CBR
method to cater to the special needs of the iron-tyred
bullock cart wheels which ply on rural roads in addi-
tion to the pneumatic-tyred wheels.

Not all these problems were necessarily found in
each of the countries covered by the study. This was
partly because of the marked preference of certain
countries towards the adoption of equipment-intensive
technologies, differences in socio-economic background,
terrain and, above all, the difference in the countries'
attitudes and concerns to improve the situation in
rural areas in the face of the intense demand for
resources in other sectors.

(c) Problems concerning construction and maintenance

Generally speaking there is not even a semblance
of quality control with respect to earthwork in earth
and gravel roads in many of the countries visited in
the region. The problem is further aggravated by the
shortage of trained and experienced technicians. which
adds to the problem of neglect of compaction of fill
and subgrade.

(a) Problems of planning and prioritization

The planning and development of rural roads, in
many of the countries visited, is being undertaken in
a rather ad hoc manner and is higWy subjective. The
identification of the need and prioritization are some-
times done by the local Mambers of Parliament based
on their personal judgement. The need for develop-
ing a methodology for rural transport planning and
for some simple procedure for prioritization or rank-
ing on scientific lines is keenly felt. In the absence
of such a methodology, rural roads and transport
linkages are being built here and there without any
ultimate goals or objectives to achieve a well-knit net-
work capable of serving the needs of rural areas. In
addition, new projects are being taken up, at random,
mostly to meet immediate political objectives result-

In many of the countries, experts are not avail-
able to test the soil prior to deciding upon the com-
position and thickness of the pavement or to check
on the density attained during placement of earthwork
for rural road construction.

Drainage provision for rural roads was found to
be inadequate. Cross-drainage works for rural roads
were also lacking on many village roads.

Many hillside roads in some of the countries suffer
from erosion of the cut slopes and become blocked by
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landslides of the surface as well as the deep-seated
type.

(a) Suggestions concerning planning and prioritization

The planning and development of a rural road
network should be conceived within the integ.rated
planning of rural development as a whole, thereby
making planned developments in other sectors consti-
tuent parts of the investment package. In other words,
major rural development programmes should be con-
ceived as a package to deal adequately with all con-
straints at the same time in an integrated and co-
ordinated manner.

There have been no improvements in the imple-
ments and tools being used by labourers on road
works. The techniques used are not sufficiently
labour-intensive in some of the countries. In fact.
there is no well thought-out planning to increase the
employment potential.

Data on maintenance practices were difficult to
obtain with respect to the short-term and long-term
maintenance measures undertaken during the service
life of the various roads and the related costs for
systematic maintenance records were seldom avail-
able. Generally speaking, maintenance was observed
to be "poor" or "very poor" in most cases. This is
especially true with regard to the maintenance of road-
side drainage ditches.

There should be spatial integration between dif-
ferent sectors of the rural economy, with transport
providing the linkages. The concept of area planning
should form the basis of formulating local-level plans
for IRD. Such area planning should encompass all
aspects of rural life including productive and protec-
tive sectors such as crops, fisheries, animal husbandary,
health, education, sanitation, transport and irrigation
facilities, minerals, population control and harnessing
of rural production potential.

Shortage of funds for maintenance has been found
to be one of the most common problems. While at-
tempts are underway in each country to increase the
over-all resource position, only a few countries haveintroduced 

formulae practices which result in a fair
distribution of resources ensuring a regular and rea-sonable 

flow of funds for maintenance. The Philip-pines, 
for example, has introduced a system which has

largely solved their problems of allocation of main-tenance 
funds.

In the context of area planning for rural develop-
ment, it would be necessary to identify certain growth
centres (depending on relative potential) and concen-
trate locations of agricultural support services and
other new facilities/activities in a hierarchical order,
maintaining linkages and interrelationships through
transport development in a phased manner taking ac-
count of priority and resource position.

While deciding the layouts of rural roads and
feeder roads for providing linkages, it is also necessary
to ensure that some hierarchical pattern emerges in
line with the actual movement pattern in the areas
concerned so that ultimately an efficient network
develops.

4. Suggested remedial measures

The remedial measures suggested are based on
an analysis of the data collected, tempered by the
collective experience of the ESCAP experts interacting
with counterpart officials from the participating coun-
tries. Before suggesting any measure, due care has
been taken to set its acceptability, particularly in the
light of the socio-economic background, level of tech-
nological development, attitude of the people towardschanges, 

political atmosphere etc. Nevertheless, theneed 
for occasional minor modification or adaptationto 

the changing patterns of economy and planning insome 
of the countries cannot altogether be ruled out.

As a long-term objective. a 20-year rural road
development plan should be evolved by the member
countries on the lines outlined above. This plan
should preferably be drawn up and implemented phase-
wise in terms of five-year plan periods. depending upon
availability of resources.

A goodly number of measures have been suggest-
ed to improve the situation with regard to planning,
design, construction and maintenance of rural roads
in general. In addition, specific recommendations have
been made to resolve problems, if any, peculiar to anycountry. 

The details of such recommendations have
not been included in this paper, but these can be madeavailable 

on request.

The formulation of a rural road development
plan at the local level should be the responsibility of
local people. This would, however, call for decentrali-
zation of a certain amount of authority to local-level
officials, clearly defining the role of government agen-
cies and local-level officials via-a.-vis local leaders and
people. Local-level officials should function as a team
to work hand-in-hand with local leaders, laying down
a clear chain of responsibilities in administrative and
technical matters. They should be content with the
role of adviser, supplying inputs and information,
providing professional assistance and logistic supports

Enumerated below are some of the major reme-
dial measures suggested that are generally applicableto 

the countries covered by the study.
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drainage, thereby cutting down on maintenance prob-
lems and maintenance costs.

and, sometimes, motivating innovations. A local-level
road development plan, when developed, should be
properly co-ordinated and integrated with the local-
level transportation plan (if any) and road develop-
ment plans at district and provincial levels.

In view of the fact that there are generally no clear
instructions or any written specifications that the fill
and the subgrade require to be compacted to any par-
ticular standard.. the stereotyped specifications for the
compaction of subgrade rural road that are currently
followed is evidently based on some unstated design
assumption regarding a certain minimum value of
soaked or unsoaked CBR value for the subgrade. Yet
how can this be realized if a minimum density or the
percentage compaction for the subgrade is not stipu-
lated? It is, therefore,. very important that. specifica-
tions are specified regarding compaction standards to
be adhered to. Once it is there, quality control work
becomes easier and meaningful, and responsibility can
be fixed for non-compliance with specification and the
pressure of urgency for completing the road construc-
tion can be better resisted.

In developing countries, rural transport develop-ment, 
of necessity, will have to be resource-oriented

rather than merely need-oriented. Carrying out adetailed 
economic analysis to set priorities may be

difficult in the absence of adequate professional exper-
tise and reliable data. Part of the justification for
rural roads should possibly come from intangible bene-
fits, such as social and political aspects, maintenanceof 

law and order, defence requirements etc. Adoptionof 
some simple ranking techniques (attaching scores OJweightages 

to various factors) may be a suitable al-
ternative to eleminate or reduce the possible subjectivebias 

to the minimum.

Stage-construction in road building being an ac-
ceptable proposition. the phasing out of rural road
construction in stages should not pose any problem as
long as the improvements are related to the cross-
sectional elements. However. the alignment of the
road. which is very difficult to improve at a later date,
should be decided upon at the very outset.

It should be realized that any deficiency in fill
compaction is not easily correctible at a future date.
The.. time-honoured notion that fills left uncompacted
get "seasoned" over two or three years is far from true
since rains can bring about a collapse of the meta-
stable structure in loose sands/silts. This too cannot
by any means, result in any significant degree of com-
paction. It should therefore, be ensured that the fills
are always compacted to the required standard.

(b) Suggestions concerning design and specifications

There is need to develop appropriate design
methodology for rural roads. The traditional practice
of using the CBR design method does not appear to
be quite appropriate with respect to the design of rural
roads, especially if the design has to cater to the com-
bined needs of mixed traffic, viz, bullock-cart plus
other commercial heavy vehicles or to the lower level
of serviceability that is expected of a rural road.

The most appropriate specification for a rural road
will invariably be the one which maximizes the utiliza-
tion of the locally available soil and road aggregates
with the required engineering properties. If. they hap-
pen to fall short of the minimum requirements pres-
cribed, they may be used after suitable processing by
blending or by admixtures.

Recognizing the fact that a lower level of service-
ability is acceptable for a rural road and also that
solid-wheeled carts will continue to ply on rural roads
for several years to come, the Central Road Research
Institute, India, has developed the concept of "Traffic
Index (TI)" to be used for purposes of pavement de-
sign. This TI takes into account the relative damag-
ing effects of the different categories of vehicles, i.e.,
solid wheeled carts (SWC), commercial vehicles and
other vehicles. This modified concept could be con-
sidered for use if the rural road is to cater for mixed
traffic having a relatively high proportion of SWC.

Stabilization of local soils may be brought about
eitller mechanically by blending them with other local
materials or by adding small quantities of admixtures
lime and cement.

It is genera,lly considered a good practice to pro-
tect the various types of stabilized layers with at least
a layer of .minimum thickness of 7.5 cm of water
bound macadam. Compared to relatively conven-
tional specifications, stabilization techniques will give a
better quality of construction when properly executed
and also give a higher labour employment-potential.

Since a part of the design thickness of the pave-
ment can be substituted with compacted soil. develop-
ing countries should take special care to apply this
strictly in practice. A well compacted subgradejfill
would also prolong the service life of the rural road
without letting it be washed away easily owing to poor

Wherever the local soils and the subgrade is a
heavy clay, it is not desirable to place the stone soling
or brick soling or grannular sub-bases or bases direct-
ly over the clay subgrade but instead a blanket course
comprising sand, gravel or any granular soil or lime-
stabilized soil should be provided between the sub-
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grade and the sub-base, to act as an intrusion barrier
and sometimes also as a capillary cut-off.

type of roller essentially consists of a hollow steel
drum (1.5 m in length and 0.8 m in diametre) which
can be filled with sand or water through a suitable
opening to increase its weight for purposes of com-
paction.

Field trials have shown that in most soils, both
granular and cohesive types, a two-drum animal-drawn
road roller (made of mild steel having weight 525-1100
kg, 1 m wide, 1.5 m long and of 0.8 m diameter) is
capable of giving a percentage compaction of 90 (of
the standard proctor) which should suffice for a rural
road embankment, the only difference being that it will
require double the number of passes that a power rol-
ler (8-10 tons) would need, to attain the same level of
compaction. By encouraging the use of such rollers,
earthwork can be done satisfactorily without depending
upon power rollers, the use of which can be restricted
to the placement of the component layers of the pave-
ment. In the absence of power rollers, the use of smal-
ler, animal-drawn rollers should be resorted to rather
than leaving the subgrade or the pavement layers un-
compacted.

By and large, granular construction with oversize
aggregate should be preferred to stone soling in view of
the inherent. superiority of granular construction over
the practice of using stone soling.

As bullock cart traffic requires a relatively smal-
ler thickness of road crust compared with the much
higher thickness needed for truck traffic, considerable
economy could be achieved through selection of ap-
propriate specification depending on the type of traffic
anticipated. If a road having only bullock cart traffic
at any given time, is expected to develop or generate
truck traffic in the not-distant. future, the selection of
specifications at the time of initial construction to cater
to the bullock cart traffic should be such that the road
~an subsequently be easily strengthened by means of
stage-construction, by effectively utilizing the earlier
specification into the over-all road structure without
having to incur any economic loss.

In grades and in hilly terrain, the use of a hand-
tamper may prove expedient although labour-intensive.
Studies may be undertaken in the fabrication of such
hand tampers mounted on a wheeled frame-work with
a provision for the tamper being raised through 1.0 m
and let dropped by gravity so that the drudgery involv-
ed may be largely eliminated.

Simple machinery indigenously available, such as
agricultural tractors, disc/offset barrows and trailers,
should be used wherever soil stabilization work is in-
volved. The agricultural tractor is a versatile piece of
equipment which can be usefully employed to provide
tractive power for several operations involved in road
construction.

(d) Suggestions regarding maintenance practices

Profiles of gravel roads should be periodically cor-
rected by respreading the material thrown to the edges,
using only hand tools like pick-axes, shovels, rakes and
drag to prevent the formation of corrugations. Any
earth carried away by abrasion or erosion by wind and
water should be regularly replaced by suitable materials
so as to maintain the profiles on the carriageway and
the shoulders. Wherever possible the verge adjacent to
the road should be grassed and maintained properly.
These measures should be continually carried out by
organized gangmen.

(c) SuggestiOM relating to construction techniques

The adoption of appropriate technology could
help to alleviate the dependence on foreign exchange
and this would also result in creating substantial num-
bers of new jobs in turn providing the rural and urban
poor with the means of meeting their basic needs.
Generally speaking developing countries, which have
problems of unemployment and underemployment and
a shortage of capital and foreign exchange, should go
in for labour-intensive technology whereas others which
can afford it should adopt equipment-intensive tech-
nology.

Any definite preference of labour-intensive techno-
logy over equipment-intensive technology must be
viewed within the institutional framework to which it
applies. Thus a design that is based on equipment-
intensive technology is unlikely to allow a labour-inten-
sive technology to show off its optimum usefulness.

To clarify some of the misconceptions, it may be
mentioned here that surplus manpower can be fruit-
fully utilized for a variety of road construction opera-
tions such as digging up soil from borrow pits, break-
inng up stones into aggregate of the required sizes,
haulage of material, spreading material over the road
surface and sprinkling of water during compaction.
Manpower can also be appropriated for routine main-
tenance measures such as filling of rain cut and pot
holes and gravelling of road shoulders, to quote a few.

In cases where there are acute shortages of power
road-rollers, or accessibility is poor, the task of com-
pacting the subgrade or formation could be success-
fully carried out with animal drawn road rollers. This

For roads on hillsides and rolling terrain as well as
in the flat terrain, surface drainage is an essential pro-
vision for avoiding erosion and water-logging which are
apt to cause damage to the pavement through seepage
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There is a distinct need for attempting to rationalize
the thickness and the composition of a rural road
pavement. There is also need to prepare specific writ-
ten construction specifications. It is therefore recom-
mended that a small design and testing cell be created
in Highway/Public Works or Rural Department of the
respective countries to take care of all such aspects.

thereby drastically reducing the service life of the faci-
lity. Once the longitudinal and transverse profile of
the roads are ensured, side drainage channels prove to
be the cheapest and the most effective.

All potholes should be filled in with suitable ma-
terial and thoroughly compacted with a hand rammer.
Deterioration in the surface of the road and the shoul-
ders in the form of ravelling, cracking, edge failures etc.,
should be regularly attended to by the gangmen. On
bituminized surfaces, the routine maintenance of sealing
and hand patching using a bituminous cutback or emul-
sion which does not require to be heated is considered
suitable.

In order to ensure effective quality control, train-
ing programmes should be organized for different levels
of staff both at the edistrict and the village levels with
suitable syllabi formulated for the purpose. The pro-
posed ESCAP study on institutional development and
training requiremeents for local level officials/super-
visors would perhaps pa.ve the way for suitable steps
to be taken towards this end.

With regard to landslide problems, it is recom-
mended that surficial landslide problems be tackled by
control of erosion through vegetative turfing using the
asphalt mulch technique.

5. Concluding remarks

This paper has attempted to highlight some of the
major problems faced by developing countries in this
region, with respect to planning, design, construction
and maintenance of rural roads, and has tried to sug-
gest promising, effective and practical solutions based
on appropriate technology, with the ESCAP secretariat
acting as a vehicle of technology transfer. The task
of undertaking such a study was indeed gigantic,
whereas resources available were very limited. In-
depth study on specific issues could not, therefore, be
undertaken within the limited time and resource con-
straints. The ESCAP secretariat has, however, initiat-
ed three more regional studies on closely related sub-
jects aimed at improving the over-all quality of rural
road construction and maintenance. These studies are:
(a) preparation of a manual on rural road construction
and maintenance; (b) studies towards institutional
development and training requirements for local-level
supervisors for effective implementation of rural road/
bridge projects; and (c) studies towards improvements
of tools and equipments for rural road construction
and maintenance. Completion of these studies bymid-
1981 is expected to go a long way to improving the
quality of rural transport system, it recommendations
contained therein are properly implemented.

Maintenance of roadside drainage ditches and
drainage structures is of paramount importance.
Damage due to erosion and collapse of drain walls
should be suitably corrected. Removal of obstructions
in the drainage ditches alongside the road as well as in
the culverts should be periodically carried out to pre-
vent clogging especially before and after the rains. A
clogged drain is apt to prove more damaging to a ruraJ
road than providing no drain at all, in as much as
a defective drain would increase the chances of water-
logging and water gaining access to underneath the
road pavement.

More funds should be allocated for the mainten-
ance of rural roads and roadside drains and labour
gangs should be organized for the purpose. Funds
should not be allocated for construction of new road
lengths without making sure that adequate funds are
available for the maintenance of rural roads already
built. The system of making grants for the mainten-
ance of barangay roads in the Philippines is commend-
able and worthy of emulation by other countries.

One of the maintenance techniques, as a safeguard
against damage caused by wind and water erosion on
earthen road embankments, is that side erosion should
be immediately repaired rather than postponing it till
the problem develops into serious proportions.

(e) Suggestions concerning organizations, quality
control and training

Instead of allowing too many agencies or depart-
ments to get involved in rural road planning, design,
construction and maintenance, it is considered advan-
tageous to have single division/department/bureau for
this purpose, with appropriate scope for career develop-
ment for professionals and engineers working in that
organization. The organizational set-up such as that of
the Bureau of Barangay (Rural) Roads under the Minis-
try of Public Highways in the Philippines has been
found to be quite effective. An organization similar to
this could be considered for adoption by other develop-
ing countries.

It is perhaps very apparent that the suggested
remedial measures have tended to advocate more and
more use of labour-intensive techniques, without sacri-
ficing any technical standards. As such, some of the
suggestions may not be quite relevant for those coun-
tries which are adopting equipment-intensive techno-
logy for rural road construction. The suggested mea-
sures have again tended to maximize the use of locally
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available soils, road aggregates and other materials and
thereby minimize the use of imported materials and
machinery. Some of the measures suggested might
appear quite elementary and routine, but to be honest,
these are some of the areas where real weakness lies and
as such the remedial measures'suggested should be
brought under regular practice.

Studies alone will not, however, improve the situa-
tion of rural roads unless the countries themselves are
specifically interested to take advantage of the findings
of studies completed so far and to try to implement
the suggestions contained therein with earnestness.
Some of the suggested remedial measures may call for
certain policy decisions before acceptance but others
can be readily adopted by the departments concerned
without much difficulty. There are yet other sugges-
tions which could be adopted by the field officers
themselves who are responsible for rural road con-
struction and maintenance, without having to go
through any such official formality.

There are four distinct elements in the process of
converting human physical energy into infrastructure.
These are:

(a) The generation and maintenance of the energy
output itself;

(b) The acquisition and application of skill;

(c) The identification and provision of optimum
tools and equipment to provide the most efficient means
of converting the energy and the skill into physical
infrastructure;

(d) The organization and methods used in the
construction process to co-ordinate the three elements
(a), (b) and (c).
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than that between employer and employee when labour
is paid. In the case of voluntary labour it is absolute-
ly essential that the supervisory personnel adopt an
attitude of offering their services to the village to assist
them in achieving their objective rather than an at-
titude of ordering the villagers about. In the case of
structures the fact that RDD provides cement and
reinforcement gives some influence on villages but in
the case of roads the provision of such materials is
often minimal and control over the construction must
be achieved by the co-operative attitude and leadership
qualities of the supervisory personnel. In this con-
nexion the element of competition between individuals
or groups of individuals is also important. Physical
prowess is a matter of pride and this fact, properly
manipulated, can provide significant incentives.

inputs required. Earthwork on roads is often carried
on at several locations at the same time. These loca-
tions are selected on the basis of convenient distances
from individual villages. Having identified the sec-
tions of roads and the quantity of labour to be pro.
vided by the village or villages assigned to that section
the technician meets the malik (headman) of the vil-
lage and discusses the construction of the section in
detail. The work is set out and the shape of the
excavation is shown to the villagers. Work then pro-
ceeds supervised by the construction supervisors who
indicate lines and levels and advise on management at
the site to achieve the optimum productivity. This
covers such points as the best division of labour be-
tween excavators, carriers, places to fill or throwers to
spoil. As has been stated previously the productivity
of purely voluntary labour is a direct function of their
own motivation and site management is largely con-
fined to showing the labourers how they can achieve
greater productivity with the same effort.

The case where voluntary labour is supported by
WFP food lies between the purely voluntary case and
the paid labour case. However the Afghan farmer is
a fiercely independent individualist and the methods
of man management adopted must tend towards the
voluntary labour case rather than the employed la-
bour case.

In the case of labour supported by WFP food
rations, reward (in terms of food rations) can be co-
related with productivity. Production norms have been
established for excavation tasks. These norms have
been based on six soil categories linked to the process
of excavation. They are:

There are certain construction or quasi-construc-
tion skills which are inherent in Afghan village life.
These vary somewhat in different areas of the country
depending on the locally available construction mate-
rials. One skill which is widespread is the manage-
ment of flowing water. Irrigation is as the lifeblood
of the Afghan farmer and he is highly skilled in
drainage works. the construction of coffer and diver-
sion dams etc. In areas where stone is available ma-
sonry skills both in dry stone walling and mud mortar
walling are indigenous. Paid labour which works on
construction proiects on a continuous basis. although
nominally unskilled. has in fact significant skills both
in excavation work and in support of skilled artisans.
Such labour also has an awareness of the construction
site environment with its attendant hazards. The ac-
quisition of these skills is usually by a process of
absorption by working with experienced construction
labour. In the case of construction labour which is
voluntarily supplied by a village for an individual pro-
ject the construction operation is a new experience and
there is no core of experienced labour to emulate. This
voluntary labour has to be trained in organization.
methods. safety precautions etc. completely from
scratch by the supervisory personnel. This process has
to be repeated for every job because in every new
project the labour. being indigenous to the village con-
cerned. starts with no construction experience.

(a) Loose sand or loose soil excavated with a
shovel without spading (the use of the foot to effect
penetration);

(b) Firm sand or soil excavated by spading;

(c) Oay or heavy cohesive soil excavated by
spading;

(d) Compact soil or gravel requiring the use of
a pick;

(e) Soft rock requiring the use of a crowbar:
no blasting required;

(f) Hard rock requiring blasting: the norm in-
cludes time for hand drilling, loading and firing the
shot holes.

The labour time allowed for the various opera-
tions involved in excavation is set out in table 1.

These norms are translated into metres run of
completed road for the various configurations in the
section being constructed. These configurations nor-
mally fall into four general categories:

Before the construction team arrives on the site
a construction plan has been prepared at RDD HQ
which shows in bar chart form the start date and time
allocated to each operation and also the resources

(a) Flat ground, no embankments., side drains
excavated and filled to forIn camber; 5.50 m wide be-
tween drains;
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Table 1
, , Labour required per cubic metre in man-hours

for earthwork operations

Soil type
Nature of ",ark

(a) (b) (..) (d) (e) (f)

Excavation thrown or filled into barrows or
baskets. ..1.0 1.6 2.0 3.0 6.0 10.0

Excavation filled into trucks 1.6 2.2 2.8 3.6 6.6 10.8
Trench excavation not more than 1.5 m deep. 2.0 3.6 4.0 5.0 10.0 14.0
Throwing out, in trench only for each 1.5 m

height after the first. .2.0 2.0 2.6 2.6 2.6 2.6
Wheeling in barrows per 20 m run .1.0 1.1 1.2 1.1 1.4 1.4
Carrying by basket per 20 m ru!l .1.8 1.9 2.1 1.9 2.5 2.5
Spreading and ramming in 15 cm layers. .1.0 1.0 1.2 1.0 1.0 1.0

.Clay and hard rock cannot be rammed by hand labour. In the case of clay the man hours is for breaking up
clods and spreading and for hard rock is for spreading the broken stone in layers.

(b) Embankment 1 m high, 5.0 m wide; Step 4. From the soil type norm and the volume per metre run a
length is calculated which represents about one week's work

(C) Side hill cut on side slopes up to 30°; for the gang. In the case of a 10-man gang this would be
480 man-hours work.

(d) Side hill cut on side slopes over 30°. Step 5. This length is set out, demarcated, numbered and allocated
to the gang.

The quantity of excavation, carry, filling etc. in each
metre run is calculated for the average section and the For example:
number of man-hours work involved. This is translat-
ed into rations of food on the basis of eight hours Step I. Soil type (d) (table 1)

work. The number of rations allowed per metre run St~p 2. Side slope 30.
for each length of each configuration in the section is Step 3. Formation width 6.0 m
then agreed with the labour force. The section is then Cut slope 1.5:1
divided into "lengths" with an approximately equal Cross sectional area = 13.5 m2
number of rations payable for each length. Each Volume per metre run = 13.5 m8
length is marked and allocated to a group of labourers Step 4. Soil type norm type (d) 3 man-hours/m8
(a gang). Payment of rations is made on production Man-hours/metre run = 13.5 X 3 = 40.5
achieved. In cases where the food ration is supple- Metres run per 480 man-hours = 11.85 metres run.
mented by a cash payment the cash payment is made
on an individual man-day basis rather than on a pro- At a wage rate of Afs 60 per man day this would give
ductivity basis. This is done to comply with govern- an excavation cost excluding supervision and tools of
ment accounting practice. Afs 22.50 ($0.56) per cubic metre. Similar costs are

..achieved in practice. It will be noted that these costs
In the case of paId labour, wages are ~ald on a could not be achieved by angledozers.

daily basis, the present wage being Afghams 60 per
day ($1.50). In the case of excavation work, which On work other than excavation payment is made
absorbs the greater part of the unskilled labour input, on a man-day basis for both skilled and unskilled
the labourers are divided into groups usually of about labour. Works falling into this category would include
10 men. Each group is allocated a length. This the following:
length depends on the type of soil to be excavated and .
the configuration of the work (flat ground, embank- (a) Random rubble masonry -dry and m mud
ment, side hill cut). In Afghanistan by far the great- or cement mortor;
est amount of excavation for road formation is in (b) Erection of formwork and falsework;
side hill cut and the method of setting out and alloca- ..,
tion of lengths will be described for this type of work. (c) Cuttmg, bendmg and fixmg re-bar;

The following steps are taken: (d) Mixing and placing concrete;

Step 1. The soil type is agreed with the labour. (e) Collecting and loading masonry stone and
Step 2. The side slqpe of the ground is measured with an Abney level. gravel aggregates;
Step 3. The cross sectional area of the cut and volume per metre run (f) G I I bo r. are calculated. enera a u mg.
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The pattern of site management and composition
of the supervisory staff varies with the over-all size of
the work and its technical complexity. In the case of
roads, individual projects can vary from very basic
access tracks to villages with virtually no structures to
secondary roads with culverts and bridges. The lower-
grade roads are always constructed by voluntary or
WFP-supported labour or a mixture of both. In these
cases virtually the whole input is unskilled labour with
some very basic technical assistance. The secondary
roads would be constructed by a major construction
team and in most cases labour would be paid wages.
Costs vary from about Afs 20,000 ($500) per km for
roads constructed by voluntary labour to about Afs
500,000 ($12,500) per km for roads constructed by ma-
jor construction teams in mountainous country. These
are site costs and include site supervision. They do
not include survey, design and HQ supervisory costs.

(h) Mechanics, drivers and equipment operators.
Specific responsibilities, a length of road or a major
structure, are allocated to civil technicians. Each civil
technician has a number of construction supervisors
allocated to him who are directly responsible for the
supervision of the labour, quality control and mea-
surement. In the case of earthwork each would look
after about 5-10 gangs. He might also be required
to supervise other simple works on his section such
as dry stone retaining walls, culverts, catch pits and
drainage outfalls. In the case of major structures,
such as bridges, a construction supervisor would be
stationed full time at the construction site.

6. Methods, tools and equipment

Earthwork on both low- and medium-grade roads,
is carried out entirely by hand. The tools used are:

In the case of low-grade access tracks the line is
not surveyed in detail. It is "walked" with the local
people and located so that the minimum of cultivable
land is used. In most cases the line will follow an
existing foot or horse trail, modified on steep grades
to achieve a negotiable gradient. Such a road pro-
ject would be supervised by a technician, assisted by
one or more construction supervisors if WFP food is
involved. In the case of voluntary labour the role of
the technician is to indicate the line and provide tech-
nical know-how and leadership. In the case where
WFP food is paid, additional construction supervisors
are assigned in order to measure the work and cal.
culate the food rations payable from the work norms.

(a) Long-handled, round-mounted shovels, often
with a wooden "cross bar" just above the blade to faci-
litate spading with the foot;

(b) Picks with sharp and chisel points;

(c) Crowbars with moil points for soft rock and
boulder excavation and with chisel points for rock drill-
ing (some mechanical self-propelled drills have now
been obtained but hand-drilling is still used);

(d) Two-man carrying litters.

These tools are the traditional tools of the farming
community of Afghanistan.

In the case of a secondary road being constructed
by a major road construction team the site staff would
be:

The bulk of excavation in road works is in side-
hill cut or in the excavation of parallel drains on level
ground using the material excavated from the drains to
form a central camber. Movement of material from
the excavation to spoil rarely exceeds 10 metres and
on average is of the order of 5 to 6 metres. In the
case of side-hill cut excavated material is moved la-
terally to waste down the hill side. This is achieved
by double handling the material -the excavator
throwing it to waste by shovel. The number of exca-
vators served by one double handler depends on the
soil category involved and the length of throw. In the
case of soil category (a) (see table 1) which forms a
large proportion of the excavated material one double
handler can serve two or three excavators. If the
distance to be moved is more than 6 metres (two
throws. triple handled) then carrying litters may be
employed. A start has been made on the introduction
of wheel barrows as these have about half the labour
input of a two-man littre. Their use has had mixed
success but where sufficient barrows can be obtained
of suitable quality the indications are that they will be
accepted. The use of baskets. head pans etc. is not
accepted by the Afghan farmer who is not accustom-

(a) Engineer-in-charge;

(b) Civil technicians; three or fcur depending on
the number of major structures being built at one
time;

(c) Construction supervisors: 10 or more depend-
ing on the number of earthwork locations (work is
often carried on at a number of different locations dic-
tated by the location of the villages supplying the
labour and number of structures involved;

(d) Mechanical technician: responsible for equip-
ment and vehicle maintenance;

(e) Storekeeper: sometimes more than one if
stores are kept at different locations;

(f) Accounts clerk;

(g) Records clerk;
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ed to carrying any load on the head. Where carries
exceed about 30 metres donkeys with twin panniers
are used if they are available and can be spared from
other transport demands. In cases where there are
other competitive transport demands at the time of
construction (e.g. taking the surplus crops to the
bazaar) donkey transport has to be hired, but at other
times it is often provided free by the village. In cases
where long carries (in excess of 1 km) are involved the
RD provides dump trucks. These cases are usually
confined to hauling construction materials, such as ma-
sonry stone and concrete aggregates, rather than ex-
cavated material to fill or spoil.

particularly the case where voluntary labour is involv-
ed. The farmer will do it his way or not at all. It
requires great persistence and the clear demonstration
that a method is easier if there is to be any chance
of getting it adopted. Construction supervisors and
fields engineers and technicians continuously try to
improve techniques but the process is slow and will
take a long time. A second problem peculiar to
roads when the labour force continuously changes
from village to village as the road progresses is that
by the time one village has been convinced that a new
technique is worthwhile a new batch of villagers from
another village has taken over the construction pro-
cess.

Rock drilling by hand is done with crowbars which
are "jumped" in the hole (not driven by hammer). A
group of three man are usually employed. Two men
"jump" the bar and the third washes and clears drill-
ings from the hole, a length of hooked wire being used
for this purpose. The bars are usually 1.5 metres long
and 40-50 mm in diameter. Productivity achieved de-
pends on the rock type but rarely exceeds 1 metre per
shift. It is therefore a slow and laborious process
which often holds up other work. RDD has now pro-
cured a number of self contained mechanical drills
(Atlas Copco Cobra) and these are gradually replacing
the hand drilling process. The use of air-compressors
and jack hammers is confined to major rock excava-
tion sizes where truck access is possible.

Construction transport is an extremely scarce
resource in Afghanistan and when haul distances are
short, which is the normal case, loading time becomes
a critical factor in its optimum use. Much of this
transport is used for the transport of three commodi-
ties, masonry stone, sand and river gravel for con-
crete aggregate and surfacing. In the case of masonry
stone the stones are collected individually from the hill
side by hand and stacked in dumps. This is a con-
tinuous process and is carried on whether the truck
is there or not. Loading the truck however can take
30 minutes and when the round trip hual time is
often of the order of 10-15 minutes, loading represents
67-75 per cent of the truck time. This is uneconomic
in truck use. Similar considerations apply to the
winning of gravel aggregates from river and dry wash
beds. On small jobs where the transport is used for
a multiplicity of purposes (labour transport, cement
transport etc.) and where volumes are low the use of
hand loading can be tolerated as the truck is essen-
tial to the job even if it is not used full time. How-
ever on larger works, particularly where gravel sur-
facing is involved and trucks are being used full time
for travel transport, hand loading is not tolerable. In
such cases front and loaders are now being used and
each major construction team has one machine. It
has been suggested that the introduction of such
machines has a disincentive effect on earth-work labour
but this has not been found to be the case in Afghanis-
tan. These machines are only used on major jobs
where labour is paid and villagers see the machine as
a threat to their opportunity to work for cash wages.
In such cases the presence of the machines can in fact
be an incentive to labour to keep their productivity
at a level which will compete with the machine.

7. Maintenance

The greatest problems are encountered when ex-
cavating in pits or trenches for foundations, particular-
ly to bridge piers and abutments where de-watering
is necessary. The normal method is to construct a
coffer dam of mud and stones reinforced with brush-
wood. The excavation is carried out in open pits
without timbering which means that, allowing for to-
lerable side slopes, the area of the excavation is large.
In gravel and boulder beds where percolation rates are
high the volume of water entering the excavation is
very large and when heads of more than about 2
meters are involved the inflow becomes unmanageable.
Centrifugal pumps of 10 cm and 15 cm suction are
used but in practice it has been found that foundation
depths beyond about 2 metres are extremely difficult
to achieve in the dry. This is being tackled in a num-
ber of ways:

(a) To modifying designs by adopting shallow
self-scour protecting structures (gabions and cribs);

(b) To modify designs by adopting open cais-
sons to reduce inflows;

(c) To acquire excavation equipment (back hoes);

(d) To introduce timbering techniques.
At present there is no organized system of main-

tenance of tertiary roads. This is a matter of concern
to RDD particularly in those cases where significant
investments have been made in road structures. Exist-
ing and new low-grade village access roads with few

It is difficult to introduce new tools and techniques
to the extremely conservative Afghan farmer. This is
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Qr no structures usually have very low traffic volumes,
l~ss than 10 vehicles/day. These roads are unsurfaced
and maintenance operations are confined to clearing
blockages from slips.. detritus from fords and washes
and draining water-logged stretches. These operations
are carried out by the village people themselves often
with some payment from the local transport operator.
Such maintenance can only be considered as the bare
minimum but the low traffic volumes and long lengths
of road involved render more elaborate maintenance
uneconomic. However, in the case of new roads now
being constructed by the major road construction
teams, where construction investments of about $12,500
per km are being made, a systematized method of
maintenance must be evolved if the investments are
to be protected. At this stage of road infrastructure
development most of these latter roads are still under
construction and completed lengths are maintained by
the copstruction team itself. This, however, obviously
does not offer a permanent solution and RDD is deli-
berating how an adequate system can be set up.

8. Special considerations involved in the
use of voluntary village labour

The primary objective of RDD is to raise the
standard of living of the rural people of Afghanistan
by providing such supplementary inputs to the efforts
of the people themselves as will help them to greater
efficiency, productivity and social well-being. In the
context of road building, it is not RDD's primary
objective to construct the roads themselves but to use
the road building process as a vehicle for enhancing
the self-reliance of the villages concerned and to in-
crease their capacity to manage their own resources
for the benefit of the community. As has already
been discussed this means that RPD adopts the role
of assistant to the village and not vice versa.

This policy of giving primary importance to vo-
luntary village participation poses a number of prob-
lems which are not generally encountered when plan-
ning comes from the top downwards and construction
is by paid labour. Those problems can be broadly
categorised into:

In the longer term all secondary roads will be
maintained by the Ministry of Public Works. At
present however this Ministry is still building up its
maintenance capacity and, quite rightly, concentrates
what resources it has on those roads which carry the
most traffic. There is therefore a large maintenance
gap which will take many years to close.

(a) Planning including economic considerations;

(b) Design;

(c) Construction including labour management.

The tertiary road construction programme emerges
from the aggregation of village requests to construct
roads and their agreement to provide the labour to
do so. The shape of the programme and the relative
economic priorities of the projects comprising the pro-
gramme are not therefore based on rational over-all
regional requirements. When RDD receives a request
from a village to build a road. a socio-economic sur-
vey is carried out which examines the transport need
and makes a rough comparison between benefits
(both quantifiable and non-quantifiable) and costs.
The voluntary labour and local materials contribution
is not counted in these costs as they are not transfer-
able to other alternative projects. If this survey de-
monstrates viability the project is normally approved.
When considering viability in this context the position
of the road vis-a.-vis the rest of the roal system of the
region is considered and a project would be approved
provided it contrib~te to the totality of the transport
system. However it might not. as an individual road.
make a higher contr~bution than any other alternative.
In this sense therefore it would offend against the
principles of ration.al planning that investments should
be progressively made in those projects giving the
highest return. The attitude adopted by the RDD is
therefore dictated by their basic policy of bottom-up
initiative and not by the strict rationale of economic
planning criteria.

RDD has just set up a small maintenance section
within its technical organization. In the first instance
the role of this section will be to inspect all structures
built by RDD on an annual basis, to report on their
condition and to make recommendations on what
maintenance action is necessary. These maintenance
recommendations will fall ge~erally into two categories,
actions which are within the technical capacity of the
RDD's provincial organization with the help of volun-
tary village labour and actions which requires major
~echnical and/or financial interventions from thc HQ
organization. In the latter case the action required
would be considered as a "new work" and be included
in the construction programme for execution by a
general construction team;

It is proposed that a similar process will be gra-
dually expanded to cover the road formations in addi-
tion to the structures. In the case of gravel surfac-
ing, the traffic volumes are such that new material
will only be required at very infrequent intervals and
maintenance will be confined to reshaping and grading.
As a start RDD has purchased a simple grader and
also proposed to use road drags pulled by dump
trucks.
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Design criteria which are based on good technical
practice and considerations of functional efficiency and
safety are not always self-evident requirements to a
village which is required to make major contributions
to a scheme. For example a road is now under con-
struction to link the Parsa valley to the main road
in the province of Parwan bordering central Afghanis-
tan. This'road is entirely in side-hill cut through
difficult boulder-strewn soil, rock talus slopes and, in
some lengths, soiled rock. Excavation conditions are
difficult and laborious. The design criteria call for a
cut bench width of 6.0 metres, 5.50 metres for the
formation and 0.50 metres for the hillside drain. The
villagers have excavated a bench 3.5 to 4.0 metres in
width and light buses are negotiating the road and
prov~dirig a transpqrt service. The villagers are most
reluctant to provide any further labour to widen this
bench to the design width and it may prove impossible
to achieve the design criteria. The village has achieved
its objective, a transport connexion which is operating.
As far as they are concerned this is enough. On this
same road there is a difficult climbing section involv-
ing a double hair pin bend. Dry stone walling has
been built to provide the bare minimum geometry
which will enable a light truck to negotiate the bend
by reversing on the hair pin bends. This is a danger-
ous procedure and from a highway engineering pqint
of view the design is unacceptable. A new design has
been prepared which will require new retaining walls
to be constructed. The first reactions of the villagers
tb providing labour to construct these walls is unfavour-
able but it is hoped that they will be ~rsuaded to
cbnst~ct the new design before a major accident oc-
~urs.

and the United Nations Capital Development Fund
among others. The purchase of this equipment in no
way changes the commitment to a labour-intensive
construction policy. All excavation except in deep
foundations and under water will continue to be carri-
ed out by hand. Hand-mixing of concrete is being re-
placed by machine-mixing to improve quality. Con-
crete placing by vibrating pokers is being used to im-
prove concrete quality. Additional pumping equip-
ment is being provided to increase the capacity to
excavate in water-bearing ground. A limited number,
of front~end loaders have been acquired to reduce
truck loading times and increase over-all transport
efficiency. These loaders are also used to win clean
aggregates from river beds. A limited number of back
hoe loaders are being acquired but these will be al-
most entirely used on irrigation projects.

The present policy of initiation. planning and
execution of tertiary road projects from the bottom up
and with the close involvement of the village at all
stages will be continued. As virtually the whole of
village contributions consist of unskilled labour the use
of this resource is obligatory which in turn means that
labour-intensive methods must continue to be used.
This policy is not confined to road construction but
extends to all infrastructure works carried out by the
Rural Dcvelopment Department.

DEVELOPMENT OF FREIGm TRAFFIC
BE1WEEN EUROPE AND DIE ESCAP
COUN'IRffiS: EFFICffiNCY OF RAIL-
CUM-SEA ROUfE IN DIE CONTEXT
OF DIE TRANS ASIAN RAILWAY

NE1WORK PROJECT*Labour management of voluntary labour has to
be based on persuasion and mutual respect between
the RDD team and the village. It cannot be based
on the usual criteria of labour discipline and financial
incentIve. This requires an entirely different style of
management based on leadership and sympathy rather
than "commercial" methods. One thing arising from
this is that the construction processes involved have
to be discussed in much greater detail to convince the
villagers that the method advocated is to their ad-
vantage.

Introduction

In recent years economic growth in many develop-
ing countries of the ESCAP region and significant
future expansion of the volume of trade which is ex-
pected between the ESCAP region on the one hand,
and the Middle East and Europe on the other, has
made these countries more keenly aware of the role
of transport than ever before. Furthermore, it has
become fully recognized that an integrated approach
to global transport problems, based on optimum utili-
zation of the existing modes of transport. through
proper co-ordination of their activities, could provide
a remedial solution to meeting the steadily increasing
requirements of transport infrastructure.

9. Future policy

It is intended to continue to construct tertiary
roads and other village infrastructure works by labour-
intensive methods both on the grounds of economy and
on the grounds of the direct invQlvement of the village
people as a deliberate social and political policy. How-
ever there are some items of construction equipment
which are necessary to improve quality and to pro-
vide a wider scope of projects attainable, Assistance
to procure this equipment is being provided by UNDP

The Trans Asian Railway network (TAR) pro-
ject with its main objective of developing the inter-
regional trade potential and to promote through tran-
sit of goods by linking up regional countries with those

.Contributed by V. Kolesnikov and V. Bodioul.

23



of Europe and the Middle East, would playa signifi-
cant role in the achievement of these objectives. Al-
though remarkable progress has been achieved since
the beginning of the project, it is obvious that con-
siderable eoffrts on a joint basis are still required to
complete entirely this major project. However in the
meantime a practical solution to overcome the prob-
lem of transport between south-east Asian countries
and Europe could be the development of combined
rail-cum-sea transport where the Trans-Asian Railway
Network is anticipated as a railway section in this
transportation pattern. This article deals with a pre-
liminary analysis of some economic and technical as-
pects of the proposal pattern. Ten regional countries
were selected for the analysis, namely Bangladesh,
Burma, India, Indonesia, Malaysia, Pakistan, the
Philippines Singapore, Sri Lanka and Thailand, the
share of the trade of which with European countries
is equal to approximately 90 per cent in terms of value.
The respective European countries referred to are Bel-
gium, Denmark, Finland, France, Federal Republic of
Germany, Italy, Norway and the United Kingdom.

siderably increased. But its share in the total export
today amounts to 5-8 per cent in terms of value, thus
it does not have any considerable impact on the tradi-
tional structure of the raw material and foodstuff
export of the countries in this region.

The countries of the region import from the
developed countries about 80 per cent of their machin-
ery needs, other manufactured industrial products and
raw materials and about 50 per cent of foodstuffs.
Here as in the field of export the biggest trade part-
ne:rs are Japan 31.6 per cent, western Europe (includ-
ing the United Kingdom) 31.6 per cent, and the United
States 26.8 per cent (1).

The leading importers from western European
countries are India ($1375 million), Indonesia ($1278
million), Singapore ($1128 million), Malaysia ($731
million), Thailand ($572 million) and the Philippines
($516 million) (1).

At present the external economic relations of
south and south-east Asian countries are maintained
mainly by sea transport. On the Europe-south-east
Asia route cargo movements are controlled by the Far
Eastern Freight Conference (the FEFC) wherein ship-
ping lines of Japan and western European countries
play the major role.

1. Favomable factors of the TAR project for the
south and south-east Asian countries

South and south-east Asian countries play an im-
portant role in the world economy and the inter-
national division of labour. In the mid-1970s the
developed countries' share in the export of these coun-
tries was over 80 per cent of iron ore and tin, about
60 per cent of roundwood, and 50 per cent of natural
rubber, crude sugar and coconut oil. These countries
also exported a considerable volume of cotton, wool,
jute, leather and other agricultural products.

According to the Asian Development Bank es-
timation the carrying capacity of the south and south-
east Asian countries' fleets in the transportation of the
basic exported items is as follows: oil and oil products
13 per cent, palm oil 9 per cent, coconut oil 6 per cent,
round wood and ores 5 per cent, sugar and wheat 10
per cent, general cargo 35 per cent (7).

The biggest importers from the countries of the
region are Japan -36.1 per cent of the total export
volume to developed countries in terms of value, the
USA -30 per cent, Western Europe (including the
United Kingdom) -28.9 per cent, Austria, New Zea-
land and Canada -5 per cent (1).

The share of national fleets of south and south-
east Asian countries in their own foreign trades is
very small. For example the share of the nationaJ
fleet of Thailand in foreign trades is 5 per cent, of
Malaysia 5.5 per cent, of the Philippines 7.8 per cent.
As a result the countries of this region spent hundreds
of millions dollars for tonnage chartering. According
to the International Monetary Fund the ASEAN coun-
tries alone have an unfavourabJe freight balance of $2
billion (4).

The main exporters are India ($1565 million),
Malaysia ($1139 million), Singapore ($1064 million),
Thailand ($675 million), Indonesia ($635 million) and
the Philippines ($503 million). The total share of
these countries in the export value of the region is over
70 per cent. Foodstuff, fuel and raw materials ac-
count for 80 per cent of the regional countries export
to Western Europe.

TAR is one real way to solve the problem con-
nected with the external transport linkage between
south and south-east Asia and western Europe.

The following figures show the importance of the
project for the region:For the period from the end of the 1960s up to

the middle of the 1970s. the volume of exports of
manufactured and semi-manufactured goods (plywood.
cotton and other kinds of fabrics. office and electro-
technical equipment. sound recorders and reproducers
etc.) from south and south-east Asian countries con-

The annual debt service payments (mainly to
developed countries) amounted in 1977 to $3574 mil-
lion or 8.8 per cent of currency incomes from export
(2).
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The TAR operation will enable the countries with
railway to have their own transport access to the mar-
kets of European countries. Besides they will have a
new source of exchange earnings from transit cargo
movements.

2. Regional trade and traffic flows

On the whole the foreign trade relations between
the ESCAP region countries and western Europe are
estimated at 23.9 million tons in terms of weight: ex-
port 9.7 million tons, import 14.2 million tons (3).

The consolidation of national shippers' councils of
south and south east Asian countries to such an extent
that they would be recognized by liner conferences,
establishing of powerful national fleets and the organi-
zation of regional shipping conferences will take a con-
siderable time. Thus the search for alternative mea-
sures, including the TAR project is of great impor-
tance for the countries in the region.

The structure of the regional countries' exports
and imports in 1976 and the forecasts for their foreign
trade relations with the countries of western Europe
for 1980 and 1985 are given table 2.

As may be seen from the given data, by 1985
there will be no essential changes in the cargo flow
composition i.e. the structure of exports and imports
of the ESCAP region countries, according to the main
bulk of commodities, will be the same as it was in the
Jnid-1970s with general growth of the cargo flow in
terms of weight. The corresponding freight traffic
flows between western European and south-east Asian
countries is given in tables 3-6.

The project has already aroused great interest:
several studies and much research have been com-
pleted on various aspects of the project including tech-
nical, operational and financial problems, appraisal of
traffic potential of the network and its economic viabi-lity.

In the given tables U1e numerator is the volume
of goods which may be transported in containers and
the denominator is the total volume of the carried
goods. The determination of the volume of traffic
flows is made on the basis ofa commodity-wise analysis
to examine the possibilities of transportation in con-
ventional rolling stocks. The cost of commodities, type
and dimentisons were taken into consideration as was
their suitability for containerization. Bulk commodi-
ties, such as petroleum and oil products, about 80 per
cent of cereals, ore, fertilizers and others, the seaborne
transportation of which is more efficient, are excluded
from the calculations.

It should be noted that the countries of this re-
gion pay much attention to the development. of rail-
way transport. Considerable capital investments are
being planned in Bangladesh, India, Thailand and
other countries.

Efforts including the ESCAP region countries in the
development of the railways will undoubtedly improve
the transport situation. As for the main TAR route
its completion can be hardly expected in the near
future. It is known new connecting railroads must
be constructed in Iran, Burma and Thailand to form
a through railway line. At present it is more realistic
to consider putting into operation a section of the
TAR -from Ian to Bangladesh where the only miss-
ing length is that between Kerman and Zahedan in
Iran, a distance of 600 km.

The estimate of the freight flows gravitating to-
wards TAR has demonstrated that the volume of trade
between western Europe (excluding the United King-
dom) and the countries of the western and central
parts of the region will amount to about 4.0 million
tons in both directions. The through capacity of the
TAR projected section between Kerman and Zahedan
in Iran was estimated at 4.0 million tons in the western
direction and 2.1 million tons in the eastern one.

The completion of this line will provide for the
possibility of through traffic over a distance of 7000
km, and will put into operation about a half of the
Whole international trunk line. Once the Kerman.
Zahedan line is completed the South Asian sub-con-
tinent and Europe will be connected by rail through-
out. To assess the importance of this railway line it
is enough to note that it is a part of the railway route
from London to Calcutta with a length of over 11,000
km.

It should be noted that the major part of the
export-import freight flows of the regional countries in
their trade with the countries of western Europe can
be containerized. This creates the possibility of in-
troducing container technology in cargo carriage with
the use of other (except the railway) modes of trans-
port. Tables 3 and 4 show that cargo volumes which
can be carried in containers come to: 1,190,000 tons
from Europe to the countries of the western and
central region parts of the region and 1,620,000 tons
in the opposite direction; 820,000 tons from Europe to
the countries of the eastern parts of the region part
and 1,308,000 tons in the opposite direction.

Taking into account social-economic advantages
which the countries in the western part of the TAR
area would gain the construction of the missing line
in Iran is beyond national interests and gains inter-
national importance.

25



of transportation between the same points of dispatch
and destination. When determining these indexes for
the railway transport one should take into account the
existence of two possible routes of freight transporta-
tion from the ESCAP region to Europe and in the
opposite direction (via Turkey and the USSR).

TAR will be mainly used for freight traffic. In
this regard the question of freight potential of the
future railway becomes of great importances. In the
first years of the TAR operation the volume of traffic
from Europe to the countries of the western part of
region part and in the opposite direction is prelimin-
arily estimated at 4.0 million tons in both directions
and. with the organizing of combined railway and sea
transportation by TAR, the volume will increase no
less than 1.5 times.

In this article the variant of freight movement via
the USSR adopted as a main one for further calcula-
tions has the best indexes: a shorter period of cargo
delivery with a comparatively equal length of routes,
a lesser number of crossed frontieri;, and the absence
of water obstacles (Lake Van in Tl:irkey).

3. 

Comparative advantages of alternative patterns
for freight movement between Europe &

ESCAP countries Furthermore the recent three-fold rise in cargo
tariff by the Turkish Government will considerably
increase the cost of transportation.(a) Marine transport

Today sea-cargo trades are carried by line and
tramp ships. On the sea lines from south and south-
east Asian countries to the ports of western Europe
the specialized cellubar container ships with a speed
of 21-23 knots (39-43 km/h) are mainly used. The
cargo-handling operations of such ships may be carri-
ed out only in sea ports with special cargo handling
equipment (container loaders) and necessary store
areas. The period of delivery includes the time for
cargo handling operations in sea ports. For specializ-
ed container carriers it is equal to 1.5-2 days for port
of call. The average total period of delivery (con-
sidering the handling time in the ports of call on the
line) for specialized containerships amounts to 30-35
days on the Europe/south-east Asia route.

The lengths of railway routes used for freight
movement between selected points on the European
continent and in the western part of the region is given
in table 8.

The period of cargo delivery is determined pro-
ceeding fronl the average actual speed of movements
by the railways of Europe and Asia (23 knifh) con-
sideriitg the additional time spent for handling opera-
tions (or for bogie change operations) in the junction
points of railways with different gauges (1.5-2 days)
and also for the necessary customs procedures at bor-
der stations (0.1-0.2 days). The results of these cal-
culations are given in table 9.

The cost of transportatioR is an important index
of efficiency. To calculate it for the European sec-
tion of the route,. the rates existing in CZechoslovakia,.
the German Democratic Republic,. the Federal Re-
public of Germany and the USSR for international
cafgo transportation have been taken as a basis.

The Tramp (voyage) cargo movements are carried
out by 12,000-14,000 ton vessels capable of transport-
ing the widest commodity range produced for trans-
portation in various packing and unit loads, that is
in packets block-packets, containers etc. On the south-
east Asia/Europe route the whole period of delivery
using such ships including the time for cargo handl-
ing operations amounts to 55-60 days. The cost of
cargo transportation by sea has been determined on
the basis of evaluating the liner tonnage market level
for specialized container ships on this route. The
comparative data concerning the time of delivery and
the cost of liner and tramp sea trades on the south-
east Asia/Europe route are given in table 7.

The cost of cargo movements in Iran. India and
Pakistan is determined in accordance with the existing
common railway tariffs of these countries in the ab-
sence of data concerning the structure or the inter-
national trades tariffs of the ESCAP region countries.

The results of these calculations are given in table
10. The total costs include the costs for cargo/
container handling operations at break-of-gauge points
as well as the extra costs for cargo bandling equipment
and customs procedures at border stations.

{b) Railway transport

The decisive condition for bringing the TAR
project to reality is the economic interest of countries
in its realization and development and the substantia-
tion of the transport cargo flows bound on the estima-
tion of the competitive rate of transportation by rail-
way in "omp~rison with other modes of transport (by
sea in the first place). The comparison of the com-
petitiveness of various transport modes was made with
the consideration of such indexes as the time and cost

The data presented in table 10 give only an ap-
proximate estimation of the actual cost of transporta-
tion. The absence of the necessary detailed rate ela-
boration according to the range of carried cargoes has
made impossible a more accurate calculation. There-
fore the cost of trades is determined only for unit
loads which have the biggest share in the total goods
turnover.
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The comparison ot data given in table 7 showsthe 
following:

the cargo delivery iime. Thus, according to the data
of the research group of the Port of Los-Angeles Ad-
ministration, the combineed railway-sea delivery from
Japan to Europe in comparison with sea delivery
through the Panama Canal, provides for cutting down
cargo delivery time by 3-7 days and the cost of trans-
portation by 40 per cent (6), permits the improvement
of delivery reliability and safety of the transported
cargoes and, consequently, the reduction of the cargo
insurance costs, and the lowering of expenditure by
excluding the payment for passing the Panama or
Suez Canals as well as the possibility of using a
cheap in-operation tonnage of national shipowners on
the sea leg, etc.

(a) The periods of delivery by railway and by
sea (on specialized containerships in liner voyages)
are approximately equal (the Singapore/Amsterdamroute 

excluded) and amount to 20-25 days;

(b) The periods of delivery by railway are con-
siderably shorter than that by sea with the use of the
tramp (voyage) universal tonnage;

(c) The analysis of the cargo transportation cost
by railway and by sea gives the following picture.
The cost of transportation of such bulk cargoes as
coal, ore, chemicals and grain by sea is much lower
than by railway. However the cost of transportation
of break-bulk cargoes (production of manufacturing
industry, raw materials etc) is almost the same for the
marine and railway transport.

The experience of the Trans-Siberian Container
Service (TSCS) convincingly witnesses to the con-
siderable advantages for all the participants of the
transport process in organizing the combined railway-
sea trades. According to the 1979 data more than
IOO,OOOTEL were carried between east Asia and
Europe (in both directions) by TSCS. The general
agent for organizing the trades with the operation of
Trans-Siberian Railway -V (a "Souztransit" of the
Ministry of Foreign Trade -leads and is responsible
for carrying out through container trades from a con-
signer to a consignee with the use of marine, railway
and automobile transport. In east Asia, TSCS trades
are fulfilled on the sea leg by the feeder lines which
connect the Soviet ports of Hakhodka and Vostochniy
with the ports of Japan, the Republic of Korea, Hong
Kong, Malaysia, the Philippines and Australia. In
Europe sea feeder services and established between the
port of Leningradt and Scandinavian ports, and also
the ports of Tilbury, Hamburg, Rotterdam, Antwerp
and Ie Havre. On the Black Sea the port of Zhdanov
is the basic port connected with the ports of the
Mediterranean Sea by the system of feeder lines.

Thus. it may be seen from the preliminary es-
timations that railway transport may be fully compete-
tive with the maritime one in terms of value and time
of delivery while carrying out movements on the TAR
section from Calcutta to European countries. Hence
there are good grounds for putting this TAR section
into operation and using it for foreign trade transpor-
tation.

It should be noted that the comparison of vari-
a~ts of the railway delivery from the points situated
to the east of Calcutta (because of the end of the
broad gauge railway near Goalundo), with not be legi-
timate taking into consideration the absolutely differ-
ent conditions for transportation by broad- and nar-
row-gauge railways. Therefore it may be asserted that
narrow-gauge railways cannot compete with the
marine transport in the carriage of international for-
eign trade cargoes.

TSCS provides transport services to container con-
signors of Europe, Japan and south-east Asia up to
the standard of leaeding specialized liner carriers and
because of the short time of containeer delivery at
rates lower than that of the liner conferences. How-
ever, profitable functioning of aU the participants of
the transport process is ensured.

(c) Combined railway cum-sea traffic

At present transport systems for delivery of large-
capacity containers using land modes of transport
(land-bridges) are actively functioning on such routes
as from Europe to Australia via the North American
continent; from Japan and south-east Asian countries
to Europe by the Trans Siberian Railway. Within all
these transport systems container trades are carried
out by railway via the continent. In a given transport
container delivery system the land-bridge is under-
stood as the symbolically shortest water and land trans-
port route from the point of cargo dispatch to the
point of cargo destination. In comp~rison with the
pure sea trades these routes have a number of con-
siderable advantages. Chief of them are the shortening
of the cargo transportation distance and, consequently,

As the preliminary examinations show the or-
ganizing of combined railway-sea cargo trades of the
region countries to Europe with the operation of TAR,
considering the international experience, might have
good prospects.

Today the western TAR branch connects Euro-
pean countries with Iran and Pakistan; the central
railway branch crosses India and Bangladesh and the
eastern one Burma, Thailand, Malaysia and Singa-
pore.
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in the eastern direction and 4.3 million tons (1.3 mil-
lion tons) in the western direction. The possibility
of switching these cargo flows to the railway will be
practically determined by the railway through capacity
at the entry (exit) ports of Karachi and Calcutta.

The western TAR branch has access to the ports
of Bandar-Abbas and Karachi. The central branch
is connected with the sea ports of Bombay and Cal.
Calcutta, and the eastern branch with the ports of
Rangoon, Bangkok, etc.

According to the 1976-1978 reports the average
annual volume of genneral cargo trades from Europe
to the countries of the eastern part of the region
(Burma, Thailand, Malaysia, Singapore and Indonesia)
amounts to about 3.0 million tons. About 750,000-
800,000 tons of them may be transported in contain-
ers.

At the first stage, according to the preliminary es-
timation, the amount of transit TAR cargo of countries
in the eastern part of the south-east Asian region
might come to 1.5-2.0 million tons per year.

Putting TAR into operation makes it possible to
examine from the practical point of view new trans-
port variants for carrying cargoes of national foreign
trade between the countries of south-east Asia and
western Europe. There are the following variants of
the transport pattern: Bandar Abbas (Iran) -Singa-
pore; Karachi (Pakistan) -Singapore; Calcutta (In-
dia) -Singapore.

The largest volumes of cargo flows from western
Europe and in the opposite direction are related to
such countries as Thailand (270,000 and 300,000 tons
respectively), Malaysia (340,000 and 115,000 tons),
Singapore (1,330,000 and 350,000 tons) and Indonesia
(850,000 and 180,000 tons).

The comparative calculations of the above-men-
tioned transport pattern are given in table 11. The
data of the table show that the variant of the com-
bined railway-sea cargo transportation (with the use
of the TAR) from Singapore to Amsterdam (Ham-
burg) in comparison with the pure sea carriage:

About 3.5 million tons of westbound general car-
goes, including 1.2 million tons of cargoes suitable for
containerization are transported from the countries of
the eastern part of thee region to west Europe and in
the opposite direction. The leading role in transpor-
tation of the total volumes of the cargoes belongs to
Thailand (1,150,000 and 440,000 tons respectively),
Malaysia (270,000 and 80,000 tons), Singapore
(1,500,000 and 40,000 tons) and Indonesia (700,000 and
200,000 tons).

The possibilities of initiating cargo trades from
the countries of the western and central parts of the
region (in particular Iran. Pakistan and India) to the
countries of western Europe have been evaluated while
considering the question of switching the cargo flows
of the ESCAP region countries to TAR. These
trades gravitate towards the railway and may be carri-
ed on without using sea transport. The potential vo-
lumes of such trades amounts to approximately 1.5
million tons (including about 1.0 million tons of con-
tainer cargoes) in the eastern direction and 2.0 million
(750,000 tons) in the western direction.

(a) According to the time of delivery -has al-
most equal indexes (33 and 31 days respectively), in
the variant of cargo transportation by sea on specializ-
ed containerships and is the best one (39 and 50 days)
in the variant of cargo transportation by sea on uni-
versal ships;

(b) According to the cost of delivery -has prac-
tically the same indexes.

The indicated interconnected factors are preserv-
ed in all the variants of combined transportation and,
in particular, in the variants of sea transportation to
the ports of Calcutta, Karachi and Bandar Abbas.
One should bear in mind that the calculations of the
time of delivery by sea are based on the maximum
value of ocean ships speed which today and in the
near future will not be higher than 20-23 knots (37-43
km/h) even for the liner tonnage because of the high
and continually growing prices of bunker oil. The
speed of railway transport (23 km/h in the calculations)
is determined according to the minimum level and
potentially. with the corresponding extra costs, may be
increased by 1.5-2.0 times. The last fact speaks in
favour of organizing combined railway-sea transporta-
tion with the operation of TAR.

In reality they may be much smaller because, on
the one hand, part of cargo flows come from the re-
gions gravitating to sea ports and for economic reasons
it should be switched to the marine transport and, on
the other hand, it is more efficient economically to
carry a part of cargo trades by sea and not by rail-
way. All these facts apply to Iran, Pakistan and
India.

The total volume of cargo flows of the countries
of the eastern part of the region (Burma, Thailand,
Malaysia, Singapore and Indonesia) to the countries
of western Europe amounts to about 3.0 million tons
(including 800,000 tons of container-suitable cargoes)

4. Main problems related to the TAR project

In 1968 the sixteenth session of the then ECAPE
Inland Transport Committee determined the principal
requirements to the TAR project, which are valid even
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even today. These requirements are: first, the project
should not be considered separately, but as a compon-
ent of the transport system of the region, that includes
maritime, road and air modes of transport; secondly,
the project should provide for the employment of
technical facilities and equipment being in operation
within the railway network of the regional countries;
thirdly, railway lines being constructed or planned in
these countriees should be connected with the design-
ed principal TAR line.

At J ulfa bogie interchange point in Iraq. which has
been functioning since 1971. the simultaneous bogie
interchange cycle (12 cars) takes 84-86 minutes. The
cost of changing a four-axle wagon is up to $3.80.

In order to carry out regular and economically
effective international trade by TAR. it is necessary to
solve a number of operational and technical problems
caused by the incompatibility of principal perform-
ances of railways. facilities and mobile equipment in
different countries. The complexity of these problems
is conditioned by heterogeneous types and designs of
the mobile equipment wagons in the countries of the
region. There is a lot of work to be done to adopt
unified standards of design for the mobile equipment
and railways.

One of the worth-while ways of organizing cargo
transportation by railways having different gauges is
the use of containers. The international container
transportation of goods ensures the possibility of con-
siderable cost cutting on packages, agent services in
transporting and forwarding activities, insurance, re-
loading and storage of cargo, and executing of differ-
ent documents. The merits of containerization are
also based on acceleration of cargo delivery and on
~tter preservation of cargoes en route, high quality
of service, and the possibility of "door-to-door" cargo
transportation without intermediate transshipment.
The introduction of container technology necessitates
the construction of container terminals and providing
them with corresponding handling equipment.

With a positive attitude on the part of the coun-
tries concerned in the TAR project, the problems out-
lined above and others could be covered by ESCAP
programmes and the TAR project could be brought
to realization.

The envolving of national railways into the
sphere of inter-state economic relations will require
the essential development of carrying capacity to bor-
der junction points and improvement in co-ordinating
railway operations with other modes of transport. The
initial stage in organizing international trade objective-
ly requires working out a unified rate policy by
member States.

S. 

Economic advantages of the TAR Project
for ESCAP region countries

Foreign economic relations of the ESCAP region
countries form an essential and exceptionally impor-
tant component of normal functioning of these coun-
tries' economies. The foreign trade of the ESCAP
region countries, given the conditions of low develop-
ment of their industrial potential, is one of the basic
resources of purchasing necessary industrial products,
machinery and equipment, food and consumer goods.
That is why the efficiency of foreign economic rela-
tions of south and south-east Asian countries directly
depends on the solution of the problem of ensuring
their foreign trade. According to expert estimates,
present freight payment for foreign trade cargo trans-
portation is about 8-10 per cent of the total cost of
goods sold on c.i.f. terms.

Different wheel gauges of railways in the regional
countries is one of the most serious problems to the
development of international trade. The Trans-Asian
Railway in its western part consists of sections of
standard gauge (in Iran) and broad gauge (in Pakis-
tan and India).

There are different possibilities of transferring
mobile equipment at junction stations of railways hav-
ing different wheel gauges. One possible way to solve
the problem is the employment of the wheel sets with
changeable distance between internal wheel rims. At
present there are several designs for such wheel sets.
However experience in operating wheel pairs with
changeable distance shows a lack of efficiency in their
employment for large volume trade because of a num-
ber of shortcomings, some of a technical nature.

As for selected countries, foreign tonnage freight
costs on carriage of national foreign trade cargoes are
as follows: Indonesia -$700 million, Thailand -
about $800 million, Malaysia -$640 million, the
Philippines -$600 million (5). The figures mention-
ed above show convincingly the urgency of the trans-
port problem in the regional countries and the neces-
sity of the quest for possible ways of solving it on
a national basis.

In this connexion at present, with the purpose of
through process of mobile equipment, the change of
bogies at junction points of railways with different
gauges is the most popular.

A number of countries have had long practical
railway experience in constructing and operating bogie
interchange points. The experience of the USSR rail-
ways shows the efficiency of such points convincingly.

The realization of the TAR project in the ESCAP
region countries is the task of exceptionally great sig-
nificance. Even at the present stage of considering the
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problem one can formulate the principal positive re-
sults of the TAR construction for the two groups of
ESCAP region countries.

ship insurance costs, the exclusion of the costs con-
nected with passage through the Suez (or Panama)
Canal and, on this basis, lowering of carriage payment
levels as compared with Conference rates;

The group of countries of the western and central
TAR sectors (Iran, Pakistan, India, Bangladesh) will
get reliable transport communication to carry their
export/import cargoes within foreign trade with Euro-
pean countries. In its turn, the unitization of the rail-
ways of these TAR sectors will contribute to the
economic development of the areas, adjoining TAR,
and to the activization of intraregional trade as well.
It is necessary to emphasize that railway transport in
the countries involved in the TAR project will become
a currency-earning resources, based on transit cargo
transportation, and will ensure currency savings by
cutting transportation of national foreign trade car-
goes by fleets of foreign shipping companies. It will
also make possible for the countries to adopt a clear-
ing system according to the results of foreign trade
operations.

(d) Arrangement of everything necessary for
organization on a bilateral or multilateral basis of
associations of the region's ship-owners involved in
trades on the sea leg, leading to cost cutting in the
foreign tonnage freight of transporting national foreign
trade cargoes;

(e) Obtaining by the countries, involved in the
TAR project, income out of transit cargo trades, the
volume of which will be directly dependent on the
volumes of transit cargo flows.

The above-mentioned positive factors in the or-
ganization of trade in the combined sea/railway pat-
tern of transportation and their quantitative estimates
should be specified and concretized at the next stage
of research.

With the completion of TAR the group of coun-
tries of the eastern TAR sector (Burma, Thailand,
Malaysia, Singapore) will have one way of solving the
problem associated with the dependence of their de.
creasing foreign trade on the shipping companies and
conferences of developed countries. Putting into
operation of the western and central TAR sectors (up
to Goalundo in Bangladesh) will make it possible, as
mentioned above, to organize foreign trade cargo
transportation from the regional countries of the east-
ern TAR sector to European countries in the combined
sea/railway route. Such trade, as estimations show,
will be competitive with the existing system of cargo
movements by sea.

It is necessary to emphasize that the organization
of combined a sea/railway route with the operation
of the western and central TAR sectors will be one
of the most important factors in raising the inter-
national significance of the railway and will be an
effective incentive while considering and solving the
problem of construction and phased realization of the
TAR project. The volumes of cargo flows, as the
given figures show, will be very impressive.

The organization of the system of combined seal
railway trades with the operation of TAR. in the first
place. meets the national requirements of the develop-
ing countries of the east and south-east Asian region
and would be effective means to raise efficiency of
their foreign trade and to decrease their dependency
on the exclusive influence of FEPC.

The organization of cargo transportation from the
region observed to Europe in the combined sea/rail-
way route involving TAR will ensure:

(a) Shortening of the cargo transportation dis-
tance and consequently, provided the proper arrange-
ment of the transportation process, acceleration of
cargo delivery from south-east Asian countries tol
from Europe;

The trunk line in the eastern part of the TAR
consists of the metre gauge sections. The elaborations
show that its connexion with the broad gauge railway
providing though operation of international trains over
the two gauges is practically inexpedient. As has
already been mentioned, the indexes concerning com-
petitive modes of transport and, in the first place, the
marine transport, are considerably higher than those
in the system of railways differing too much in gauge
widths, and consequently-having absolutely incompa-
tible mobile equipment.

(b) Establishment of a lower carriage payment
as compared with the Conference rate level, and on
this basis -the involvement of a wider cargo range
and the provision of a steady employment (in both
western and eastern directions) of technical facilities
of railway and sea transport;

In order to maximize the advantages of through
transport that would be involved along the railway net-
work it would be necessary to consider either the inter-
gauge transfer of bogies or containerization of genera]
cargo to the maximum extent apart from the wagon-
to-wagon transhipment.

(c) Employment on the sea leg (the distance from
Singapore to Calcutta is about 1650 miles, and from
Singapore to Karachi -2900 miles) of cheaper, in
terms of construction and operation costs, national
tonnage, and also considerable cutting of the cargo and
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As the inter-gauge transfer of bogies between tance and scale of the problem being solved and
broad-gauge and metre-gauge systems may yet be a economic benefits, that will be derived directly by
long way off, containerization would greatly assist in Iran, Pakistan and India. This economic interest of
the through movement of traffic. the countries concerned should also promote the con-

secutive solution of the problems connected with the
.From .the ec?nOmlC pomt of VIew, most countnes adoption of unified technical and operational standards
m1;erested m findmg an answer to. t~e problem of the of the available mobile equipment and railway super-
~atlwa~ transport d:velopment wuhm the TAR pro- structure employment and, in particular, consideration
)ect, wtll be those sItuated along the TAR part from of them in the process of designing and constructing
Goalundo to Bangkok, namely, Bangladesh, Burmad Th .

1 d Th t .. 11d . th b. t new ratlway sectIons and mobtle equIpment.an al an .ese coun nes WI enve e IggeS
advantage from j°i.Ding ~ AR, as they will. be abl~ to The above-mentioned factors demonstrate the
m?ve a part of theIr f?relgn tr~de cargoes m relatIons urgency and great significance of the employment of
WIth European countnes by ratlway transport and at TAR . th th f t bl . h . f .h ." WI e purpose 0 es a IS mg 0 reIgn econo-

t e same tIme accelerate theIr economIC development. . I . be h A . d EmlC re atIons tween sout -east SIan an uropean

Thus, speaking of the order of priority in con- countries.

structing the missing links, the Kerman-Zahedan in Th . t . b th t . d fI t k th fi t I ..
rt d " e orgamza Ion y e coun nes concerne 0ran a es e rs pace m lmpo ance an slgm- .

ficance in realization of the TAR project on the whole a group of experts, under the aegIs of ESCAP, that
and the Goalundo-Bangkok the second one could prepare a full-scale programme of research

.concerning the TAR project, taking into account its
Finally it should be noted that the required in- p~ased .develo~~~nt, would be. a .concrete step to

vestments in construction of the railway from Kerman stImulatIng actIvItIes on the realIZation of TAR pro-
to Zahedan, as the necessary condition to putting the ject. The working out of such a programme would
western and central TAR sections into operation with ensure at the next stage moving on to research and
the purpose of ensuring transport linkage with Euro- elaboration in terms of preparation of concrete mea-
pean countries, cannot be compared with the impor- sures aimed at realization of the TAR project.

Table 2. Volume and structure of foreign trade transportation between countries of south
and south-east Asia and countries of western Europe

(in million tons and percentage shares to the total)

1976 I980b I98Sb

SITC. commodity range Exports Importl Exportl Importl Exportl .Importl

Million Mil/ion Mil/ion Mil/ion Mil/ion Mil/ion
tonl Percentage tonl Percentage tonl Percentage tonl Percentage tonl Percentage tonl Percentage

O. Food and live animals. .4.5 32.4 1.2 15.5 5.2 32.2 1.2 14.2 6.0 32.1 1.4 14.0

1. Beverages and tobacco. .0.1 0.6 0.1 0.8 0.1 0.6 0.1 0.7 0.1 0.6 0.1 0.7

2. Crude materials, except fuds .6.2 44.4 0.4 5.3 6.8 42.1 0.6 7.1 7.5 40.3 0.9 8.8

3. Mineral fuels, lubricants and
related materials. ...0.6 3.9 0.4 5.3 0.5 3.0 0.3 3.8 0.4 2.4 0.2 1.7

4. Animal and vegetable oils and
fats. 0.9 6.2 0.1 1.2 1.1 7.0 0.1 1.3 1.4 7.6 0.1 1.4

5. Chemicals. 0.0 0.1 2.4 31.7 0.0 0.1 2.7 31.6 0.0 0.1 3.2 31.8

6. Manufactured goods classified
chiefly by materials. ..1.2 8.9 2.2 29.0 1.6 10.2 2.6 29.6 2.1 11.1 3.0 29.8

7. Machinery and transport equip-
ment 0.1 0.8 0.8 10.8 0.2 1.2 1.0 11.2 0.3 1.6 1.2 11.4

8. Miscellaneous manufactured
articles. 0.4 2.7 0.0 0.4 0.6 3.6 0.0 0.5 0.8 4.2 0.0 0.4

.Standard International Trade Classification.
b Estimates of trades volumes and structure made on the basis of the reports (3).
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Table 3. Estimated volumes of railway trade from western and
central parts of south-east Asian region to European countries

(in thousand tons)

Prom Countries of Countries oflIIestern Europea eastern Europe Total

Iran 35.1 3.9 39.0---
117.0 13.0 130.0

Pakistan. ..16.3 3.8 20.1---
47.3 11.1 58.4

India. ..693.1 868.2 1 561.3---
1 802.2 2 257.4 4 059.6

Total. ..144.5 875.9 1620.4---
1 966.5 2281.5 4248.0

.Except the United Kingdom.

Table 4. Estimated volumes of railway trades from Europe to countries
of western and central parts of south-east Asian region

(in thousand tons)

Where from I Where Iras Pa~istan India Total

Countries of western Europea ...670.0/1815.6 74.0/259.0 227.1/1113.0 971.1/3187.6
including Federal Republic of Germany 422.0/ 936.4 55.4/193.9 71.2/ 348.9 548.6/1479.2
Countries of eastern Europe. 64.0/ 212.7 16.2/ 51.7 139.5/ 683.3 219.7/ 947.7
including the USSR. 77.2/ 192.4 12.2/ 38.9 99.2/ 486.3 188.6/ 717.6

Total. ' 734.0/2028.3 90.2/310.7 366.6/1796.3 1190.8/4135.3

.Except United Kingdom.

Table 5. Estimated volumes of railway trades between countries of western
part of region and European countries

(in thousand tons)

Countries of Countries of
Where from I Where lIIestern E p eastern Europe USSR Easters Europe Total

uro e (ereept USSR) -
Burma ...22.7/ 63.5 -0.5/ 1.2 0.5/ 1.2 23.2/ 64.7

Thailand.. 439.5/1142.7 7.6/ 19.7 25.0/65.0 32.6/ 84.7 472.1/1227.4
Malaysia.. 76.3/ 266.9 5.9/ 20.6 17.8/ 62.4 23.7/ 83.0 100.0/ 349.9

Singapore.. .'. 390.5/1445.0 36.3/134.2 59.4/219.8 96.7/354.0 486.2/1799.0
Indonesia. 205.5/ 698.8 7.2/ 24.5 13.7/ 46.5 20.9/ 71.0 226.4/ 769.8

Total. '.'.. 1134.5/3616.9 57.0/199.0 116.4/394.9 173.4/593.9 1307.9/4210.8

Table 6. Estimated volumes of railway trades between European countries
and eastern part of south-east Asian region

(in thousand tons)

Where from IlIIhere Burma Thailasd Malaysia Sisgapore Isdosesia Total

Countries of western Europe 17.8/44.6 129.2/271.2 115.6/337.4 349.5/1326.0 167.6/838.1 779.7/2817.3

Countries of eastern Europe
(except USSR) 6.6/16.6 5.7/ 12.0 3.2/ 9.3 9.8/ 34.3 1.0/ 5.1 26.3/ 77.3

USSR. ...2.0/3.7 1.7/ 3.5 0.8/ 2.4 4.2/ 13.3 3.2/ 17.3 11.9/ 40.2
Total eastern Europe 8.6/20.3 7.4/ 15.5 4.0/ 11.7 14.0/ 47.6 4.2/ 22.4 38.2/ 117.5

Total. ' 26.4/64.9 136.6/286.7 119.6/349.1 363.5/1373.6 171.8/860.5 817.9/2934.8

Note: The numerator is the volume of cargoes which may be containerized, the denominator is the total volume of trade.
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Table 7. Comparative data on flows by railway and by sea

Distance Time of delivery Cost of deliv""y
(days) (dollars per ton)

Direction of trade
By sea By railway By sea .By sea .
(mile) (km) .By raIlway .By rall",4Y

Un"" Tramp LIner Tramp

Calcutta -Amsterdam. ..8076 12460 25 35 25.6 210 189 179

Karachi -Amsterdam. ..6225 9 440 20 29 20.1 180 162 146

Rangoon -Amsterdam. .8081 12460 25 35 25.6 210 189 178

Singapore -Amsterdam. ..8252 16860 31 50 38.0 240 216 262

Table 8. Length of railway routes between ports of European countries
and western part of south-east Asian region

(in km)

Where from Karhamshar Karachi Bombay Calcutta Madras Visakha-

(Iran) (Pakistan) (India) (India) (India) f:;~~;j

Amsterdam -Hamburg. .(Federal Republic of Germany) 7110 9440 12450 12460 13210 12990

Frankfurt am Main. .(Federal Republic of Germany) 6670 9000 12 010 12 020 12710 12 550

Rostock ..(Federal Republic of Germany) 6130 8460 11470 11480 11740 12040

Leningrad. ..(USSR) 5520 7850 10860 10870 11560 11430

Odessa ...(USSR) 4470 6800 9810 9 820 10590 10380

Table 9. Average time of cargo delivery by railway

(in days)

Where from Karhamashar Karachi Bombay Calcutta Madras
(Iran) (Pakistan) (India) (India) (India)

Amsterdam -Hamburg. 14.9 20.1 25.6 25.6 26.9

Frankfurt am Main. 14.9 19.3 24.8 24.8 26.2

Rostock 14.2 19.3 24.9 25.0 26.2

Leningrad 11.0 15.2 21.7 21.7 22.9

Odessa .9.1 14.3 19.8 19.8 21.5

Table 10. Cost of cargo carriage by railway between European
countries and south-east Asian countries

(dollars per ton)

I.' India
Where from ran, Pa"Istan..

Bandar Abbas Karachi B . M d C Iomoay a ras a cutta

Rotterdam, Hamburg 123.2 146.1 177.9 185.1 178.0

Rostock .119.9 141.5 173.1 179.8 171.4

Odessa 75.8 98.9 131.3 138.3 131.3

Leningrad .83.4 106.3 138.8 145.7 138.1
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Table 11. Possible variants of combined railway-sea cargo trade between countries
of south-east Asia and countries of western Europe

Le tb Time of d-/i"ery Cost of d_/i,,"Y
ng (day) ($ p_r ton)

Route
r~a~j By rk~jay T;::J By sea By railway Total By s_a By railway Total

Singapore -Calcutta. ..7.68 7.68 53 53

1650 -3056 14.3 14.3 14.3 48 -48

Calcutta -Amsterdam. ..-12460 12460 -25.6 25.6 -178 178

Total. 15516 33.28 231--
39.9b 226

Singapore -Karachi. ..11.08 11.08 93 93

2 890 -5347 18.2b -18.2b 84 -84

Karachi -Amsterdam. ..-9 440 9 440 -20.1 20.1 -146 146

Total. 14787 31.18 239--
38.3b 230

Singapore -Bandar-Abbas. .13.38 13.38 120 120

3720 -6889 20.9b -20.9b 108 -108

Bandar-Abbas -Julfa. ..-2 650 2 650 --

Julfa -Leningrad. ...13.0 13.0 83 83
-3600 3600 --

Leningrad -Amsterdam. .6.08 6.08 40 40

1 065 -1 972 9.4b -9.4b 36 -36

Total. 18 III 32.38 243--
43.3b 227

Singapore -Amsterdam.. 8252 -15283 31.0 -31.0 240 -240

Note: 8 Operation of specialized ships-container-carriers.

b With the operation of universal ships.
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only answer to make development happen. Paying
off first debt financing with future inflated dollars
could be the solution.

THE ROLES OF THE PUBLIC AND PRIVATE
SECTOR IN FINANCING TOURISM PROJECTS.

This word "Finance" is one with many meanings
and interpretations. Webster's Dictionary defines it
as follows: "To furnish, supply funds for, or to provide
capital for; to finance a commercial undertaking or
exploring expedition, to engage in financial affairs,
deal in finance." You may see from the foregoing
that the word is general and is not precise.

Although I will be refering today to "hotels", the
transportation, shopping and other support and
amenity aspects of tourism are equally as important.
They are often, however, smaller in scale and, there-
fore, can be provided more by individuals. FOI
example, a hire-car or minicoach can be acquired by
one entrepreneur with lending assistance from a com-
mercial bank at a cost near to the cost of one stan-
dard hotel room. This individual cannot, however,
provide that "one hotel room" readily. (I am not a
convert as yet to the idea that condominiums are the
answer to hotel financing.)

But in specific terms what it really means is to
get the money. Financing takes many forms but basi-
cally when we speak about financing we are speaking
about two broad propositions. The first is equity
financing. The second is debt financing.

Equity financing is the amount of funds or their
equivalent which the owners invest in a property or
project, while debt financing is the amount of that
portion of the capital which is payable; either to
equity holders or to third parties.

Developing the needed resources of tourism

I believe a successful hotel or resort facility deve-
lopment, not unlike many sports, is a team effort in
which the players are the owner, the lender and the
management company. Overseeing the game is the
government, who much like the referee, must play an
active role in providing the proper climate and rules
and regulations favorable to the project. Each of the
players and the referee has specific needs and objec-
tives in wanting a hotel development to go forth and
prosper. Their reasons for being involved are often
diverse and conflicting.

Money is the catalyst. Unless the right amount
of money is available at the right time and at the
right price. the best laid plans must be abandoned.

Sector participation

In a broad sense, the public sector (government
and its agencies) provides financing for the provision
of infrastructure -airports, roads, utilities, etc.-
both equity and debt; while the private sector provides
financing for sites, superstructure, transportation equip-
ment and amenities.

1. Government's objective s are generally to
develop a tourism industry. generate foreign exchange
earnings. provide employment and stimulate economic
growth. Perhaps more encouragement by government
in Bombay three or four years ago could have made
new hotels available in 1979 when occupancies hit 95
per cent and there were acute shortages.

This allocation can, of course, vary under specific
circumstances, for example an agricultural company
in the private sector may wish to diversify and utilize
an attractive beach or mountain resort site for tour-
ism purposes -that is a private sector site developer.
More probably, however, it will be government in this
region that will act as the site developer, whether it
be the national tourism organization, an economic
development unit or a local district office.

2. The lender's objectives, apart from making
loans at rates which represent a fair return for the
shareholders in relation to the risks, are largely de-
pendent on the mature of the financial institution. If
the lender is a government or international develop-
ment bank, its objectives will be akin to the govern-
ment's interests and the measure of the projects' viabi-
lity will be judged in terms of its socio-economic
impact on the country as well as the financial merits
of the project itself. Many countries have export
credit institutions such as the United States Export
Import Bank whose primary objective is to maximize
the export sale of goods and services by extending
favorable financial terms. Commercial banks, how-
ever, rarely have collateral interests in hotel projects
and the projects are judged entirely on their own
merits.

In respect to hotel development -a principal
element of tourism and one with the longest economic
life -the private sector would like to be provider of
equity finance in most areas. As will be illustrated
subsequently, the situation is such now that this ap-
proach may not be feasible without more involvement
of the public sector. One immediate thought -high
interest rates and short-term lending policies are the
bad news; the good news is that inflation may be the

.A paper presented by Mr. George E. Lipp, representative of PATA to
an ESCAPjWTO, seminar-cum-workshop on investment and financing
of tourism devdopment projects and rdated infrastructures 19-25 Feb-
ruary 1980, Phuket, Thailand.

3. The owners objectives in a hotel or tourism
project may cover a wide range. Profit and return on
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investment is certainly a prime motivating factor, but
many hotel investors have other interests. For
example, hotel operating companies often invest in
hotels to secure management contracts. Similarly,
construction companies may act as developers in anti-
cipation of profits from construction. Investors are
also attracted to hotels to shelter income from other
sources by utilizing the depreciation of the hotel build-
ing and plant or to benefit from the appreciation in
land values of property adjacent to the hotel. This
factor is often the principal one in resort hotel develop-
ment.

-Longer ternls for import duty concessions,
particularly for replacement of or additions to capital
assets and spare parts.

-Longer moratoriums on interest and principal
repayments for government loans.

-Longer term low-rental leases or outright
grants of prime government property for hotel and
tourism development.

-Equity as well as debt participation by govern-
ments in hotel and tourism projects.

Less restrictive air policies.

-Higher government promotional budgets for
destination advertising and publicity.

-Better control of the supply of hotel rooms by
judicious government planning and moratoriums on
hotel construction permits when a decline in demand
appears eminent.

4. The hotel operator's objectives are the simpl-
est to define. They are:

(a) To maximize the profits of the enterprise and
thereby increase its management fees;

(b) To maintain an integrity of fee structure
throughout the chain;

(c) To minimize the chain's investment, if any,
in the hotel;

(d) To avoid or limit its financial obligation
under the operating agreement.

-Increased authority to tourism minnistries to
assist developers in securing building permits. longer
investment loan approvals and guidance through the
myriad of bureaucratic red tape encountered every-
where in the world.

Very few hotel operators are willing to enter into
a fixed lease agreement with owners. Most are reluc-
tant to provide equity (other than perhaps working
capital) for the hotel and risk exposure to operating
losses. Other objectives of the operator are to main-
tain high standards and to obtain exposure by ex-
panding the chain in areas where the chainn is not yet
represented.

Conversely, the removal of tax holidays and other
incentives can slow growth when it appears to be too
rapid.

2. The financial institutions:

The problems of these divergent objectives and
goals are not new. They only, perhaps, have become
more severe. In this four-sided game of tug-of-war,
if the participants continue to keep a steady strain on
the rope, none will move anywhere. Certain facts
must be faced. Some players need the success of the
hotel development more than others. Perhaps in des-
cending order of need is the government, the owner
or developer, the hotel management company and
finally the lender. Those with the greatest concession
in their posture and dealings with the other partici-
pants, may have to lose the battle to win the war.

-The international government lending institu-
tions should continue to be as responsive and selec-
tive as in the past when considering the financing of
hotel projects.

-National government-owned or supported banks
in the tourism project field should give prime considera-
tion to their responsibility to private investors, particu-
larly their own nationals, when considering the feasi-
bility of hotel projects. This would sometimes involve
doing an in-depth review of the investor's study be-
yond just the usual cash flow considerations, to insure
that in all possible alternatives for success have been
considered.Where to yield

Let us look at some of the areas where the parti-
cipants can yield for the good of the project. -Local private commercial banks, finance com-

panies and investment banks should strive for maxi-
mum expertise in hotel project investment. By this
means they are better able to advise and serve the
best interests of their clients, the private investors.
This would also often involve study of the project well
beyond the cash flow.

Will government provide:1,

-Political and economic stability and consistent
government tourism policy.

More flexible income tax holidays.
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2. Hotel operating companies have become basi-
cally management companies. Major operating firms
are quite willing to "manage" hotels anywhere in the
world but are reluctant to tie up their capital. or credit
in ownership equity or through long-term leases.

3. The hotel management company:

-Greater financial involvement by the manage-
ment company. For example: agreeing to supply the
furniture, fixtures and equipment; providing the initial
working capital; or subordination of part or all of the
management fee to mortgage debt service. If manage-
ment companies cannot provide any of the above con-
cessions, perhaps a franchise agreement where the
name, goodwill and technical expertise are brought to
the project would be an alternative. If a full manage-
ment agreement cannot be secured, a marketing sales
agreement and use of the reservation system may
satisfy the needs of the leader and developer.

4. The owner or developer:

-A substantial cash equity contribution by the
owner/developer provides the most security to the
other participants. Subordination of the land owner
in order to increase the equity position is also bene-
ficial. He should commission a responsible indepen-
dent feasibility study and always remember that
"figures can lie, and liars can figure". Find a firm
which will tell you, not what you want to hear, but
what you should hear concerning your project's viabi-
lity. This should carry through to obtaining assis-
tance in planning and procurement of construction or
project management.

3. The lenders have realized that hotels are
businesses and not just real estate. A hotel is a
labour-intensive, complex operation open 24 hours a
day, seven days a week, 365 days a year. It is affect-
ed almost immediately by such diverse events as
economic recessions, airline strikes, energy crises, and
economic recessions, airline strikes, energy crises, bad
weather, labour problems and rising expenses. Tour-
ism is a very fragile industry. This type of lending can
be contrasted to the alternatives that the lender has-
a long-term loan on a warehouse or an office building
-leased to a company like IBM or Ford. This is
what hotels are up against.

4. The return differential between resort hotel
lending and other types of real estate loans available
in the market has diminished considerably. It is, in
fact, almost non-existent today. A well-planned, well-
managed and adequately funded hotel project built in
the fast track method, can hedge carrying costs and
provide earlier cash flow.

Otlter problem areas

If the prime source of financing is debt, make sure
the financial institution has had experience in hotel
projects, or you both may be in for a rude shock
if the project later hits snags such as project cost
cost overruns, business recessions or economic distur-
bances.

These problems coupled with the following fre-
quently made mistakes make hotel financing more
difficult all the time. Areas where many new resort
hotel projects run into trouble include:

1. Over-reliance on tourist arrival trends -Up
until 1973, as an example, Hawaii had experienced an
amazing growth in annual tourist arrivals -approxi-
mating 16-18 per cent annually. However, what hap-
pened in the next two years? As the base of tourist
arrivals increased and world-wide economic conditions
worsened. Hawaii's growth in tourist arrivals dimi-
nished rapidly. The 1975 total of 2.8 million was only
6 per cent higher than the 1973 figure of 2.6 million.
With improved conditions, 1976 through 1979 increases
were still under 10 per cent. Hawaii's performance
in 1975 was nevertheless impressive by international
standards. In 1975, tourist arrivals were down 8 per
cent in the Caribbean, 10 per cent in Europe, 12 per
cent in Mexico and 15 per cent in both Guam and
Fiji. Do you wonder, now, why lenders are not in-
terested in going into the hotel business? In studying
the estimated tourism growth for purposes of new hotel
development, you must consider the size of the tour-
ism base plus the other competitive facilities under
construction and in the planning stages. You should
then allow for periodic years when growth levels off
due to factors beyond the control of the hotel, such
as world economic conditions.

If dealing with a hotel chain for management, hire
a good consultant or lawyer to assist in interpreting
the contract. If you do decide to sign up with a
chain, be ready to pay for quality, as not all chains
are the same.

Finally, try not to become emotionally involved
with your project and always remember, in dealing
with anyone -"caveat investor" Oet the investor be-
ware).

Today's financing problems
Let's digress for a few minutes and look at some

of the problems in hotel financing today on a world
level. Why are hotel projects more difficult to finance
today than at any other time in recent years? Basical-
ly, there are four reasons.

1. The most obvious relates to the current pro-
blems of lenders with their existing hotel portfolios.
These problems are well documented.
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-A clearly demonstrable need for additional
hotel rooms. Realistic operating costs. By this I mean
hotels should be able to achieve a gross operating
profit of 25-35 per cent of sales depending on revenue
mix. (Gross operating profit is the profit after all
operating expenses but before depreciation, debt ser-
vice and owning company administrative expenses.)

2. Underestimating costs. Placing too Iowan
estimate on the cost necessary to develop a new hotel
and also complete the first year of operation is a
major fault of the typical developer. Very often in-
adequate contingency reserves are provided for in
three major areas:

(a) Construction. Construction contingencies in-
clude such items as design changes, construction
change orders, cost overruns, work stoppages, material
shortages and possible delays caused by environmen-
talist groups and various government regulations. A
minimum construction contingency of 10 per cent of
the estimated total cost of construction and fees
should be provided.

-Ths availability of local risk capital either in
the public or private sectors (equity requirements can
run as high as 60 per cent), and finally.

-Government assistance and concessions to new
projects which are as vital today as any time in the
past.

(b) Pre-opening expenses. Pre-opening manage-
ment expense includes co-ordinating pre-opening ad-
vertising and reservations, and the hiring and training
of hotel personnel. This figure could approximate
$US 800 to $1200 a room.

In most parts of the world, if the hotel develop-
ment is to be financed, it is almost a necessity that a
professional hotel management firm be involved. This
involvement can take the form of four possible ar-
rangements. These are a partial ownership position,
a lease proposition, a full management contract, or a
franchise agreement. Since the first two options are
rarely seen in developing areas, management contracts
and franchise agreements generally apply.

(e) Early operating losses. Very few hotels can
open on a profitable basis nor have they provided
adequate working capital capabilities to cover early
operating deficiencies.

The travel agents selling international travel are
reluctant to book a new facility until they have had
an opportunity to see the property and talk to people
who have stayed there and can recommend it. Also,
the property itself and certainly the staff needs a shake-
down period to gain the necessary experience to handle
peak occupancy time. I would suggest budgeting
your first year of operation at 50 to 60 per cent of
what you anticipate a typical yeear to be. For in-
stance, if you project an annual occupancy of 30 per
cent in, say, the third year for your hotel, budget the
first year at 40 to 50 per cent and plan accordingly
for the cash flow deficiency.

Conclusion regarding co-operation

Be reminded as follows:

1. Concessions will be required from the govern-
ment, owner/developer, hotel operator and lenders.

2.
realistic.

Be sure demand factors and cost estimates are

3. Lenders may require management by a "name"
operator even though a franchise arrangement may be
less costly to the owner on the surface.

A "room night" is a perishable product; the loss
of potential room sales are lost forever. Trends creat-
ed by failure to accommodate these lost visitors are
hard to reverse.

Those building new hotels should remember the
following important points:

Be responsive to future markets.

2.

Design the facilities to suit site.

3. Be sure physical layout is efficiently designed.

4.

Prepare realistic cost estimates, and

Current roles for financing hotels

Interest rates on long-term financing are high and
commercial banks generally insist on a floating rate
tied to the prime commercial rate. Moreover, long-
term financing beyond 8-10 years is difficult to ar-
range even with floating interest rates. Lenders re-
quire that the financial plan of a project be sound and
the developers have sufficient resources to assure the
project's completion. The shareholders are often ask-
ed to guarantee the debt financing, particularly when
the mortgage is not considered adequate security. Many
investors want the operator to share in the risk of the
project by participating on some basis in the financing.

Notwithstanding the current restrictive terms of
new financing, hotel projects can be viable and can be
successfully developed given the right combination of
circumstances. These circumstances are:

5. Provide high value to attract guests under
what will, I am sure, be highly competitive conditions
in this region.
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Financing-specifics ment, we might have a total investment of about $13.2
million. To this must be added pre-opening expenses
(of from $800 to $1200 a room) and working capital
including anticipated early period losses.

As stated previously, the debt to equity ratio in
the ESCAP region is usually limited to 1 to 1 with
the debt self-liquidating in 10 years or less. In deve-
loped areas the ratio is more typically 2 to 1 with
debt amortization over 20 years, and sometimes longer.
How these differences can impact the return to the
equity investor will be illustrated.

Seeking the borrowed funds

The sponsors of the project are seeking a first
mortgage from a commercial bank or from an insur-
ance company or provident fund. The leaders may use
their internal appraisers, but in most instances, they
will request an independent market study. Let us as-
sume that this study indicates that the project is
economically feasible and that it will produce a cash
flow adequate for the mortgage interest and amortiza-
tion. While the lender would like to see a high poten-
tial profit, he is very much interested in knowing just
how low the room occupancy could drop before the
danger signs would appear on his investment.

Analysis by lending company

When the developer has decided upon borrowIng
and the amount he needs to borrow, he will go to one
of the major sources of capital loan funds. For our
purpose, let us assume that it is a commercial bank.
What is it that will be analysed by the lending institu-
tion and what factors are considered to affect the se.
curity of the mortgage? These are some of the areas
with which the lender is concerned:

The optimum lending the borrower would like
might be 66-2/3 per cent of the total cost but more
often the loan will be about equal to 50 per cent of
the cost. So let us assume that a loan of $6.6 million
(50 per cent of project costs) to be repaid over 10
years with interest at 10 per cent per annum is obtain-
ed. In these days of fluctuating interest rates (usually
upwards) any rate selected today may be unrealistic
tomorrow.

1. The community and the neighbourhood where
the project is being developed.

2. The building activity. generally. in the area
and the projected growth of the area.

The actual site.

4.

The 

loan to value ratio.

5. The borrower's ability to pay (and here by
way of departure is really a fundamental question
which is involved in this matter of financing).

Rate return to investor

Let's say that the equity investor is looking for
a return of 10 per cent. Assume for our purposes
that he will be satisfied with 10 per cent on an invest-
ment of $7.4 million or $740,000 a year. This charge
is a cost of capital and, when added to the cost of
debt which, under the preceeding assumption would
be $1,000,000 annually, there is now a charge to opera-
tions of some $1.8 million a year. This is the lowest
amount of cash which the operations must produce
after all expenses and income taxes in order to meet
all the commitments; those which have been made to
the investors and to the lenders.

6. The income from the property. This, of
course, is related to number 5. (And usually the
whole question whether or not mortgage money will
be available is dependent upon the income that the
property will develop.)

7. Last but not least the lender will be interest-
ed in learning whether or not a chain operation or
franchise or affiliation with a referral group is con-
templated. These factors are most important in to-
day's market.

The earnings forecast
A proposed resort hotel project

It is at this point where the lenders, the owners
and the sponsors must take a penetrating look at the
market study and the earnings estimates to determine
the occupancies and sales volume which must be
achieved in order to meet the required payments of
$1.8 million a year.

Let us look, at this point, at a proposed resort
hotel; we will assume it is a 300-room project and that
the land will cost $1.2 million (I will be using US
dollars in this discussion). Land cost, as a rule, should
not exceed 10 to 15 per cent of the project cost. Con-
struction costs are estimated to be about $9.6 million
of which $1.2 million is plant. These are assumed
figures which will vary substantially depending upon
location and the type and quality of the facility to be
constructed. When you include furniture and equip-

Thus. if careful scrutiny indicates it would be
necessary that the project operate at too high an
occupancy level to meet the cash requirements then
the project may be abandoned.
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lender has a guide as to the point where his investment
becomes risky. This would be the lender's standard
for use in watching the investment in the future par-
ticularly if occupancy approaches 60 per cent.

Leverage

In financing, the word "leverage" is frequently
used and sometimes a question arises as to what it
means. In a few words it consists of financing with
senior obligations, such as, a first mortgage, so as toincrease 

the rate of return earned by the equity share-
holders. It is also referred to as trading on the equity.
With today's high interest rates, the leverage is usually
the only available form.

Profits before depreciation, interest and income
taxes range between $1,663,000 at the 60 per cent level
to $2.9 million at the 80 per cent level.

Depreciation
The following explanation of leverage was given

by Mr. C. Norman Stabler, financial writer of the
former New York Herald Tribune: "If you put $100
in your business and make 20 per cent on it for any
year, you have $20 but you don't have leverage. If
you can borrow another $100, at 6 per cent and still
make 20 per cent on the borrowed capital as well as
on your own you will clear $14 on the borrowed $100
plus $20 on your own $100. That's what leverage is."
Obviously Mr. Stabler wrote this in the 1960s.

Depreciation shown must be deducted from these
profits. The depreciation total involves an estimated
33-1/3-year life for the building and a 10-year life for
plant, furniture and equipment. In total, depreciation
amounted to, roundly, $612,000 a year.

It would be well to point out here that deprecia-
tion has been calculated on a straight-line basis.
Other calculations would be made, normally, to show
depreciation on one of the accelerated methods. Many
investors will take all of the available depreciation in
the early years and when the depreciation begins to
run out or when deductions become smaller in subse-
quent years seek to sell or trade the property. In the
early years accelerated depreciation will provide fur-
ther leverage.

Leverage is rewarding when the economy and the
profits are on the upside but it is not so satisfying
when the results trend downward. For instance, if
only 3 per cent is made on the borrowed $100 or,
if there is a loss, the interest and principal must still
be paid.

Depreciation for the illustration was not calculat-
ed on an accelerated method but we point out that
accelerated depreciation may be available and, in all
likelihood, would be the method adopted down through
the early years, at least.

Illustrative calculations

In order to show the impact of leverage on the
resort hotel project which we have been discussing,
that is, the project which had a total cost of $14 mil-
lion, we have prepared two sets of calcutions which
we may use to illustrate this point. Profit after capital expense

One set is entitled "Typical developing areas".
In this plan, the first mortgage debt is 50 per cent, of
the project cost or, a debt of $6.6 million payable over
10 years. In the second set, the same factors prevail
except that the mortgage is two thirds of the project
costs or $8.8 million to be repaid over 20 years. In
the first plan equity would be $7.4 million whereas in
the second, it would be $5.2 million.

The profit before capital expenses (GOP) has been
estimated at between 26 and 34 per cent of total
revenue utilizing an average daily room rate of $48.00
at occupancies of from 60 to 80 per cent. Capital
expenses will include interest, depreciation and income
taxes.

The average annual interest during the 10-year
mortgage terms would be $387,000 with total monthly
interest and principal payments of $87,250. It should
be noted that the average interest during the first five
years would be $161,000 greater or $548,000 a year.
This would reduce net profit but increase cash flow
because of reduced income taxes.

Plan for typical developing area

Now let us look at the results. As you will note,
the schedule is set forth at varying occupancy rates;
namely, 60 per cent, 70 per cent and 80 per cent.
Varying occupancies are shown in order to determine
the approximate point where the venture would not be
able to pay the annual interest and principal due on
the mortgage.

We point out that interest used in the illustra-
tration represents an average year only. A calcula-
tion covering each year should also be made since in-
terest declines each year while the total payment re-
mains the same. More of the payment is applied in
later years to principal and thus constitutes an in-
crease in the equity.

It so happens that at the higher occupancy levels
the mortgage payments could be made. However, the
margin is gone at the 60 per cent level and, here, the
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The interest plus straight-line depreciation will
total $999,000 annually. Utilizing an estimated in-
come tax rate equal to 40 per cent of the resulting
net, the profit after capital expenses will range from
$664,000 at the 60 per cent occupancy level to
$1,901,000 at the 80 per cent occupancy level.

cent level. Thus, cash flow to equity investors is ni]
at the 60 per cent occupancy ]evel and $733,000 at 80
per cent. As indicated before, the investment by the
shareholders in this illustration was $7.4 million. Cash
flow available to the shareholders may be expressed as
a percentage of this equity investment and at the 70
per cent level it amounts to a 4.5 per cent return while
at the 80 per cent level there is a return of 9.9 per
cent.

Cash flow

The analysis of the financial plan is not complete.
The next step is the calculation of cash flow. Basical-
ly, in the determination of cash flow the same profit
figures as indicated before are used but depreciation
is excluded since it does not involve a cash outlay.
However, the full payment of principal and interest on
the mortgage is substituted for just the interest on the
mortgage. In addition, some provision for replace-
ments of furniture and equipment and for improve-
ments to the building, averaged over the life of the
property, must be made. This total is estimated at
$360,000 a year. When all of these factors are added,
they represent cash payments of $1,673,000 at the 60
per cent occupancy level and $2,167,000 at the 80 per

Plan for typical developed area

The second set of calculations involve the same
basic data as in the previous plan except that the debt
is $2.2 million greater and amortized over 20 years
rather than 10 years. The impact of the leverage fac-
tor becomes evident as shown in the second cash flow
schedule. At the 60 per cent occupancy level the cash
flow to equity investment is a positive 3.4 per cent,
reaches the sought 10 per cent at the 70 per cent level
and at the 80 per cent occupancy level is 17.7 per cent
compared to 9.9 per cent under the other plan.
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ll.

NEWS ON RECENT DEVELOPMENTS

New ESCAP maps of die Asian Highway widi
interregional links

Electricity has the advantage of flexibility in that
it can be generated not only from coal and nuclear
power, but also from solar, waves and other new basic
sources of energy. For transport, either rechargeable
energy storage or power pick-up enroute can be used.

A new map of the Asian Highway showing link-
ages with Europe, the Middle East and part of Africa,
has been published by the United Nations Economic
and Social Commission for Asia and the Pacific
(ESCAP), with assistance from Japan.

The principal areas for research are the following:

(a) Advanced Batteries
Bridgestone Tire financed the publication of the

new map, while Taikasha Co., Ltd., and Buyodo Co.,
Ltd., provided technical assistance in its preparation
and printing.

Up to new battery vehicles have been limited to
a working range of 50-70 miles, although with the
improvement of batteries this is gradually being ex-
tended. The objective of research is to procude an
advanced type that will give an electric vehicle the
performance equivalent to that of a petrol-engined car.
Intensive research is in progress on various types-
sodium sulphur in this country, nickel-zinc, nickel-
iron, fuel cells. Success in this field has proved elusive
so far, but the Americans have recently claimed a
nickel-zinc battery twice as powerful as the existing
lead and so there are prospects of a breakthrough in
two or three years.

The Asian Highway with Interregional Links series
is the latest in a series of guide-maps jointly published
by ESCAP and Bridgestone Tire since 1973. The first
sectoral guide-map, issued in 1973 and updated in 1976
and 1980, covered the Lao People's Democratic Re-
public, Thailand, Malaysia and Singapore. Subse-
quent guide-maps covered Iran, Afghanistan and Pakis-
tan (1975); Bangladesh, India and Nepal (1976); and
Indonesia (1978).

The basic work relating to the preparation and
updating of the various maps was undertaken by the
highway experts seconded to ESCAP from the Gov-
ernment of Japan.

(b) Infrastructure

The recharging infrastructure for vehicles operat-
ed as fleets should not present great problems, but if
they are widely used as private cars, charging points
in public car parks or garages would be required in
addition to home charging plus battery exchange faci-
lities. The development would be gradual, but this is
an important area of research.

The Asian Highway at present comprises a net.
work of approximately 65,000 km of international
routes and extends from the border between Iran and
Turkey in the west to Viet Nam in the east and Bali,
Indonesia, in the south-east, with a linkage to Sri
Lanka.

(c) Van
Considerable investments has been made by the

member countries along the Asian Highway to im-
prove the road network so that it will be more suitable
for the movement of international traffic.

The London electric van project provides a valu-
able pilot application of higher performance vehicles.
The Cambridgeshire mobile library is another in a more
speecialized fields. For smaller van operation there
are indications that the electric vehicle will match the
diesel in cost terms.

The new series of maps will be distributed to
members and associate members of ESCAP. Parties
interested in obtaining copies of the map may com-
municate with the Transport. Communications and
Tourism Division of ESCAP. in Bangkok.

(d) Taxis

There should be scope for an electric vehicle for
city taxi and hire car services. Prototypes have al-
ready been produced in this country, and the electric
van has been adapted as a personnel carrier, but the
development of a purpose-built vehicle for experimen-
tal fleet use should be encouraged.

Electric vehicles

(An abstract from the "Energy and Transport Re-
search" by T.L. Beagley, Past-President of the Char-
tered Institute of Transport, London)
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per cent on the north and 0.3 on the south side. Inside
the mountain the tunnel describes a wide arc, with
gradual curves to relieve the driving monotony.

(e) Buses

The development of a fully electric bus for gen-
eral use depends on the availability of a successful
advanced type of battery. In the meantime. small
electric buses are being tried out for urban use. These
are also possibilities for hybrid buses. which are al-
ready in operation on the Continent; they can take
various forms. battery-trolley. diesel-trolley or battery-
diesel. Although the reintroduction of a trolley sys-
tem would be expensive it would be valuable to lay
on a demonstration project.

The tunnel is ventilated through two inclined
shafts and two vertical shafts rising 303 m and 543 ill
to the surface above. Twenty-two ventilators are
computer-controlled to reduce the level of carbon
monoxide.

For traffic control in the tunnel itself, apart from
the necessary signs at the traffic portals, there are traffic
lights every 250 m as well as constant reminders of
the 80 km per hour speed limit. Television cameras
and fire detectors at regular intervals are connected
with traffic control centers at each end of the tunnel.
A special cable system permits car radios to receive
transmissions for the whole length of the tunnel, and
traffic controllers can interrupt to transmit messages
directly to motorists in the event of an emergency.

(d) Hybrid car

As the purely electric car would be limited in
range, some form of hybrid car needs to be developed,
more economical in fuel, but matching in performance
the petrol or diesel engined car. One proto-type be-
ing developed carries a diesel unit to provide mean
running power, while batteries provide short duration
peak power. The road surface is paved with asphalt. The pro-

tection afforded to the pavement by the tunnel, and
the constant temperature is expected to result in ten
years of service before any maintenance is needed on
the road surface.

World's longest road tunnel opened

(World Highways, November 1980)

The St. Gotthard Tunnel, carrying a 16 km mo-
torway under the Alps in Switzerland, was opened to
traffic September 5. The $US 414 million project is
the longest road tunnel in the world.

Part of the N2 motorway between Basle and
Chiasso in Switzerland that is scheduled for comple-
tion in 1987, the tunnel is already carrying around
9,500 vehicles a day, with a projected average daily
traffic volume of 16,000 seven years from now. The
tunnel has been under construction for ten years.

The opening of the tunnel has resulted in direct
access to the previously remote canton of Ticino, south
of the Alps. The isolation of the canton from the
remainder of Switzerland was a major consideration
in the original decision to construct the tunnel. An
all-weather link between all parts of the country is a
long-standing aim of Swiss transport policy.

As an international road link, the St. Gotthard
route is one of three major trans-Alpine routes passing
through Switzerland. The other are the Simplon, lead-
ing from the Rhone Valley into Italy, and the San
Bernadino from the upper Rhine Valley to Italy by
way of the Val Mesolcina.

Motorists will no longer have to negotiate the
2,128 metre high St. Gotthard Pass, which is closed by
snow for more than half the year. The only alternate
route before the tunnel was opened involved the use
of a rail shuttle, carrying automobiles on flatcars from
G6shenen to Airolo.

The St. Gotthard route is the shortest between
Hamburg, Germany, and the toe of Italy, and will at-
tract a great deal of tourist traffic as well as business
and freight traffic. The tunnel brings Frankfurt, Ger-
many, and Milan, Italy, over 140 kIn closer than the
route through the Arlberg region of Western Austria.

Together with the Seelisberg tunnel to the north,
due to be opened in December 1980, the St. Gotthard
Tunnel will reduce the north-south Alpine crossing by
more than 12 km.

The main tunnel itself is 16.32 km long, or 16.92
km including the avalanche-protection roof at the
Goschenen entry. The tunnel is 7.9 m wide, allowing
room for twwo lanes of traffic and a 70 cm wide side-
walk on each side.

Asphalt emulsions reduce pollution, conserve energy

(World Highways, November 1980)

The importance of asphalt emulsions in today's
technology is illustrated by the fact that the United
States Department of Transportation is providing tech-
nical and financial assistance to state and local high-
way agencies for building and evaluating highway sur-
face treatment projects using these emulsions.

The tunnel has a 4.5 m headroom and a trans-
verse slope of 2 per cent. To reach its peak altitude
of 1,175 m above sea level, it has a gradient of 1.4
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Asphalt emulsions, which use water as a solvent -Motor traffic bans on certain days;

mstead of petroleum-based cutbacks, reduce costs and Lo . f peed li' Dl1 ' ts etc.

11 ' d -wenng 0 s ,.

air po utIon an conserve energy.

2) Incentives*: for example

Special training for motorway drivers? -Specific taxation on motor fuel (diesel fuel,

(W Id Hi h N b 1980) petrol) and its effects on prices;
or g ways, ovem er

..-Tax incentives for vehicles with the lowest
Every country should have, as part of Its dnver energy consumption'

training programme, special instruction in driving on '

freeways and motorways, with emphasis on the par- -Energy-saving contracts signed between the
ticular risks and dangers involved. This recommen- State and certain professional branches of
dation is contained in a report issued by the Inter- the transport sector or certain national
national Drivers' Risk-taking, Speed Behaviour, and transport enterprises, etc.

Accidents on Motorways. Research for the study was
conducted in Belgium, Denmark, Germany, Israel, the 3) Educational measures*: for example

Ne~herlands, New Zeal~nd, ~outh Africa, Sweden, -Campaign to teach motorists how to drive
Switzerland, and the Umted Kmgdom. at least cost in fuel consumption;

Using the two factors of speed on the distance -Diversion of peak traffic to least congested
between vehicles on motorways, the researchers cal- routes.
culated the "available reaction time" required for a
vehicle to brake sharply and carry out other emer- 4) Transport: for example
gency maneuvers. Results show that drivers quite Ad ' t t f d . tIn nt P li ' cy '

.-Jus men 0 roa mves eo.

often tend to dnve too close to the car ahead of them,
and this practice is increased in proportion to the -Improvements in the level of service pro-
amount of traffic on the road and the speed it is vided by public transport (frequency, regu-
travelling. larity, comfort), with special reference to

urban transport, etc.;
The researchers conclude that it would be useful ...

to develop devices in automobiles to indicate to drivers -Pro~?tIon o! .public transport services (ad-

what their available reaction time would be under vertismg. pncmg. etc.);

varying traffic conditions and to indicate potential dan- 5
) Scientifi and tech 1 .aI hger in following too close. c no OglC researc

(a) Fuel-efficient vehicles;
More research is needed on the psychology of risk ..

acceptance and taking a chance to find out why people (b) Alternatives for 011 as motor fuel;

seem so careless about driving too close regardless to (c) Other research topics (aerodynamics, etc.)
the danger to themselves and other road users.

II. Measures envisaged in the future

ENERGY CONSERV A nON MEASURES IN mE Same headings as in Part I.
TRANSPORT SECTOR ADOPTED IN

EUROPEAN COUN'IRIES The above questionnaire was confined to inland trans-

port excluding maritime and air transport.
At the meeting of the Committee of Deputies of the European Conference of Ministers of Transport Eighteen countnes had replied to the questionnaire

(ECMT) held at Hamburg in June 1979, the follow- and the followings are the main points taken from the

ing questionnaire was circulated to all delegations re- repliees:
questing information on their energy conservation .
policies in the transport sector. I. Restraints

The following may be included under this head:

I. Energy conservation measures in the transport ... d tri h. h tl . f and -fuel ratiomng by government control;
ID us es W IC are curren y m orce were
taken after the October 1973 oil crisis -traffic bans on certain days of the week;

1) Restraints: for example -introduction or lowering of speed limits.

-Rationing of consumption; .Including those taken by transport trade associations.
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speed limits hitherto applied to lorries and buses only,
new speed limits applicable to private cars have been
introduced (120 km/h on motorways, 100 km/h on
main roads and 80 km/h on other roads). Another
country, Austria, is considering whether to reduce the
speed limit for cars on motorways from 130 to 100
km/h.

(a) Without dismissing the possibility that motor
fuel may be rationed in future, no country has yet
adopted such a measure nor is it envisaged in the near
future unless the crisis becomes substantially worse;
however, several countries are ready to introduce ra-
tioning if the need for it were keenly felt;

(b) Traffic bans on certain days of the week al-
ready exist in certain countries (e.g. for lorry traffic on
Sundays in France) but this measure was not taken
on energy conservation grounds. Because of the re-
cent constraints due to the energy crisis, two countries
have decided that motorists must refrain from using
their cars one day a week (Yugoslavia) or four days
a month (Greece). Austria had adopted this measure
temporarily in 1974 (like many other European coun-
tries) and is considering whether to reintroduce it.

Sweden has reduced the speed limit from 110 km/
h to 90 km/h for the period from 21st June to 15th
October, 1979.

However, it is not enough to prescribe speed
limits, what matters is that they should be complied
with. In France, stronger enforcement and heavier
penalties are planned for offenders, notably for drivers
of heavy vehicles. In addition, speed governors will
be a compulsory fitting in France for the carriage of
dangerous goods in vehicles registered as from 1st
October, 1980. In Sweden too, speed limits have been
more strongly enforced during the summer months.

A less stringent variant. which consists in closing
petrol pumps one day a week. is envisaged by Luxem-
bourg.

Since last July. Yugoslavia has adopted more
drastic measures whereby unscheduled passenger trans-
port services for distannces exceeding 100 km are ban-
ned, and the range of own account transport of goods
is limited to 200 km from the registration base of the
vehicle.

(d) Another measure, of a slightly different kind,
which Finland adopted in 1975 can also be classified
in this section: it consists, for fuel economy purposes,
in raising the weight per axle of road vehicles.

(c) In practice, the main thrust of the action
taken by various countries is directed to speed limits
and their enforcement.

II. Incentives

This refers to any measures which indirectly in-
duce users to consume less energy. They include taxa-
tion price policy and contractual arrangements between
the government and certain branches of the transport
sector.Speed limits for cars and commercial vehicles are

enforced in every European country. In the Federal
Republic of Germany cars are subject to recommend-
ed speeds on motorways. Speed limits vary accord-
ing to the class of road and type of vehicle except in
the United States where, outside built-up areas, there
is a single 97 km/h limit for all roads and vehicles.
Speed limits vary fairly widely for cars as they range
from 88 km/h (Ireland) to 130 km/h (France and
Spain) and 140 km/h (Italy). Speed limits for lorries
are usually lower.

1. Taxation

Broadly speaking, though taxation of vehicles and
motor fuel is fairly heavy, it seems that, until recently,
it was not deliberately used as a means of reducing
consumption or shaping the pattern of consumption.
Admittedly, car taxation could indirectly limit energy
consumption: generally in all countries taxes on ve-
hicles rise with their horse power, and the amount paid
in fuel tax rises with actual consumption, i.e. accord-
ing to horse power and pseed.Spain reduced in 1976 the speed limits introduced

in 1974. Italy reduced its speed limits in 1977. Since
March 1979, Denmark has re-introduced the lower
limits imposed in 1973 and subsequently raised in 1974,
i.e. 100 km/h on motorways, 80 km/h on rural roads
and 60 km/h in built-up areas. Portugal is also con-
sidering whether to revert to the lower limits than
existinng ones which had been applied in 1973-1974.
France has just decided to reduce the speed limits of
all heavy vehicles over 10 tonnes: in future, these will
be 90 km/h on motorways, 80 km/h on other roads
and 50 km/h in built-up areas. In the case of trans-
port of dangerous goods, these first two limits are re-
duced to 80 km/h and 60 km/h. In Yugoslavia, where

However, the real purpose was to bring in re-
venue.

There is a tendency for this situation to change
and in some countries taxation is beginning to be
used to induce users to save energy in the transport
sector.

(a) Taxation can be used to slow down the
growing number of vehicles in use; for instance, in
Greece the taxes levied on the purpose of a car have
just increased threefold.
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(b) Taxation can also be used to induce users the tax on private cars and replacing it by an increas-
to buy cars that are less powerful and so consume ed fuel tax so that the additional cost might induce
less fuel. In all countries vehicle taxation is indeed drivers to adopt a driving style involving less waste of
more or less proportional to engine power but the fuel. The Federal Republic of Germany is consider-
rate of tax can be steepened. A case in point is ing the same policy, i.e. abolishing the tax on cars
France where the tax has been raised on evhicles ex- while raising the tax on fuel.
ceeding 17 hp; these being inherently heavy consum-
ers. (e) Tax rebates can also be a means of reduc-

ing private transport by attracting more patronage for
In Belgium, road tax increases steeply for vehicles public passenger transport services.

over 10 hp.
In France, VAT on public transport was reduced

However, there is sometimes a discrepancy be- in 1974, the loss of revenue being made up by an in-
tween horse-power as calculated for tax purposes and crease in tax on motor fuel.
fuel consumption. This is why, in France, the tax on
vehicles registered since 1977 has been changed and In Finland since 1978, fuel tax is partly refunded
made to relate more to real fuel consumption. Austria to road passenger transport operators. This refund is
and the United Kingdom have similar reforms in financed by increasing the tax burden on other users.
mind.

In the Federal Republic of Germany, considera-
(c) Taxation can be used to influence the choice tion is being given to the possibility of extending tax

of more efficient fuels. In all European countries, rebates for car owners journey-to-work trips to public
diesel fuel is less heavily taxed than standard grade transport users so as to induce people to leave their
petrol and the latter less than premium grade; this cars at home and use public transport services instead.
is an inducement to make use of diesel-engine vehicles.
they having a greater fuel efficiency. 2. Prices

This tendency has be~n given a sharper .edge in (a) Price levels: All countries prefer to influence
Italy where. the tax on diesel fuel was co~sidera~ly fuel pricing rather than introduce rationing. However,
reduced whilst tho~e on petr<;>l were s~bstantially raiS- the policy followed in this respect has not generally
ed. The repercussions of this tax policy were felt on been made clear except in two cases:
prices and the consequence was that the average year-
ly car mileage fell by about 25 per cent between 1973 -In the United Kingdom, fuel prices were rais-
and 1977. ed by 50 per cent in the course of 1979, a

a measure which should damp down consump-
In Ireland too, where indirect taxation in diesel tion;

has not changed since 1969 that on petrol has doubled
since that date. -In France, the aim of Government policy is to

pass on to consumers the entire increase in
In Austria too, consideration is being given to costs borne by producers. Even so, in francs

graduated taxes for different categories of fuel. In at constant prices, petrol is still now 28 per
France, the differential is fairly sharp since taxes on cent cheaper than it was in 1957 (i.e. 84 cen-
diesel fuel are only about 57 per cent of those on times on the price -Frs. 3.05 -as at 4 August

premium grade petrol. 1979).

\d) A wider effort to. keep down consumption by There are differences from one European country
taxat~on has been mad~ m Denmark. In July, taxes to another in the repercussions that oil price increases
on ~iesel fuel were raised ~y 80 per cent and the in the first half of 1979 had on domestic prices: where-
specific tax on petrol was raised by 38 per cent. . t t . th . I d .

J 1 tas m mos coun Ties ese mcreases e , m u y, 0
A similar policy has been followed by the United higher prices ~or diesel fuel in the .national .currency

Kingdom: application of VAT to motor fuels in 1974, of the c?untn~s concerned, the pnce ~emam~d un-
specific taxes increased by one-third in 1976, a further c?anged m Switzerland and even fell slightly m Bel-

increase in 1977 and, finally, in June 1979 a 23 per glum.
cent increase in the tax on petrol, 20 per cent for diesel fuel with VAT raised to 15 per cent. The pnce level for diesel fuel vanes considerably

, from one country to another: in French francs, it

A variant of this policy is envisaged by the Nether- ranges from Frs. 0.97 per litre (allowing for the refund
lands which is considering the possibility of abolishing V AT) in Italy to Frs. 3.09 in Switzerland.
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The difference in price between diesel fuel and main consumers of energy voluntarily enter into com-
petrol also varies yidely depending on the country. In mitments vis-a-vis the government that they will re-
most cases a litre of diesel fuel costs distinctly less than duce their consumption over a certain period.
a litre of petrol: but there are two notable exceptions
to this general tendency: in the Federal Republic of Several countries have taken steps in this direc-
Germany, the prices, including tax, of diesel fuel and tion:
petrol are the same (except that premium grade petrol ..
is slightly dearer); in the United Kingdom, diesel fuel -In Spam, ene~gy con.servatIon agreeme~ts have
is traditionally dearer than petrol, even premium been made WI~h varIOUS branches of mdustry,
grade. At the other extreme, in Italy, petrol costs 2.3 but not yet with the transport sector;

times as much a~ diesel.. France, .B:elgium and the -In Sweden, an energy conservation agreement
~etherla~ds a~e ~n a mId-way posItIon: the petrol/ has been signed between the National Com-
dIesel prIce !atio IS roughly 1.5 to 1. In France, h?w- mittee for Energy Conservation and the Road
ever,. there IS a tendency for the gaps between pr!ces Hauliers Association. This agreement recom-
of dIfferent motor f,!els to. become narr~wer. S1Oce mends hauliers to comply with certain rules as
January 1979, the prIce of dIesel. fuel has 1Ocreased by to routes, driving behaviour, etc., in such a
23.5 per cent as compared with 14.5 per cent for way as to save fuel'standard grade petrol and 13.5 per cent for premium '

grade. -In France, the Agence pour les Economies
d'Energie has made agreements with the SNCF,

,So~e countrIes where ~e. tOUrIst mdustry IS of RATP and road hauliers. The object is to
specIal lDlp'°rtance enable vIsitors to buy petrol ~t reduce fuel consumption per passenger-km or
redu~ed .PrIC~s. It may b~ wondered whe!her thIS tonne-km substantially by 1985: by 10 per cent
p'ractI,ce IS still consonant with the present 011 supply for road transport. This is not to be achiev-
situation. ed by a lower level of activity but by better

(b) The relationship between prices and taxation: producti~ity, which wou~d no long~r be cal-
Where oil products are concerned, it is difficult to c~lated, 10 accor~ance with conventional prac-
draw the line between pricing policy and fuel taxation tice, per .manshtft, but by refere~ce to ~uel
policy. There is however a distinguishing factor consumptIon. These agree.m.ents brmg to light
which is due to differences in the provisions concerning a new concept of productIvity that should be
VAT included in the calculations of chief executives

.in the same way as other data. They also
In France, since VAT cannot be recouped, any presuppose that there is fairly wide scope for

increase in the price of imported oil brings with it an savings in this field, it being possible to re-
increase in the tax paid by the transport operator quite duce consumption by effective limits on speed,
apart from any change in specific taxes.! In other more efficient equipment, driver training and,
countries where V AT can be recouped, the tax com- possibly, re-organisation of services. Air trans-
ponent in the price of fuel tends to decline propor- port is an example of what can be done in
tionately to the increase in the price of oil unless the in this respect (Air France reduced its con-
specific taxes on fuel are raised. sumption by 17 per cent from 1976 to 1978),

Thus, the impact of taxation on the ultimate price -The Federal Republic of Germany is taking
level can vary depending on the relative weight of the same approach. Car manufacturers have
VAT within the taxes on fuel and depending on undertaken to lower the specific fuel consump-
whether VAT can or cannot be recouped. tion of cars by 10 to 12 per cent and that of

commercial vehicles by 5 per cent by 1985,
One. la~t pomt: t~e prIce excludmg tax o! dIesel They are even prepared to revise these figures

fuel varIes m the ratIo of 2 to 1 (Frs. 0.84 m Italy in order to obtain better results in na shorter
and Frs. 1.52 in Switzerland), but the end price paid period.
by the consumer varies in the ratio of 3 to 1 (Frs. 0.97
in Italy and Frs. 3.09 in Switzerland).

m. Educational measures

3. Contractual agreements for energy conservation If an energy conservation policy is to succeed-
A new approach to the problem of energy conser- esp~ci,ally a policy of persuasion,rather than constraint

vation consists in a contractual policy whereby the -It IS necessary that the public at large, and more
particularly people concerned with transport activities,

1 A h " VAT . P"nI d S . d S . I d th " should be alerted to this problem by a whole series
s t ere IS no m 1 an. pam an w1tzer an, e question .

of recouping it does not arise in those countries. of measures to teach drIvers how fuel can be saved
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by driving "smoothly" and efficiently, whereas cam-
paigns of this kind were hitherto mainly intended to
improve road safety.

IV. Transport policy

1. Road investment

Several countries have stated that there is a ten-
dency for road investment to level off, and perhaps
even decline, without it being clear whether this is
directly due to the energy crisis. The latter can only
confirm this tendency, yet even so, in many cases, road
investment, especially motorways by-passing built-up
areas directly bring about substantial savings of fuel.

Either directly or through motoring associations,
nearly all countries are doing something on these lines.
Among the country replies, only a few of the most out-
standing examples need be mentioned.

In Belgium, the mass media (radio, TV and press)
have drawn the attention of drivers to the importance
of complying with speed limits for energy conservation
reasons, and hints given on how to use fuel sparingly
when driving.

It is doubtless conceivable that road investment
policy in future might be biased more in favour of
urbann areas to the detriment of inter-city motorways.

Similar action has been taken in Italy, Ireland,
Norway and Finland, notably by drawing attention to
the proper tuning of engines. In Finland, it is intend-
ed to arrange advanced driving courses and publicity
campaigns on fuel consumption of new types of ve-
hicle in the light of the recommendations of the Unit-
ed Nations Commission for Europe.

Furthermore, in some countries, notably France
and the Federal Republic of Germany, a form of in-
vestment which had not been seen for many years is
re-emerging, i.e. cycleways along main roads or in
towns to encourage the use, for relatively short trips,
of two-wheeled vehicles (bicycles and motor cycles)
which consume less fuel than cars. This new attrac-
tion for cycling, which never ceased in some countries
(the Netherlands and Denmark for instance) deserves
mention since the energy crisis can indeed give it a
fresh impulse.

In Sweden. the target of these campaigns is a 10
per cent saving of fuel during the summer months.

2. 

Promotion of public transport services

Transport policy generally, especially with regard
to urban transport, was hitherto intended to promote
public transport services mainly on financial grounds
(to reduce the losses of the railways and of urban
transport undertakings) or for environmental protec-
tion reasons (to reduce urban traffic congestion).

In the Federal Republic of Germany. the motor
industry has undertaken to publish data showing the
exact fuel consumption of cars on a uniform basis. to
draw the attention of drivers on how to drive most
thriftily, to make plans for the fitting of devices in-
dicating fuel consumption and then to launch cam-
paigns inducing drivers to have their carburettors cor-
rectly adjusted at low cost.

In Austria and the Federal Republic of Germany.
consideration is being given to including the concept
of fuel economy in the driving test.

In France, a brochure issued every year by the
Agence pour les Economies d'Energie gives tested con-
sumption figures in relation to speed for the various
car models as an incentive to manufacturers and users
to give their preference to those that use less fuel. The
Agence has also launched a full-scale publicity cam-
paign aimed at motorists whose main message is to
stop wasting fuel, the keynote being the word "Gaspi"
from the French word for waste, i.e. "Gaspillage".

This policy is, of course, given fresh impulse by
the energy crisis and, even more than before, its aim
is to transfer part of the traffic from private transport
to public transport modes involving less fuel consump-
tion. The savings are substantial as can be seen from
the two following instances:

-per passenger carried, the new Paris-Lyons
high speed train will consume half as much
energy as a 7 hp car on a motorway (with two
occupants);

-again per passenger carried, the Paris Metro
consumes one-third as much energy as a small
car in an urban area (i.e. with a single occu-
pant as is commonly the case in town).

The campaign is to be followed up in the driving
schools. To ensure that driving licence candidates
are keenly aware of this view of things, a fuel con-
sumption meter will be compulsory on all driving
school vehicles in 1980.

Considered purely from an energy conservation
angle, public transport is a sound proposition, but it
is by no means certain that users are aware of this
and shape their behaviour accordingly since public
transport fares and the cost of using a car do not neces-
sarily reflect the differences in fuel costs. The promo-

In the United Kingdom. a publicity campaign was
launched in 1976 to show drivers how to reduce their
fuel consumption. This campaign was taken up by
motoring associations with government support in
1979.
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tion of public transport thus implies a two-pronged
effort: a better standard of service (comfort, frequency
and regularity), together with more attractive fares, es-
pecially at off-peak periods, (days of the week or hours
of the day).

The construction of new lines, either for high-speed
trains or for the removal of bottlenecks, especially
around Paris, is also proceeding apace.

Again in connection with psssenger transport, the
introduction of regular frequency services between large
towns, the inter-city services in the Federal Republic
of Germany for instance, can be of great help in bring-
ing back patronage to the railways.

(a) Urban transport

More underground lines are being built in conur-
bations where the population exceeds a million. In
France, this is the case in the Paris area and in the
big provincial conurbations (Lyons, Marseilles and
Lille) and the same applies to Belgium and Spain.
However, the main emphasis is being put on better
operating conditions for buses by providing segregated
tracks for buses or trams, reserved lanes for buses, and
in some cases contra-flow lanes in one-way streets. The
use of large-capacity articulated buses is also gaining
ground.

Lastly. where fares are concerned. something can
be done to trim down traffic peaks and induce passen-
gers who are not obliged to travel at peak periods
because of their work or family obligations to use the
railways at the least busy times. One can either im-
pose a surcharge or ban the use of certain concession-
ary fares on certain trains at certain times. These
procedures are already applied by certain railways.
They could be adopted more widely and systematically.

In Finland and Sweden, substantial rail fare re-
ductions have been in force since 1 October and July
1979, respectively, and in Ireland a publicity campaign
has been launched to get more people to use public
transport.

In several countries efforts are being made to offer
more attractive fares. In the Paris area, the carte
orange, which was introduced some years ago with
great success, gives equal and unlimited access to theMetro, 

the bus system and sub-urban trains. Similarschemes 
exist in Belgium and Norway.

In the case of freight transport, several countries
e(.g. France and the Federal Republic of Germany) are
directing their efforts mostly towards the development
of combined transport by providing financial assistance
for the creation of inter-modal terminals and new
"through" services.

As public transport cannot easily cater for all trips,
some countries (the Netherlands, he United Kingdom
and Federal Republic of Germany) consider giving en-
couragement to car pooling. This procedure which
consists, as it were, in putting private transport to pub-
lic use enables motorists to take passengers other than
members of their own families (e.g. neighbours or col-
leagues) for their journey to work.

The United Kingdom is studying a programme for
the electrification of railway trunk routes, one of the
aims being to save energy.

In Belgium 50 per cent of the railway network
will be electrified by end-1980 and it will account for
78 per cent of traffic in terms of tkm. By 1985 57.5
per cent of the network will be electrified.

(b) Inter-city transport

Since private cars account for about 80 per cent
of journeys exceeding 100 kIn, rail transport would
increase substantially if such journeys were even to
some extent transferred to the railways.

V. 

Technological progress

All the efforts to save energy in the transport sec-
tor, as summarised above, fall within the context of
present transport technologies. Their principal aims
are either to prevent waste or to transfer some of the
traffic from one mode of transport to another, less
fuel-hungry one. This is a conservation policy in the
most traditional sense since it consists in spending less
so as to achieve greater savings.

In gress figures, railways could absorb a big in-
crease in traffic but, in practice, on a good many routes,
not all, this transfer would be well-nigh impossible at
peak hours ahd on peak days.

In consequence, action should be taken in three
directions: comfort, capacity and fares.

The replacement of existing stock witr better sus-
pended and larger capacity coaches is being speeded up
in certain countries, notably in France where double-
decker coaches are gradually coming into service on
the busiest suburban lines. Consideration is also being
given to the introduction of coaches of this kind on
main lines.

However, while such measures are helpful for
dealing with a situation which is marginally and tem-
porarily critical, they are not sufficient for more seri-
ous crisis of longer duration. The solution therefore
lies in a new technical breakthrough leading to more
efficient vehicles and of the use of alternative fuels

49



The Federal government is spending DM.II0 mil-
lion for the design, development and testing of the car
of the future which will consume less fuel, be better
adjusted to the environment (there being less emission
of pollutants) besides being safer for its occupants.

which could be substituted for petroleum in the trans-
port sector.

1. Less fuel-hungry vehicles

As a general rule.. European cars are among those
with the lowest fuel consumption. According to an
international comparative survey conducted in 1976 by
the United Nations Economic Commission for Europe,
the average consumption of European cars was under
10 litres per 100 km. Some instances are given be-
low:

(c) In Italy, Fiat, jointly with the l'Ente Na-
zionale per l'Energia Elettrica have developed proto-
types of electrical or hybrid vehicles which may begin
to be produced on an industrial scale at a relatively
early date. The makers are also endeavouring to
produce a more fuel-efficient engine.

8.5 litres

8.7 litres

=
(d) In Sweden the aim is to reduce fuel consump-

tion from 9.3 litres per 100 kIn to 7.5 litres in 1990
by introducing new regulations based on forthcoming
experiments.

=

9.3 litres

9.5 litres

=

French cars

Italian cars

British and
Swedish cars

Gernlan cars (e) In Yugoslavia, research is also proceeding for
the development of less fuel-hungry vehicles.

=

Measured against the size of the population, motor
fuel consumption is, on average, in the region of 320
kg per capita per year in Western Europe. The cor-
responding figure for the United States is 1,400 kg.

(f) The United Kingdom Government has recent-
ly come to an agreement with car manufacturers with
a view to ensuring that new models will consume 10
per cent less fuel than at present. This target is to
be attained within five years.Although this is a relatively satisfactory situation,

car-manufacturing countries in Europe are now launch-
ing a campaign jointly with the motor industry for the
introduction of new models which would be lighter,
designed for less air resistance and equipped with more
fuel-efficient engines.

2. Alternative fuels

Ways of producing petrol synthetically from
sources of energy other than petroleum were discover-
ed long ago. but except in wartime or in cases of
cases of economic blockade. they were not used be-
cause of their generally high cost.

The increased price of oil has attracted fresh
attention to transport fuels which could be substituted
to some extent for oil, though not entirely so.

(a) In France, makers will be asked to produce
by 1985 a range of cars consuming distinctly less fuel:
7.3 litres per 100 km.

The Agence pour les Economies d'Energie has
signed agreements with the motor industry for the
development before the end of 1980 of two prototypes
which would cut fuel consumption by 25 per cent to
bring it down to 6.34 litres per 100 km. Three countries (Italy, the Netherlands and

France) have been using propane or a propane/butane
mixture as motor fuel for some time. Admittedly,
this is still being done on a relatively modest scale, but
in Italy and the Netherlands it accounted for 3 per cent
and 5.8 per cent respectively of their domestic con-
sumption of motor fuels. In France, the butanef
propane mixture is used in about 100,000 vehicles be-
longing to specialised fleets and consumption amounts
to between 300,000 and 400,000 tonnes a year.

As part of a research programme which is partly
government financed, French makers have developed
prototypes which, besides being lighter and so consume
less fuel, still provide as much protection for their
occupants as good existing cars if they suffer impacts
of twice the same severity. Similar action is to be
taken for lorries.

Furthermore, a number of technical measures can
be taken without delay to reduce the air resistance of
commercial vehicles, (smooth-sided vehicle bodies, fit-
ting of wind deflectors and streamlining of the upper
part of the vehicle).

In Finland there are several major projects, based
on experience during the war years, for the use of a
former alternative fuel: charcoal gas. This know-how
is being applied to modern petrol and diesel engines,
the idea being to make it possible to run these engines
on charcoal gas.(b) In the Federal Republic of Germany, the

motor industry has undertaken to reduce the fuel con-
sumption of cars by 10.12 per cent and that of com-
mercial vehiclse by about 5 per cent by 1985.

Beginning this year (1979) the Finnish car indus-
try is mass-producing a car that will run on petrol and
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oil or turpentine. The engine uses petrol for starting so far is the instability of the mixture, the methanol
up and at low speed, but switches over automatically component being heavier has a tendency to sink.
to oil or turpentine for normal running. These are
not alternative fuels in the true sense, but the aim is (c) Sweden
to conserve the higher-grade and more expensive oil
products. Consideration is being given to fuel mixtures con-

sisting of petrol and methanol or other alcohols. The
In 1979 Finland also began research on the use implications as regards taxation have received special

of methanel as an alternative fuel. attention, the reason being that these alternative fuels
have a lesser efficiency that the taxation of vehicles

Other research projects are now in progress. and fuels should take into account so as to ensure that
the use of these alternative fuels will not be hampered

(a) Federal Republic of Gennany and will eve~ be encouraged by a better adapted sys-
tem of taxation.

One procedure consists in combining electrical propulsion, with the internal combustion engine and A wo~king party IS also considenng new techm-

in recuperating, by means of pressure accumulators, cal reg';llatIons for future cars ~o that they may con-
the energy used when braking. Projects for buses and some eIther petrol or a fuel mIX.

trolley buses using these new technologies are encourag-
ed by Federal Government appropriations amounting (d) In France
to DM.34 million. .

A new Agency for the promotion of new types of
An alternative procedure consists in mixing petrol f';lel has j~st been instituted. I.ts policy is m?re par-

with another fuel. A full-scale experiment is to be tIcular!y dIrected ~o, the production of alternative fuels
conducted from 1979 to 1981, mostly in Berlin, with of a?ncultural ongm, notably those b~sed on alco.hol
1 500 motor vehicles remain on alternative transport obtaIned from sugar-beet and methanolIc formentatIon,
f~els such as methanol and hydrogen, and also elec- The present in.tention is to intro?uce within the next
trical energy. This test is part of the programme for tw~ years a pIlot syste~ embracIng a com~lete cycle
"comparative testing of alternative sources of energy wh~ch cover~ the growIng of e~ergy-producmg crops,
for road vehicles" which is supported by the Federal theIr processIng and the marketing of a new fuel.

Ministry for Research and Technology with a grant of ( ) 111 11 . DM 135 million e e Umted Kmgdom IS more especia y gIv-

..ing attention to liquid synthetic fuels derived from coal
The special significance of methanol lies in its and the Government is subsidising research in this

being obtainable not only from oil and natural gas but field.

also from hard coal and lignite, Tests conducted in "" ..,
1975-1976 by the Federal Ministry for Research and. (f) In:land!s lookm~ Into the possIbIlIties of
Technology in co-operation with Volkswagen show USIn.g electnc vehIcles, ad~mg al~ohol to fuel and pro-
that up to 6 per cent methanol additive no conversion ducmg methanol for use m engInes.

is required. When the proportion rises to 15 per cent ( ) I B 1 .' t fi . d I . f 1' .g 0 e.gIum a pnva e rm IS eve opmg a ue

only mInor adJustments are needed but, beyond 15 per
II f bh h' I d .' h b ' d bl ce or uses.

cent, t e ve IC e an Its engIne as to e conSI era y
modified, In consequence, consideration is being given
to whether the addition of up to 6 per cent methanol 3. Steps taken by the European Economic

is reasonably practicable at once. Should this prove Community
successful a fu~ther step (i.e, over 6 per cent methanol) On the technical side, the EEC intends to under-
would be consIdered. take, as part of the COST exercise, three studies on

the following topics:

(b) 10 Italy 1 . 1 h.
1-e ectnca ve IC es,

The National Research Council, in co-operation
with industry, is considering the possibility of large- -dual-mode trolley buses,

scale productio~ of ethano~ from biological matter -use of alternative fuels for road vehicles,
(sugar-beet, agncultural resIdues and surpluses, gar-
bage) and then producing a petrol/ethanol mix con- Apart from this, the Commission of the Euro-
taining up to 20 per cent ethanol. The use of a ter- pean Communities has just published a report on

nary (petrol-methanol-ethanol) mixture for cars at pre- energy conservation which draws attention to the fol-
sent in use is also being investigated but the difficulty lowing joints concerning the transport sector:
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-replacement of petrol engines by diesel engines The report recommends that there should be clos-
which are more efficient; er uniformity of fuel taxes and prices and that these

f 1. ht h . 1 . th b tt d should be determined by reference to the replacement
-use 0 Ig er ve IC es WI a e er aero yna- .

.d .and development cost of energy resources, I.e. at anmIC esIgn; appreciably higher level than the present one.

-development of electronic ignition;
1 .Lastly, the Commission tabled a proposal for a

-deve opment of new types of engIne; decision on 15th June last regarding further Communi-

-further research and tests concerning an elec- ty action in the field of energy conservation with par-
trical vehicle for the future. ticular reference to transport.
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Ill.

DOCUMENTATION

The following papers are summarized from full pre-
sentations made at the fourth IRF African Highway Con-
ference in Nairobi, January 20-25, 1980. (World High-
ways February/March 1980).

and that each country should define its own intermediate
technology.

LOW-COST AND LOW-TRAFFIC ROADS

Low-cost road constroction stabilization and
compactiow

Soil stabilization is defined as a method of construc-
tion in which the bearing capacity of the soil is increased
to such an extent that it is in a position to sustain the trans-
mitted stresses of traffic and weather without suffering
permanent deformation. Due to the saving of material
and transport costs by using local materials, and the im.
provement of the bearing capacity of the entire highway
construction by soil stabilization, the various methods of
soil stabilization play an important part in the strengthen-
ing of traffic surfaces. The author describes the general
principles of soil stabilization, including the use of hy-
draulic binders, quick lime, hydrated lime, bituminous
binders and chemicals. He discusses types of equipment
used in mechanical soil stablization, and emphasizes the
potential of recycling old asphalt pavements, a process
where the worn-out asphalt is taken up, crushed, remixed
in a conventional hot-mix plant and combined with a
certain proportion of new asphalt for use in new pave-
ments.

Low-cost equipment for low-traffic roads: a case studyl

Although Malaysia has an ambitious industrializa.
tion and urbanization programme underway, the coun-
try's agricufiltural sector is the largest contributor to the
economy and is the largest employer of labour. In open-
ing up the agricultural areas of Malaysia, the Government
is involved in an intensive road building programme.
The lack of sufficient funds for purchase of sophisticated
equipment has largely been overcome in Malaysia by the
use of the integral loader/backhoe. Malaysia's import
of loader/backhoes averages in excess of 40 units per
year. They can be used to clear rights-of-way for new
roads, dig drainage ditches, form slopes, dig trenches for
installation of culverts and utilities, and form the road
bed. In addition, they can be used as cranes and trans-
porters. Their relatively high road speed and low weight
make them easily transportable, so they can be removed
from the project at night and are not subject to theft or
vandalism. Rural roads in third world countries: design,

construction, and maintenance4

The author discusses the shortcomings of the tradi-
tional economic analyses which are unsuitable for rural
roads and the producer surplus-oriented type of analysis
which is more appropriate for rural areas of low economic
activity. He illustrates his theory with case histories in
the Dominican Republic, Honduras, Sudan and Zambia.
He describes the engineering and contractual aspects of
rural road projects, covering design to appropriate stand-
ards, construction and rehabilitation work, and mainten-
ance operations. He stresses that project implementa-
tion for a rural road construction programme requires a
different set of monitoring, procurement, management
and control tools than those suitable for other highway
projects. He presents a case study on a rural road in
Bolivia, and demonstrates how the development of a
remote area has been stimulated by the construction
(through different stages) of a typical feeder road.

Labour-intensive methods in road constructiOn2

Improvement in machinery for road construction
over the past 50 years has little relevance in developing
countries, especially in the building of low-cost roads,
where conditions are more favourable to labour-intensive
methods. According to the World Bank, labour inten-
sive methods result in higher costs, although economic
costs are taken into account. However, the International
Labour Organisation (ILO), taking into consideration
not only economic costs but also social costs, concludes
that hand labour methods are generally less expensive.
Both organization arrive at the conclusions that the opti.
mum methods involves the use of intermediate techno-
logy, including labour intensive methods and fully
mechanized processes, devoting to machines the tasks for
which they are particularly efficient. The author con-
cludes that intensive use of labour has many attractive
aspects but it involves considerable difficulties; such
methods result in only a slight increase in employment;

a By Peter O. Schibli, Product Manager, Bomag Boppard/Rhein, Federal
Republic of Germany (A Division of Koehring Col, United States).

4.By Peter Simmersbach, Director, GITEC Consult GmbH, Federal
Republic of Germany.

1 By F. E. Cassidy, J. I. Case Company, United States.
2 By L. Odier, Director, B.C.E.O.M., France.
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URBAN TRANSPORT ly. This system provides a wider range of traffic manage-
ment facilities than conventional computerized traffic
control systems, but at less cost. A number of "Com-
pact" systems are being installed in smaller towns and
cities in the United Kingdom. The paper describes tele-
phone and radio emergency systems; automatic road
guidance for drivers; and considers the implications of
the continuing rapid advances in micro-electronics and
opto-electronics on the future development of control and
communications systems for road traffic.

Transport planning in urban areas5

The author discusses changing attitudes toward the
transportation planner as a result of continued traffic
congestion in large cities, and stresses the importance of
a clear definition of goals and objectives in transport plan-
ning. Traffic inducement by new transport facilities has
to be included in economic evaluation; often the actual
time savings by the construction of new transport facili-
ties are much smaller than expected. The conventional
transportation master plan based on fixed land use be-
came obsolete when land use went in another direction
than expected, especially where land use could not be
controlled. The author discusses co-operation between
developing and industrialized countries in planning and
implementing transportation projects, and the role which
the foreign advisor or teacher can play. He concludes
that in many cases it is advisable to shift the responsibility
for transport projects to local administrations.

TRANSPORT AND ENERGY

Transport costs in the context of rising oil prices8

The author forecasts that over the period until the
year 1990 prices of oil will rise at lease 5 per cent per year
and possibly as much as 9.5 per cent per year if the search
for substitutes, such as shale oil, is speeded up. The
trend towards greater production of gasoline, naptha and
middle distillates, and lesser production of fuel oil, could
have a crucial effect on the comparative costs of sea trans-
port, where the main fuel is fuel oil, and road transport,
where the main fuel is diesel oil. A generalized calcula-
tion suggests that a ship has to travel 1.9 times further
than a road vehicle for the latter to compare favourably
in transport costs. Because escalation in the price of
diesel fuel will make sea transport more competitive, fu-
ture plans for international highways in the interest of
flexibility and security will pass on trans-coastal roads
and roads linking ports with larger cities in the hinter-
lands.

The bus and its operation in a modem transport
system6

Buses provide the maximum transport service with
minimum demands on the infrastructure, as they can be
operated on existing roads. However, because the bus
shares the road with other traffic, it is impeded and attains
only low average speeds, and thus does not represent an
attractive alternative to the passenger car. The bus
should be viewed not as an isolated vehicle, but as a com-
ponent of a self. contained transport system comprising
the vehicle, the road lane and bus stop, and the opera-
tional organization. The bus can be operated more effi-
ciently if a lane is reserved for its use, and if raised plat-
forms are built at bus stops so that passengers board and
alight without using steps. An automatic track guidance
system has been developed to provide the very accurate
control needed for this concept. Fitted with appropriate
onboard equipment and running on suitably modified
routes, the bus assumes certain characteristics of a rail
vehicle, such as high passenger-carrying capacity, rapid
loading and unloadinv and greater comfort.

PLANNING, CONS1RUcrION AND
MAINTENANCE OF ROADS

Feeder roads and their economic impact on
agricnItnral co-ordination and transmigration9

Feeder roads tied to a penetration road are critical
elements in the co-ordinated settlement of virgin territory
with characteristics that make it suitable for agricultural
development. The same may be observed for other types
of economic development in a rural setting. but the im-
portant aspects is the necessity for evaluation of the pro-
posed roadway network within the context of total deve-
lopment prospects in the areas to be served. The need
for an integrated approach requires trade-offs in respect
of the level of detail possible within the resources avail-
able for project evaluation. The author cites three case
studies in Bolivia. the Gambia and Nicaragua to indicate
how this trade-off on the level of detail has been resolved
to meet the needs of the situation under study. The
method has identified valuable criteria for evaluating the

8 By R. E. G. Smith, Deputy Managing Director, the Economic Intelli
gence Unit Ltd., United Kingdom.

9 By R. A. Hubbard, Vice President, Wilbur Smith and Associates, Inc.

United States.

Control and communication systems for road traffic7

The author reviews the state-of-the-art of traffic con-
trol and communications systems in the United Kingdom.
beginning with the first vehicle-actuated traffic signals in
the mid-1930s. discussing the experimental computerized
traffic control systems tested successfully in London and
Glasgow in 1966, and describing the second generation
"Compact" urban traffic control system developed recent-

5 By Dr. Ing. Lutz Beckmann, Professor of Highway Engineering and
Transportation, Institute of Technology (TFH), Berlin.

6 By Dr. Ing. Hans Hagen, Maschinenfabrik Augsburg-Numberg,
Federal Republic of Germany.

7 By R. Ham, Department of Transport, United Kingdom.
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economic desirability of penetration-feeder roads as a
means of promoting the development of areas with agri-
cultural and related potentials.

Road safety, accident investigation and prevention12

At the root of nearly all road accidents there is a
human failing. In comparison with these failings, de-
fects in the highways are much less significant as a
cause of accidents. Highway agencies frequently need
to produce relatively cheap solutions to persistent acci-
dent problems within the basic limitations of the exist-
ing highway system. To achieve this result effectively
is not easy. The essential steps in the process are data
collection, data analysis, investigation of priority sites.
identification and evaluation of remedies, works and
monitoring. The author describes in detail methods of
carrying out the various steps and concludes that the
results will constitute the best value obtainable for the
money that is available for accident reduction. Acci-
dent figures for at least three years after completion
should be studied to see if the planned reduction, com-
pared with the numbers that would have been expected
if no improvement had been made, has been achieved.

A rural highway planning systemlO

The author describes a basic "rural highway plan-
ning system" developed by the Federal Highway Ad-
ministration over the past four years, which uses the con-
cept of collecting the minimum basic information needed
to plan and operate an efficient highway transportation
programme. The programme makes maximum use of
the computer. A series of manuals of instructions and
40 computer programmes have been developed and these
will be furnished by the Federal Highway Administration
(FHW A) of any country wishing to install the system
for its own planning programme. FHW A will also pro-
vide the "Computer programme installation guide", and
samples of the key programmes. This documentation
and support data should make it easy for any country to
properly install the programme upon its computers.
FHW A provides all information free of charge, and need
only be reimbursed for the cost of the computer tapes.
Further information may be obtained from FHW A,
Washington, D.C.

ORGANIZA110N OF ROAD
ADMINISTRA110N, RESEARCH

ROAD SAFETY, SIGNALS, MARKUP
AND LIGImNG

Managing maintenance resources13

Management problems. rather than technical prob-
lems. present the biggest challenges and opportunities
to highway maintenance organizations throughout the
world. Under conditions of limited financial resources
and numerous competing high-prioritw needs. the neces-
sity to maximize the impact of those resources is inten-
sified. The maximum impact can most effectively be
achieved through improving the way given resources are
managed.

Improving the management of maintenance involves
more than defining a new organizational structure. It
involves defining the maintenance service levels to be
provided, inventorying the road network, defining opti-
mum work methods and crew sizes, scheduling cres.
training personnel and much more.

The author describes opportunities for making the
most of the resources allocated to maintenance. In
addition, he outlines a rational basis for defining those
resources necessary to provide desired levels of main-
tenance services.

12 By P. N. Gerosa, Department of Transport, United Kingdom.
18 By John Jorgensen, Roy Jorgensen Associates, Inc., Gaithersburg,

United States.

Road safety, signals, lighting, signs and road markingsll

The author describes advances made in recent years
in signals equipment (high intensity signals. fizre optic
light indicators. vehicle-actuated control at intersections.
and the "Pelican" type signalled pedestrian crossing).
He describes the types of lighting used on motorways and
all-purpose roads. with emphasis on light-weight and
breakway light supports, and relates measures taken to
conserve energy and improve safety during maintenance
operations on light fixtures. General principles of road
signing are described. including materials for and con-
struction of signs. requirements for lighting and reflec-
torization. variable measure signs and special signs used
to warn motorists of road construction and maintenance.
The contribution of road markings to road safety is
stressed. and methods of marking the edge of the carriage-
way, the centre of the road. lanes. hazard and parking
restrictions are illustrated together with details of the
materials used for the markings.

10 By L~on Litz, Deputy Chief for Dev~lopment Federal Highway

Administration, United States.
11 By R. J. Bridl~, Chid Highway Engineer, Department of Transport,

Unit~d Kingdom.

55



IV.

RESEARCH AND TRAINING PROGRAMMES

TRAINING PROGRAMMES CURRENTLY
CONDUcrED AT THE INSTITUTE

OF ROAD TRANSPORT, MADRAS, INDIA

2. Evaluation of effects of introduction of electric
traction of railway systems in Madras Central-Gummi-
dipundi sector over metropolitan bus system in Madras
Central-Ennore Sector (completed)

The Institute is equipped with staff and personnel
with specialization in traffic and transportation engineer-
ing and planning and automobile engineering. In Sep-
tember 1979 it began an exclusive driver training school
with State Government support to give induction train.
ing to young persons with certain minimum educational
qualifications, physical and psychological requirements
and age qualifications and trains them for a period of
32 weeks in various aspects of driving consisting of
driving theory and practice, traffic education and public
relations, and vehicle mechanism. These driver trainees
are in good demand and are absorbed in State transport
corporations as bus drivers on completion of their train-
ing. The Institute has also set up specialized quality
testing facilities for various automobile components to
satisfy the approved standards and serves the transport
operations and industries in the field in choosing the best
materials with quality. The Institute has on its role
14 engineers with degree and post graduate qualifications
and other supporting technical and scientific personnel
to assist them in research, consultancy, testing and train-
ing programmes of the Institute.

3. Technical staff norms for depots of Pallavan
Transport Corporation Limited (Metro) Madras (in
progress)

4. Bus accident analysis -.1979, Performance of
Cholan Railways Corporation Limited (in progress)

(c) Training -Training courses for:

1. Technical officers of State transport under-
takings. March 1980

2. Traffic officers of Pallavan Transport Corpora-
tion Limited Metro) on safety and accident prevention
management Batch 5. April 1980.

3. Assistants of State transport undertakings on
transport laws. April 1980.

4. Autorickshaw drivers of Madras City. May
1980

5. Traffic officers of Kattabomann Transport Cor-
poration Limited on safety and accident prevention
management. May 1980.Activities of the Institute during 1980-1981 are as

follows:
6. Assistants of State transport undertakings on

transport Law. June 1980.(a) Research schemes 1980-1981

1. Assessment of transport bus drivers' perform-
ance and application of ergonomics in driver work space
design training progress (in progress)

7. Traffic of Anna Transport Corporation Limited
on safety and accident prevention management. July
1980.

8. Officers of State transport undertakings on be.
havioural sciences. September 1980.

2.
pleted)

Road Accidents Tamil Nadu, 1971-1978 (com-

9. Traffic officers of Cholan Roadways Corpora-
tion Limited on safety and accident prevention manage-
ment. October 1980.

3. Bus accident analysis 1978 performance State
Transport Corporations of Tamil Nadu (completed)

4. Tyre and tube performance with refrence to
various types of operation (in progress) 10. Technical officers of State transport under-

takings on maintenance management. October 1980.

(b) Consultancy services (1980-1981) 11. Officers of State transport undertakings on bus
and crew scheduling. January 1981.

1. Optimization of bus operation in Cholan Road-
ways Corporation Limited. Kumbakonam- Thiruvaiyaru
sector (completed)

12. Officers of State transport undertakings on
materials management. February 1981.
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WORKSHOP ON RESEARCH TOWARDS A as an effective tool to member Governments in identi-
MEmODOLOGY FOR DEFINING THE fying the most pressing needs within the large require-

TRANSPORT NEEDS OF ISOLATED ments of isolated communities as a whole, This would
COMMUNITIES enable the formulation of a phased, action-oriented pro-

.gramme starting with the most pressing needs and will
The second workshop of the ESCAP project to- consequently maximize the impact of the programme

wards developing a methodology for defining the trans- on the people. It was felt by the workshop that this
port needs of isolated communities was held at Bangkok approach was essential in order to achieve the objectives
from 4-10 June 1981. The objectives of the project as of the project,
brought out in the first workshop held in Kuching,
Malaysia, in March 1980, were to determine a suitable In the above context, the workshop made the fol-
methodology for identifying the immediate short-term lowing major recommendations,
needs of isolated communities and for meeting them
quickly without linking them with large and long-term (1) Index of transpo,rt isolation
national or State plans and mainly through self-help, ., .f 't
In the first workshop a provisional mehodology was The mdex of transport IsolatI°.n 0 a commUnI y
framed to be tested by seven country research in six may be ~etermined by ,the a--:erage dlst.ance be~een. the
countries (Thailand (two), Bangladesh, Indonesia, communIty and the basIc soclo-economic necessitIes,I,e.:
Malaysia, Nepal and the Philippines -one each) in (a) Nearest location of medical centre;
two isolated communities in each country. The metho- .
dology was thereafter to be reviewed, refined and final- (b) PrImary school;
ized in the second workshop to be held after about a (c) Secondary school;
year,

(d) Police station;
In the second workshop attended by the country M k to

researchers from five countries (that is all except the (e) ar e,

Philippines) and by experts from ESCAP, the final ( f ) Agriculture extension office;
recommendations in regard to methodology were made ., ,
covering the following issues identified by the work- (g) Buyer for the mall village product,

shop: (h) Nearest location on a motorized transport
(1) Measure of isolation network.

(2) Concept of short-term (2) Methodology for determining inter-se priorities

(3) Methodology for determining priorities within within the isolated communities
the isolated communities (a) The priorities in the context of a phased

(4) Identification of transport needs action plan may be. dra~ up taking into a<;:c°unt the
index of transport IsolatIon and the populatIon of the

(5) Identification of appropriate technology community by using a staggered matrix table as indicated
(6) Feasibility and extent of self-help in the paragraph below,

(7) Type and sources of external assistance (b) Isolated communities may be arranged in
required groups pertaining to the in?~X of ~rans~ort isolation ~nd

within a group, communItIes wIth hIgher populatIon
(8) Guidelines for surveys may be taken up first, the total number depending on

the resources available, The categories for priority may
Before formulating the recommendations of the be made in relation to the two criteria of isolation index

workshop, the provisional recommendations were dis- and population, through a staggered matrix table, the
cussed at a seminar organized by ESCAP on 9 June steps of staggering to be decided by judgement in the
1981 where representatives from universities, research context of the conditions in the country concerned.
centres, government departments, international organiza- The staggered matrix table below will serve as an exam-
tions, diplomatic missions etc. were invited and their pIe (figures are only illustrative).
views obtained and taken into consideration. After .

.., Populauon

further dIScussIons the workshop arrIved at the conclu- Index oftransport isolation.' h f h' , b .call . 1 1500 and above 1000-1500 Below 1000

sion that m t e context 0 t IS proJect, asl y SllDp e

indiexesjmethodologies needed to be formulated: (a) 40 km and above. .Category 1 Category 2 Category 6
for assessing the degree of transport isolation in indivi- 30-39 km. ...Category 3 Category 5 Category 8
dual communities; and (b) for determining priorities 20-29 km. ...Category 4 Category 7 Category 11.th . th . 1 t d . t . th t the may serve 10-19 km. ...Category 9 Category 10 Category 12
WI m e ISO a e commUnI Ies so a y
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(i) While considering appropriate technology for
road surfacing, the trade-off between high/low capital
cost and low/high maintenance cost may be kept in
mind;

(3) Identification of kansport needs

The methodology may be based primarily on the
assessment of transport needs through:

(a) The demand of transport. from user sectors; (j) In case of hilly and other areas where pro-
vision of rail, road or other surface modes may be diffi-
cult and expensive, the feasibility of providing short-
haul air services using small inexpensive aircraft may
be considered with air strips being constructed mainly
through self-help.

(b) Trend of growth in traffic in the last five
years with a factor added for the past growth rate hav-
ing been affected by the inadequacy of transport;

(c) (a) and (b) above may be cross-checked with
each other with greater weightage to (a);

(d) While analysing the expressed transport needs
of the residents. they may be cross-checked with the
"problems" to be obtained from them separately to
reduce the element of inflation 0 the extent feasible;

(5) Feasibility and extent of self-help

Detailed guidelines for the factors to be kept in view
were given by the workshop. Some of the important
points indicated were as follows:

(a) Feasibility of linkage with Food for Work
Programme;

(e) For assessing the expressed needs of the re-
sidents. household surveys may be conducted as per
guidelines indicated. (b) Feasibility of raising money from users

through cess on grain or cess on use etc;

(c) A scheme for maintenance of specific stret-
ches of the local road by residents free of cost in return
for the right to grow crop. vegetable etc. on the right
of way portion of the road;

(4) Identification of appropriate technology

Some of the important guidelines were indicated as
under:

The feasibility of different modes;(a)
(d) Feasibility of introducing a scheme in which

credit or points may be given to individuals for their
contribution to different self-help projects so that tht:
total contribution by an individual may be linked to a
scheme for incentives like consession in school fees. but
fares. medical treatment etc.

(b) The relative economics of different modes;

(c) Travel time in relation to requirements of
production system. For example, perishable produce
and social needs like access to medical treatment, accept-
able travel time for school journey;

(d) While assessing relative economics of different
modes (like railways, roads, inland water transport.
coastal shipping, ropeway), suitable weightage through
shadow pricing may be given in costing the elements
involving higher consumption of energy, particularly
petroleum based energy, both on account of foreign
exchange outgo as well as difficult availability position:

(6) Type and sources of external assistance required

Detailed guidelines were indicated by the workshop
for assessing the possibilities. Reference was made to
the role of banks and transport companies.

(7) Guidelines for surveys

Guidelines suggesting the sequence of surveys and
interviews with village leaders. household census and
household interviews were suggested by the workshop.
Detailed check lists for household surveys and inter-
views were also indicated.

( e) While recommending an appropriate techno-
logy, the availability of resources and the need for maxi-
mum dependence on self help may be kept in mind;

(f) The feasibility of stage construction i.e. differ-
ent levels of road surfacing, in phases, may be con-
sidered. In addition to the above recommendations, the

workshop also made suggestions for follow-up action in
the light of its own findings as well as suggestions made
by representatives from various institutions in the open
seminar on 9 June 1981. These were as under:

(g) The feasibility of using asphalt emulsion with
water as a solvent instead of petroleum-based material
like bitumen may be considered;

(h) The use of detachable trailers/baskets behind
manual or powered cycles may be considered as a means
of inexpensive transportation;

(a) The recommendations of the workshop may
be brought to the notice of the authorities concerned at
governmental level in regard to:
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(i) Methodology proposed by the project
for determining priorities within isolated communities
as a whole. thereby identifying the most pressing needs
and enabling the drawing up of phased action plans.
thus achieving maximum impact on people;

able feasibility studies will need to be undertaken by
the member Governments in respect of technical and
financial details.

(b) A similar study for the methodology for iden-
tifying the most pressing telecommunication, postal and
media needs of isolated communities may be taken up.(ii) Taking up of pilot projects (with suit-

able self-help component) in two isolated communities
in each country. One of the isolated communities may
be selected by the member Governments out of those
identified as the most pressing needs according to the
methodology recommended by the project and the other
out of those subjected to field study in connection with
this project. Before taking up the pilot projects. suit-

(c) A study of the new kind of problems which
may need to be faced by the people of isolated com-
munities in the wake of the removal of its isolation in
respect of transport, telecommunication, postal services
and media, may be undertaken separately.
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