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I. ARTICLES

PROSPEC11VE DEMAND FOR DIFFERENT
MODES OF TRANSPORT*

cowr the requirements of the economy and population
(transport network density in relation to area, popula-
tion and production output, transport serviceability of
residential centres, high speed passenger and cargo
services where necessary, the share of a particular
mode of transport in traffic which is suitable for this
mode, etc.).

The concept of the development of a unified
transport system is to create a highly efficient (which
means an economically balances) system in which each
mode of transport has its own sphere of most efficient
activity so that the system as a whole (a) covers the
requirements in transport services with the least fman-
cial, labour and material expense and (b) can be adjusted
to the continuous planned changes in the economy.
The latter requires high flexibility and mobility of the
system based on sufficient reserves of traffic capacity.

This subject can be defmed as methods of long-
term and medium-term forecasting of transport develop-
ment, taking into account (a) the need to cope with
the demand for transport services, and (b) the economic
and fmanciallimitations to be imposed in the course of
development.

Transport development planning has to determine
the role of the transportation system as a whole as well
as of each mode of transport. In addition, special pro-
blems peculiar to transport development have to be
dealt with. Among the criteria for selection of these
problems are that their resolution should effect con-
siderable change in the inter-sectoral economic structure,
and have repercussions on other branches of the
economy.

The necessity for considerable reserves of capacity
follows from the fact that, unlike other productive
sectors, within the transport sector the production
process is inseparable from consumption of transporta-
tion output and, as a result, cannot be stored. Thus,
additional transport capacity is needed to meet increa~d
demand caused by seasonal peaks and speedy growth
of traffic.

Before the prospective demand for transportation
services can be defmed careful scrutiny and assessment
must be made of the present state of the transport
system as a whole and of its different components, of
the extent to which transport services meet the demands
of the economy and the population, and of the fore-
casting of these requirements. Technological advances
in transportation equipment should also be taken
carefully into account. The main concept in transport planning is that the

role of transport in the economy of the future is be-
coming increasingly significant. The role of fuel in
transport is becoming more important and thereby
improving the balance of energy; transport is one of
the main pre-requisites in the processes of concentration,
specialization and co-ordination of material (primarily
industrial) production. Transportation will solve im-
portant social problems in raising the living and cultural
standards of populations, particularly in rural areas.
It should be stressed that in the course of transport
development, the role of qualitative as well as quanti-
tatiw indices is becoming steadily more important.
The demand for better quality transport servides is
also growing.

In the process of the first stage of planning the
bottle-necks and imbalances should be defmed. Fore.
casting should include an investigation of how technolo.
gical advances would affect the economic and opera-
tional indices, such as productivity of labour, cost,
speed of delivery, regularity and efficiency of assets
utilization. The following factors should be taken
into account in considering future demand for trans-
portation services: quantity, quality, spatial pattern
and structure of traffic and commodity flows.

This will give a guide for selection of the most
efficient way of gauging the prospective transport
demand, enumerating the main features of transport
policY (which include determination of the scale and
rate of growth of the transport system). Besides the
traditional methods of measuring transport efficiency
to' assess the different alternatives of transport develop.
ment, quantitative units should be used which reflect
to what extent the prospective transport services will

No other sector of the economy is as broadly
interrelated to the economy as a whole. The develop-
ment prospectives of transport in general and its infra-
structure in particular are governed by the volume of
passenger and cargo traffic, their rate of growth, changes
in composition of traffic, and size and directive of
traffic flows. They, in turn, are dependent upon pro-
ductive activity and growth of the economy (rate of

.Contributed by the Special Correspondent of the Union of
Soviet Socialist Republics to ESCAP.



growth, structure, spatial allocation), trends in national
income, and population.

division of labour. It should be taken into account
that the magnitude of this index is also affected by
some amount of irrational traffic as well as by the
routing of traffic flow.

But the two processes (the growth of transport
and development of the economy and population) are
interrelated in such a way that transport has a con-
siderable impact on productive activity, its structure
and spatial allocation. Transport itself is one of the
main sectors of the economy which requires for its
development considerable expansion of industrial out-
put by different branches (engineering, chemicals,
power and fuel, forestry, etc.).

A clear distinction should be made between this
index and the commonly used average distance of
haulage which shows only the average haul of I ton
from loading to unloading (or trans-shipment) points
and is not therefore directly connected with allocation
of production. It is a purelY transport index whereas
the economic haul reflects the proportion between
traffic and material production and could therefore
be used for planning. Some difficulties in estimating
the economic haul of traffic are connected with short-
comings in statistics: usually information concerning
production weight is incomplete.

There is a certain correlation between cargo
traffic growth and the development of the economy
which can be measured according to different indices.
Traffic growth is usually compared with industrial
and agricultural production (in money terms) and
this correlation could be expressed in ton/kIn per
monetary unit index. For the USSR these indices
are as follows (in ton/km per rouble of industrial and
agricultural output):

While analysing the average haul of traffic index
for forecasting purposes it should be realized that in
addition to those factors contributing to the increase
of the haul there are some which act conversely. These
are technological advances in different branches of
industry, improvement of raw material processing and
fuel utilization, introduction of new methods of tech-
nology, as well as rationalization of economic links
between regions and between separate enterprises.

19401950

1960 1970

7.9 7.7 7.7 8.2Total transport

Domestic traffic 7.8 7.3 7.3 6.9

Determination of transport demand is based on
material balances and transport balances in particular.
This means in general a comparison of supply and
demand which should be done product by product
and region by region. For forecasting purposes it is
important to look into balances of resources (both
natural and productive). ill order to determine the
traffic demand of the economy, the quantity to be
carried and the distance of movement (which together
measure the ton/km output of transport) should be
estimated. For these purposes mere intersectoral supply-
demand balance is not enough. The technological and
other productive links resulting from the material
balances have to be transformed into transportation
links which materialize as cargo traffic flows. This
forms a framework for transportation co-ordination
which, nationally and regionally, interconnects pro-
duction, the spatial distribution of production and
the transportation services required.

The slight increase of the indices for total trans-
port is caused by the rapid development of sea-borne
foreign trade. As far as domestic traffic is concerned,
the very stable correlation shows a decrease of this
index, which could, therefore, be used for traffic fore-
casting. There is quite a different trend if goods traffic
is compared with growth of material output in terms
of tons. Strictly speaking, the use of these indices is
more justifiable, for both traffic and industrial and
agricultural output are expressed in weight terms (ton/
km and tons respectively). Dividing ton/km by tons of
output gives the average economic length of haul, which
shows the average distance which a produced or im-
ported ton travels from production point to the con-
sumer. This index could also be defmed as the specific
transport output per ton of material production.

While the ton/km per monetary unit ratio remains
more or less constant (with declining tendence) the
economic length of haul is growing steadily. For the
USSR internal transport system this index increased
from 345 km in 1940 to 540 km in 1960 and to over
600 km in 1970. This trend, which could be followed
in other countries, reflects various important processes
in the economy: growth of the monetary sector of the
economy, concentration and specialization of material
production, shifts in the spatial allocation and pattern
of the main sectors of the economy, and extension of
the area of goods exchange. Thus, the index of the
average economic haul can be (and is already) used as
one of the main measurements of the intensity of the

Transport demand is determined mainly by inter-
regional economic links. Evaluation of these links is
therefore an important consideration in determining
transportation balance. For this purpose material
balances for each major type of production are ela-
borated region by region, on the basis of which inter-
regional exchange tables for each product are for-
mulated. By linking the under-serviced regions rust
to nearby over-serviced regions and then to more remote
regions, the shortest distances should be accounted
for at comparatively lower transport cost. Then the
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generalized interregional traffic flow is estimated by Determination of the extent to which the trans-
summarizing all links concerning particular products. port network is meeting demand is a complex prob lem
Detailed traffic flows are obtained by dividing the which has not yet been fully solved. A number of
generalized ones into separate sections for which the transport network density indices are being used, the
traffic density (or the size of the flow) is estimated. most common being network-to-area ratio and network-
This system is used as a basis for dividion of traffic to-population ratio. In most cases the network relates
between particular modes of transport and among to one particular mode of transport (mainly railways
main movement directions (see below). or roads). The shortcomings of such an index are more

.or less obvious. The network-to-area density index
, The magnItude of, passenger traffiC (expre~d can be misleading if comparing, for instance, areas or
In passen~~r/km terms) l~ co:ered by t,he ~opulatlon countries with extremely different population density,
and moblhty of population mdex, WhICh IS broadly To avoid such errors a combined density index is used:
use~ to determine .the demand for passenger t~an,sport d = ~ ' where L is the total length of the network,
serVices. Among different measurements of this mdex S = the area (sometimes only the settled area is taken
the most acceptable one seems to be the total annual into account) and P = Population. This index reflects
passeng:r/km per head of population. This index reflects more correctly to what extent the network is adequate
popul~tIon movement and passenger transport ,output and clearly coincides with variations in general economic
~nd tIme and money spent by the populatIon on indicators. But the need for a transport network depends

Journeys. not only on area and population but also on industrial
Growth of mobility is caused by the rising and agricultural production expressed in weight terms.

Standard of liVing of the population, broadening cultural This complex density index can be calculated with
horizons and an increase in tourism. It should be stressed the following formula: d = ~ ' where Q is the
that for forecasting purposes mobility has to be esti- aggregate tonnage of output. In areas where all main
mated by using the passenger/km traffic of all modes modes of transport are relatively developed it is not
of transport. The trend of transport mobility in the enough to calculate the density index for each mode
USSR is as follows (passenger/km per capita per of transport, since some of them can substitute for
annum): each other and their future interdependence will grow.

In order to aggregate all the different modes of trans-
port which form a transport network, each mode must

1940 1950 1960 1970 be adjusted according to its capacity, which differs
12 1470 2870 tremendously from mode to mode. As a rule each

Total traffic 675 7 , , transport mode route is adjusted to the railway line

Intercity travel 537 572 1,055 2,005 equivalent.

In some developing countries, where the formation
The faster growth of urban traffic is due to rapid of a complete transport network is a matter of future

urbanization. development, utilization for comparison and forecasting
purposes of the complex density index for one mode of

There is a close correlation between passenger transport (roads) is quite justifiable.
traffic growth and national income trends. In the USSR
the total amount of traffic in passenger/km terms per
rouble of national income decreased between 1950 The inadequacy and shortcomings of statistical
and 1960 from 2.4 to 2.2 (intercity travel, 1.8 and 1.6) sources create some serious difficulties in estimation and
and then rose to 2.7 (1.9) in 1970. Passenger traffic use of network density indices. Taking into account
growth is closely connected to an increase in the con- these circumstances and some specific features of
sumption element of the national income. For some transport networks in developing countries, the density
countries development of the tourist trade forms a index can be adjusted as it was in the course of pre-
significant part Qftransportation demand. paration of the Third Uganda Development Plan.

Transport itself is an important generating factor In fact, roads form the basis of Uganda's transport
of passenger traffic demand. The high-speed, comfort- network since the vast waterways system is extremely
able and relatively cheap facilities being provided by under-utilized and double-track railway lines are used
modem transport services can contribute considerably mainly for export-import traffic. In the process of
to the growth of population mobility. In calculating preparing the Dewlopment Plan an attempt was made
passenger transport demand, a distinction should be to assess the coverage and the need for roads in each
made between different types of traffic (international, of the administrative districts. For the purpose of
intercity and urban) since, besides the common factors computing the combined road density index all classes
Influencing their development, there are factors peculiar of roads were taken into account irrespective of class
to each type. or capacity. The main reason was that a developing
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country such as Uganda is still mainly dependant on agri.
culture. and the vast majority of its population is still
rural and therefore not concentrated in towns or along
main roads. This was the reason for suggesting that,
from the point of view of the potential road user. all
roads, including feeder roads, are equally important.

cularly the relative level of passenger fares in com-
parison with the term of delivery to the destination
point, as well as the extent of comfort offered in the
course of the journey.

Consideration will now be given to the maintechnical 
and economic features of each main mode

of transport with a view to determining their suitabilityto 
cover the demand for different types of services.

In the formula more wieght was given to the
population factor than to the area factor and therefore
the cubic root was used. It was not possible to estimate
with reasonable accuracy the aggregate tonnage of
production. The estimated index was then compared
with awrage daily traffic figures calculated on the
basis of traffic statistics by weighing traffic against
the length of the roads covered by the traffic census.
Such a comparison of the traffic density with the
potential need (network density) could be regarded
as a fIrst approach to the assessment of the optimum
level of road density.

Railways. Up to now the railways have formed the
backbone of the transport system in many countries.
The railways' share in total cargo traffic (in terms of
ton/km) amounts in the USSR to 63 per cent and in
United States to 30 per cent. In general, the role of
the railways is declining but they have certain specific
features which are economically attractive for a number
of types of transport demand. One of the best estab.
lished facts about the costs of a rail haul is that these
tend to "taper" with increasing distance of haulage.High economic efficiency of the whole transport

system could be achieved if the traffic (goods as well
as passengers) were divided rationally between particular
modes of transport. This distribution should be based
on the relative advantages and disadvantages of each
form of transport for every one of the very large number
of different types of demand for transport services.
Each transport mode should be used for the most
suitable type of traffic in accordance with the technical
and economic features of that particular mode.

Therefore the different types of cargo transport
demand haw to be considered from the point of view
of the kind of cargo (its value, sensitivity to damage,
loadability, etc.), length of haul, weight of consignment,
size of traffic flow, time of delivery from door to door
(in cases when high speed is economically practical).
It should be taken into account that quite often the
shippers' (users') criteria for transport mode selection
differ from over-all economy criteria.

Here a clearly defmed government transport
policy is necessary. There are a number of transport
policy issues which do not necessarily involve capital
investment but which have an important ir:npact in a
wider economic sense (in particular, introduction of
some restrictive measures to soften intermodal com.
petition). These include, for instance, transport licen.
sing, road traffic legislation, tariff regulation and air.
craft landing rights. But, in all cases, decisions relating
to these various issues ought to be based on well.defmed
economic criteria.

The operational transport cost per ton/kIn for a
particular transport mode is the sum of terminal costs
and line haul (movement) cost. The length of haul
affects total transport costs by spreading terminal
costs over more or fewer line haul miles. Terminal
operations, which include loading and unloading, mar-
shalling and shunting, are quite complicated and costly.
The share of terminal costs in the total cost varies from
30 to 50 per cent, depending on the length of haul.
Therefore, the longer the distance over which the
terminal cost is spread the lower the cost per ton/km.
Since terminal costs are higher for railways, longer
hauls are more advantageously carried by rail than,
for instance, by road. According to United States
figures, the railway costs for 600-mile hauls are only
half those for 200 miles; for transportation by truck
the figure is about 70 per cent. This shows that the
railways are suited mainly for transporting long haul
consignments and are a crucial factor in opening new
vast areas and providing an intensive interregional
division of labour within the economy.

One of the chief advantages of the railways is for
the transportation of very heavy and bulky consign-
ments and for high traffic denSity. A trainload of mi-
nerals may amount to thousands of tons at a very low
operational cost per ton/kIn.

This phenomenon is related to the certain corre.
lation between variable and inwriable transport costs.
Variable transport costs are influenced substantially
by loadings and can be defmed as the costs that could
be avoided by not carrying a given load. Invariable costs,
by contrast, are independent of the volume of traffic
and cannot, therefore, be avoided by reducing it.

This concerns not only cargo but passenger traffic.
In order to distribute the latter between the different
modes of transport their economic efficiency in pro-
viding different transport services, should be taken into
consideration, as should the factors influencing the
user's choice of a particular mode of transport, parti-

Heavy and very sophisticated railway equipment,
and especially its infrastructure, needs maintenance
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of transport costs since it determines the extent of
load capacity utilization.

and day-to-day repairs for climatic and many other
reasons unrelated to tonnage or volume of traffic and
these costs would still be incurred even if traffic fell
off to a negligible level. Among different transport
modes the invariable cost's share of railway transport
cost is the highest. It amounts to approximately one
third but can vary considerably according to the time
period over which the variable costs are extended and
the technical variations associated with the range of
transport output over which they are being a$essed.

The cost per ton carried by rail will therefore
continue to decline with increased load weight as the
invariable costs are spread over a greater tonnage. The
railways therefore have a considerable relative advantage,
particularly compared with road transport, in carrying
goods like iron or copper ore and coal which can be
dispatched in consignments weighing hundreds of tons.

Railways are at a relative disadvantage in carrying
small consignments of one or two tons which cannot
easily (except at high cost) be combined with other
freight under normal conditions of railway operation.
An important weight distinction for the railways is
between "wagonload" and "less than wagonload"
consignments. This is the minimum weight of consign-
ment which can be said to fill a wagon (assuming that
combining loads is impracticable).

The high share of invariable costs also affects the
magnitude of the initial capital investment necessary to
handle the least traffic flow. This depends mainly upon
the correlation between the capital cost of mobile
(rolling stock) and fIxed (permanent lines, buildings,
etc.) assets. Usually, the railways have the highest share
of capital invested in fixed assets, excluding pipelines.
Therefore railway construction becomes feasible only
if the initial traffic flow is relatively large and the
created transport capacity can be utilized to a high

degree.

The higher the ratio of the empty wagon (vehicle)
weight, including a respective share of loco weight, to
the load capacity the more the under-utilization of the
latter will affect the cost. For railway wagons this
ratio is 4S to 60 per cent, depending on differences
in load capacity, but for trucks it is as high as about
100 per cent. Hence the more general use of railways for
handling goods of less 10adability .

As far as the nature of the route is concerned,
the economic position of the railways is likely to be
most favourable on direct routes between main centres
of population or in siding.to-siding operations, i.e.
where consignments are carried direct from a mine or
factory to their ultimate destination point without
trans-shipment.

Railways are at a considerable disadvantage on
cross-country routes where a train needs to be shunted
through several marshalling yards. Dispergon of traffic
flows and the number of terminal operations are
seriously reducing the advantages of railways. The
railways are therefore suited for dealing with concen-
trated heavy traffic flows between main industrial
and regdential centres giving good load factors and
avoiding excessive marshalling. Access services (collect-
ing and delivery of consignments) place a heavy burden
on railway operation economy. The availability of
railway sidings or the introduction of various road/rail
devices (mainly containers) make it possible to avoid
trans-shipment.

In many countries, including the developing ones,
railways passenger traffic is steadily decreasing. Much
general passenger traffic has been captured by road
transport because of the faster and more convenient
service it provides. The airways have also captured a
significant portion of the 10nger-distance pa~enger
traffic. But railway passenger traffic is regarded as a
vitally important social and economic service for a
nation, closely connected with improved social services
in general and having its own place in the over-all system
of passenger services. The problem for the railways is
to keep pace with technological advances and growing
requirements for higher average speeds and comfortable
conditions for long journeys. Given the road conditions
normally found in ESCAP countries, railway speeds
may be significantly faster than road speeds even for
relatively short distances. As with goods transport,
passenger railways are more suitable for routes between
main centres and are at a greater disadvantage, compared
with roads, when picking up passengers from scattered
villages and small towns. A suburban rail network
relying on passenger traffic for the bulk of its revenue
is only likely to be an economic proposition where
there is a very large urban area with an intensive po-
tential flow.

From the above it can be concluded that railway
services are suited mainly to long distance haulage of
bulk consignments weighing (in the case of most coun-
tries of the ESCAP region) more than about 20 tons,
the advantage becoming more marked with consign-
ments of 100 tons or more. As far as the haul distance
is concerned, the rail advantage begins to be important
for distances of more than 200 kilometres.

.The size of the traffic flow in both directions is
o~e of the main influences determining the load factor.
The railways are less suited for lightly trafficated or
unbalanced routes where it is impossible to achieve a
good over-all load factor. Here the railways are less
flexible than the roads.

The loadability of a consignment (relation of
its weight to its bulk) affects considerably a comparison
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on the tnmk run, and delivered by the same vehicle
without any trans-shipment at all.

Road transport. This transport mode is much less
unified than the railways and covers an extremely wide
variety of vehicles and types of roads. Road quality
ranges from one-lane earth roads, through two-lane
gravel roads, with a bituminous surface ranging from
light to heavy, to heavy concrete surface roads (dual
carriageways). Capacity of roads and highways in terms
of optimum weight and speed and traffic density differ

accordingly.

Although a good load factor is of course de-
sirable for road vehicles as for all other forms of trans-
port, road transport costs will not be as high as would
rail costs on routes with a sparse traffic flow. The
possibility of using smaller and cheaper road vehicles
gives road operation a flexibility not possessed by
the railways.

The roads themselves, with their associated earth-
works and structures, fall into the category of highly
durable capital assets and, as with railways, a significant
proportion of route or truck maintenance is invariable
with traffic. Unlike rail transport costs, however, these
constitute a relatively small part of total road transport
costs. The infrastructure of the road haulage industry
itself includes more durable fixed assets, such as garage
buildings and warehouses, but these, too, given the
usual structure of the industry, are insignificant com.
pared with other vehicle operating costs. Road costs,
on the one hand, therefore, and rail (and waterway)
costs, on the other, are distinguished by the residue of
invariable costs to be recouped after variable costs have
been recovered.

In most countries, including those in the ESCAP
region, the total length of all-weather roads is consider-
ably greater than that of rail track. This means that
for cross-country traffic road vehicles are likely to
have a relative advantage, the number of trans-shipments
being reduced or eliminated. At the same time, the
operation of "pick-up" trains collecting wagons loaded
at a number of separate stations is very costly.

Road transport is of crucial importance to agri-
cultural economics. It has been found that there is a
certain correlation between road network density and
profitability or intensity of crop production, and there-
fore roads (including feeder roads) are regarded as one
of the main prerequisites of agricultural development.

Raod vehicle costs do not tapper off markedly
with increasing distance as is found on the railways.
The overhead (mainly terminal) costs borne by the
roads are relatively much lower. There is also an increase
of costs for road transport beyond certain mileages,
i.e. when the vehicle cannot return to its home depot
on the same day. The maximum outward and return
journey which can be performed, in one day will vary
with permitted driving hours, loading and unloading
time, and the average speed obtainable (and can be
extended when interchangeable trailers are used), but
is not likely to be much more than 350 kilometres in
most ESCAP countries. The relative advantage of trucks
is therefore particularly marked for shorter outward
hauls of less than 150-200 km (300-400 km round

trip).

Speed, to transport consumers, measures the
time between notification that a consignment is ready
for collection and its delivery to the consignee. From
this point of view the shorter the direct trunk haul the
more likely it is that road transport will be quicker than
rail. A special advantage of road vehicles is their flexi-
bility in timing. They are well suited to carry a rush
consignment at short notice or to wait for an important
consignment that has been delayed.

Most trucks in the ESCAP region carry only five
tons and very rarely exceed 15 to 20 ton capacity
elsewhere. The optimum weight of consignment by
road (that which will just fill a truck) will vary with
the carrying capacity of the vehicle. Road vehicles
will be at a relative advantage in carrying consignments
in the 15 to 20 ton range as these can be amalgamated
to give a good load factor. The advantages of composite
loading in these circumstances would keep road costs
below rail costs even for hauls of over 300 kilometres.

Unlike the railways, the initial road investment can
be very low (three to four times lower than the railway
cost). A gravel or earth road can meet the demand for
the conveyance of agricultural products in relatively
small consignments, mainly from villages to nearby
towns. At the same time, however, a first.cla$ highway
can be even more costly than a railway line.

The main road transport features mentioned
above lead to the conclusion that it is generally suited
for conveying smaller consignments, especially in the
1 to 15 ton weight range over shorter hauls of less than
about 160 kilometres. Road transport is suited to
serve cross-country routes and routes with light traffic
giving poor load factors.

Pipelines. Among the relatively new transport media,
the pipeline has a growing role to play in the owr-all
transport inwstment picture. Continuing improvements
in the quality of pipe and in the ease of installation and
operation haw resulted in a rapid expansion of this
form of transport, with important implications for
conwntional methods of hauling coal.

Roads also have an important relative advantage
over rail in carrying consignments (mainly in the 1 to
5 ton range), which must be trans-shipped (collected
and delivered by road vehicle) when sent by rail but
which, when sent by road, can be collected, carried
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The feasibility of pipelines for developing coun-
tries lies in their ability to traverse even the most
difficult terrain, to be practically unaffected by weather ,
and to carry bulk commodities at low unit cost. land
costs are held to a minimum by burying the pipe, thus
a voiding interference with the use of the land.

industrial enterprises have a strong tendences to settle
alongside rivers in order to take advantage of water
transport. Waterways are suited to carry large long-haul
consignments of 100 to 2,500 tons of bulk cargo with
a low price relative to weight. The introduction of
containers can also significantly increase the sphere
of water transport.

Since many co\Ultries are now experiencing
intensive shifts in their fuel balances towards an increase
in the share of oil and gas, the development of pipelines
becomes in many cases inevitable. Among many factors
determining the choice of the type of pipeline (whether
for oil or products) the share of fuel oil in total oil
consumption is an important one since this product
is uneconomical to pump.

Air transport. The main features of this mode are speed
and great adaptability to different traffic flows. It is
mainly suited to handle long-haul passenger traffic. One
of the major advantages of aviation is that very low
initial capital investment in fIXed facilities is required
to start the transport service operating. But big airports,
with long runways and other sophisticated surface
facilities, are very costly to build and to run. Therefore
special importance attaches to progress being made
in vertical take-off. The helicopter, although its opera-
ting costs are still high, introduces important econo.
mies by eliminating costly ground facilities and by
reducing the problem of pick-up and delivery by sur-
face carriers.

Of special interest to the developing countries is
the cargo movement potential of air transport. In order
to cope with rapidly growing demand, an aircraft spe-
cially designed for cargo handling needs to be intro-
duced. This would be an air vehicle that moved at
relatively slow speeds in order to reduce the cost of
ground and navigation facilities and reduce operating
complexity. A satisfactory cargo' plane should also
offer ease of loading and unloading and the ability to
take off and land at small airports and on rough
runways.

The major source of pipeline efficiency in terms
of economy is in the increased capacity of a pipe as a
function of its diameter, without a comparable increase
in the cost of investment in the pipe or of laying or
operating expenses. Length of line (the haul) does not
affect the per ton/kIn costs considerably, for terminal
expenses are a nomial percentage of total costs. Pipe-
line~ have very high capital-output ratio and very high
potential economies of scale. Unes will be built, there-
fore, only where a heavy volume of one commodity
(gas, crude oil, or light oil products) is expected.

Water transport. Inland water transportation is usually
the chap est method of long-distance movement of
non-perishabJe bulk commodities but, because of the
long turnaround time and the high cost of loading and
unloading, cost advantages are lost rapidly for short
hauls. The terminal share of total operational expenses
on the inland waterways is within the range of 45 to
70 per cent (length of haul about 500 km) and by sea
as much as 90 per cent. METHODS FOR DEVELOPING THE TRAIN

AND TRAFFIC CAP AOTY OF SINGLE-
TRACK RAILWAY liNES.The range of carrying capacities of inland water-

way vessels is wider than that of either road vehicles
or trains. While there are numerous very small boats
and barges, some craft operating in the ESCAP area
can carry up to 1,000 tons. The very considerable
capacity of the larger craft gives them .an important
advantage in carrying very large tonnage of bulk con-
signments which may be as great as that carried by
the railways.

The dewlopment of the train and traffic capacity
of railways is a complicated problem of the national
economy, the solution to which is determined by a
complexily of technical, economic, transportation and
general State requirements and considerations.

The train and traffic capacity of single-track lines
can be increased by the introduction of a nwnber of
measures aimed at:The carrying capacity of coastal shipping is limited

mainly by port facilities and depth of anchorage.

Water transport is mainly suited for the trunk
routes but there are some areas, such as parts of Burma
and Thailand, where a dense network of waterways
makes this the best mode for cross-country traffic.

(a) Improving traction equipment -replacement
of obsolete locomotives, introduction of powerful
high-speed locomotives, improvement of train loco-
motive power per unit, introduction of new kinds of
traction; and

(b) Improving permanent equipment -replace-
ment of obsolete methods of train operation and of
signalling and interlocking equipment, extension of
yards and sidings, laying of double tracks and second

Inland waterway craft are relatively slow (in-
creasing speed usually involves high additional costs)
but may make up for this on hauls originating and
ending on a waterway where no time is spent in trans-
shipment. The power of attraction of inland waterways
is well illustrated in the United States, where basic

.By Dr. E. Feldman, All-Union Railway Research Institute,
Union of Soviet Socialist RepubHcs.
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mainline tracks, introduction of train -following equipment of the line. For instance, when the speed of
systems in sections. trains on the limiting section of a single-track line was

increased 40 per cent as a result of replacement of the
.Optunum capaCIty can be achieved by the mtro- locomotives, the train capacity of a line with the token

duction of these measures. system of train operation increased by 22 per cent,

The replacement of obsolete locomotives is of while that on a line equipped with centralized traffic
great importance in coping effectively with traffic and control (CTC), other conditions being equal, increased
the development of a line. On single-track lines, where by 34 per cent.

the weights and speeds of trains determine the level of The relative improvement in the level of train
the train. and t~affic capacity to a quite considerab!e capacity and the basic operation indices of single-track
extent, .msufficlent~y. powerful. and low-s~eed tram lines provided by the introduction of better signalling
locomotl.ves .ap?reclably com~ltc~te operation, lo~er and interlocking equipment, improvement of the per-
the quality mdlces and make It dIfficult to cope WIth manent facilities and the resulting improved organization
a growing volume of traffic. Thus, the replacement of of train traffic, is characterized by the data given in
a six-axle electric locomotive with an eight-axle one the following table.
haVing a correspondingly greater power makes it possible ..
to increase the weight of trains by more than one Exammatlon of the above data shows that the
third, and increase the train capacity of single. track range of the possible increase in train capacity of single.
lines by about 10 per cent and their traffic capacity track lines when the relevant measures are introduced
almost I.S times. An increase in the power of double. is quite broad.

unit diesel locomotives from 4,000 to 6,000 hp without A comparative analysis of the existing train
changing the weights of trains ensures an increase in capacity of lines provided by various elements of the
tra~ speeds o~ 3S to ~O per cent: and a growth in the technical equipment of railways, and of the needed
tram and traffIC capacIty of the lmes of 20 to 2S per capacity determined by the volume of freight and
cent. passenger traffic to be handled and the level of the

The introduction of new kinds of traction appre. rational load on a line, makes it possible to determine
ciably affects the level of the train capacity of single. the elements which limit the train and traffic capacity
track lines. The replacement of diesel traction with of the line and the magnitude of their influence, as well
electric traction may increase the train capacity of such as the reconstruction, organizational and technical
lines by 2S to 30 per cent, which, with relatively slow measures that can be introduced to ensure efficient
rates of increase in traffic, makes it possible to postpone handling of growing traffic and reliable railway opera.
additional capital investment for the construction of tion. A preliminary selection of the possible competing
second mainline tracks. measures to be further subjected to a technical and

economic assessment of their comparative effectiveness
The extent of the growth in the train capacity of for different stages of development of the line being

single-track lines with the introduction of new, more considered, in accordance with the required traffic
powerful train locomotives depends not only on the capacity, can be based on the use of the above data
ratio between the power of the old and that of the giVing the increase in the available capacity provided
new locomotives, but also on the level of the technical by different technical measures.

P tfi . l .t ' Train Speed between Number of stops
ermanen acl I res .+. J ..1" .

,~;f;jr ;; capaCIty .ermlna,s per paIr OJ trains

Single-track line with:
token block instruments 1.0 1.0 1.0

token less interlocked block working 1.07 -1.1 1.06-1.1 0.92-0.95

automatic block signalling with partial running of
trains in sections 1.4-1.5 1.1-1.16 0.7-0.75

.CTCwithpartialrunningoftrainsinsections 1.5-1.75 1.15-1.35 0.65-0.7

Single-track line with double-track inserts over 50 per
cent of total length of line and with CTC 2.2-2.4 1.6-1.7 0.05-0.1

Double-track line with:
tokenless interlocked block working 2.4-2.8 1.7-1.8 0.05 -0.08

automatic block signalling 5.5-6.5 1.8-1.9 0.03-0.05
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One of the important conditions for choosing proving capacity is usually based on a comparative
the most expedient way of improving the train and assessment of these measures for a given stable volume
traffic capacity of railways is ensuring the best operation of traffic, However, apart from the factors that are
indices with the minimum expenditure of money and taken into consideration here, the comparative effec-
materials, In this connexion, a detailed technical and tiveness of separate measures is also appreciably affected
economic assessment of the comparative effectiveness by the conditions of further development of the lines
of the possible ways of developing railway lines, based being dealt with, which, to a certain extent, are charac-
on an analysis and comparison of the most important terized by the rate of traffic growth. On lines with
quality, natural and monetary indices, acquires great relatively stable traffic, determination of the econo-
significance. These indices can be divided into threiiJ mically most effective measure for coping with a given
major, mutually dependent groups: volume of traffic makes it possible to solve the problem

( ) T ct 0 d o di ' I din h of improving the traffic capacity of these lines for aa ra Ion an energy In ces, mc u g t e .0 0 .
' ght f t o d d t ' f fi ] greater or lesser penod. For lmes with a high rate of

wel 0 a ram, spee an consump Ion 0 ue or ..0
1 t . al ' h ul ° t .traffic ~owth, m addition to a comparative economice!ec nc energy m a mg rams. -, assessment of the measures making it possible to cope

(b) Operation indices -train capacity, volume with a given volume of freight traffic, it is also necessary
of train traffic, average speed between locomotive to take account of the possible period of functioning of
terminals, required fleet and capacity of the rolling separate measures so that the planned re-equipment of
stock; a line would ensure nonnal conditions of operation over

a sufficiently long period, Consideration of the addi.
(c) Economic indices -the amount of capital tional means needed for a further increase in traffic

investment needed for the development of an alter. capacity may appreciably affect the selection of both
native line, the operating costs for a given alternative, the initial and the subsequent measures determining
the cost of transportation determined by them, the the stages of development and technical equipment
level of labour productivity achieved, of the line, Great significance in the proper choice of

these measures should be attached to the assessment
The comparative assessment of the technical and of the degree of utilization of the planned technical

economic effectiveness of measures for improving equipment of lines and to the possibility of postponing
capacity is naturally not exhausted by an analysis and considerable capital investments ensured to a different
comparison of each of the operation indices listed extent by these measures,
abow. Such a separate consideration, while charac.
terizing the technical, operational and economic merits The number and duration of the stages of develop.
and drawbacks of the possible ways of developing ment of train and traffic capacity are noticeably affected
railway lines, does not give a complete idea of the if account is taken of additional outlay for reconstruc-
comparative effectiveness of each of them, This applies tion work on a section over which trains are being
especially to the basic monetary indices -the magnitude operated, when, owing to the provision of intervals
of the operating costs and the required capital invest. in the train schedule, all the operating indices drop,
ment. In the majority of cases, smaller capital invest. the train capacity of the line diminishes, and the trans.
ments are attended by greater annual running expenses, portation costs and outlay of the national economy
and, conwrsely, large single outlays ensure a consi- increase,
derable reduction of the annual operating expenses, Th th d f I t ' h . alle me 0 0 se ec mg t e econoffilc y most

In this connexion, the selection of the most effective stages of development of a line, taking into
effective measure from an economic standpoint should account these factors, provides for determination of the
be based on a joint and complex assessment of th~e summary outlay reduced to the initial moment of time,
monetary indices. which is a very general form and can be represented by

the equation:
One of the main ways of conducting a comparative

economic assessment of a number of alternatives is based t=t r t=t r
on a comparison of the summary running and single ~-;;::-I
outlays, reduce4 to a commensurable fonn with the Esum = L Kt 11t + L Ct 11 t

aid of calculated, rated periods of justification of capital t =0 t = I
investments and the selection of the most effective
alternative from among those considered, in accordance Where ~ = capital investment at each stage
with the minimum corresponding reduced outlay ob. of development of line capacity
tained in this way,

Ct = annual operating costs at a given
The determination of the spheres of application technical level of equipment of the

of the most economically effectiw measures for im. line (at each stage)
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T1 =--1+ -t = factor accounting for the number The third stage, which begins when the technical
t (+ rJ of years over which the outly is possibilities of the double-track inserts have been ex-

spread, which is used to reduce the hausted, is the continuous laying of second tracks,
outlay in later years to that corres- which completes the transformation of a single-track
ponding to the conditions of the line into a double-track one,
initial year

The above recommendations for increasing the
frr = rated factor applied in the relevant train capacity of single-track lines apply to any kind

branch of industry for reducing of traction,
outlay made at different periods
to the initial one A very important way of developing train capa-

city and efficient handling of traffic with the lowest
t = number of years during which the possible cost to the national economy is the replacement

outlay is reduced (the year in of technically inferior and economically inefficient
which the outlay is reduced to nil = steam traction with diesel and electric locomotives,

0),
The considerable increase in train speeds achieved

The period for which the outlay is aggregated is 0 th 1 ctrifi ti' f 10 t OO
t fi, m e e e lca on 0 a me crea es prereqUlSl es or

established With a view to the features of the alter- , 0 all th lit , di f t "
At th, , lmprovmg e qua y m ces 0 opera Ion. e

natives bemg compared and should be of suffiCient t o 1 ct ill ti° ' 1 od abl disame lme, e e rica on mvo ves conSl er e expen -
length to reflect all the essential differences between t f t ' 1 d h ffi ct ' ,

, ures 0 ma ena s an money, w ose e e lveness IS
the alternatives as regards both capital mvestment and ct d t t t t t th lin ' dit ' f, 0 , COnDe e 0 a grea ex en 0 e e s con Ions 0
operatmg costs. When making a comparative assessment t ' Th ' ffi ct ' f 0 1 ct 0

" 0 opera Ion. e economic e e lveness 0 USing e e nc
of vanous alternatives of development, the penod taken t ct ' ' ll b t fi 10 h 0 d offi ult fil, , 0 ra Ion Wi e grea er or mes avmg a 1 lC pro e
for summation of the outlay and the techmcal eqwp- ( ado t) h 'gh 1 d d 't f t ffi" '0 gr len, a 1 er vo ume an ensl y 0 ra lC,
ment of the Ime at the last stage of its re-eqUlpment h 1 ct ' 1 1 t f ct ° f, c eaper e e fica energy, a ower cos 0 ere Ion 0
must be the same for all the alternatives. th t ct" b t t '

d t ct t ete ra Ion su -s a Ions an con a sys em, c,

A joint comparative assessment of the technical
and economic indices characterizing the measures for A general assessment of the effectiveness of
improving the traction and permanent equipment of a electric traction should be based not only on its ad-
line makes it possible to form an opinion not only of vantages over other kinds of traction in the context
the effectiveness of separate measures, but also of their of transport economy, The introduction of electric
complex introduction with different volumes and rates traction is part and parcel of the general plan of elec-
of growth of traffic and for different conditions of trification on a national scale,

railway operation. Th fi 1 0 0 f 010 the trans er to e ectnc traction aCl ltates e
The establishment of the economically most mechanization of agriculture, the industrial enterprises

effective stages of development of particular railway of towns and cities, workers' settlements located along
routes should be based on detailed calculations taking the railway line, and the performance of labour-
into consideration the specific nature of actual operating consuming track jobs,
conditions, The recommendations obtaine-d on the basis
of numerous investigations and of the experience gained The use of diesel traction is economically effective
in railway operation will give a preliminary idea of the on lines with a small volume of traffic, a comparatively
stages of development of the train and traffic capacity level track profile, and relatively low fuel and fuel
of single-track lines. transportation costs, On lines with relatively low rates

The replacement of obsolete locomotives with of tra.mc growth, a separ~te stage in the development
modem powerful units, together with the required of tram and traffic capaCity may be the replacement
extension of yards and sidings, the equipment of lines of diesel traction with electric traction, This will faci-
with CTC(or, as a temporary measure, with atokenless litate an imp~9ve~ent in ~he basic ~uality ~dices and
interlocked block system) and the introduction of a c,orrespondmg mcrease m the tram capacity of the
train-following systems in sections are the primary and mam track,

ec~nomicallY most e~pedient measures for developing A proper combination of progressive kinds of
tram and traffic capaClty. traction and the complex introduction of the measures

The second stage in the development of single- described above ensures a considerable increase in train Itrack lines with a systematically growing volume of speeds and the train and traffic capacity of single-track '

traffic is the construction of double-track inserts, lines, the handling of a growing volume of traffic at
which increases the train capacity of a line about 1.5 the lowest cost, an improvement in quality indices and
times, acceleration of the entire transportation process,
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GENERAL ASPECTS OF TRANSPORTATION
IN A METROPOLIS*

Socio-economic characteristics in the present and future

It is the responsibility of the central Government
and the municipality alike to solve transportation
problems. In order to fmd out which sectors are involved
and should co-operate, it is necessary to be aware of
the steps to be taken to improve the transport system
in a metropolitan area, both immediately and in the
future.

Among the challenges facing Governments and
people everywhere, urbanization is one of the most
exacting. Urbanization means simply "the change
from rural to urban".

This process leads on the one hand to greater
opportwlities for the people, and, on the other, to
tmauthorized settlements, deterioration of public
services, shortage of housing and traffic congestion.

The first step is to undertake a comprehensive
analysis of the current situation. It is not easy to obtain
a realistic picture of the urban structure and its regional
determinants as the relevant data are often scattered
among the metropolitan authorities, the regional and/or
provincial authorities and governmental departments.
For such an analysis the following information is re-
quired:

(i) The physical and socio-economic conditions
of the metropolis and the region surrounding
it, including population and labour force
dates;

(ii) A transport inventory of all facilities, e.g.
roads, railways and waterways, together with
the characteristic features of the traffic they
carry.

Physical aspects

The first stage is to asse~ the situation geogra-
phically. Maps of different scales are needed to show
current land use and should therefore be up to date.
Traffic engineers and city planners should co-operate
closely with the surveyors since it is their task to com-
plement the surveyors' work, for instance by providing
a series of aerial photographs showing land use. Private
firms, State agencies, or even the military forces could
be employed, indicating the wide range of mutual aid
in such a comparatively small area of activity.

In the metropolitan areas of many developing
countries the difficulties are nowadays even greater
than in industrial countries. It seems that cities in the
latter have already reached their fmal size; in many
cases, they are even losing inhabitants. With regard
to motorization, the industrial countries are not too
far away from saturation. In the Federal Republic of
Germany, for example, there were 20,000,000 motor
whicles in 1975; the prognosis for 1990 is 27,000,000.
The rate of increase is slowing down now, however,
and after 1990 stagnation at this level is expected.
On the other hand, motorization of the developing
countries is just beginning, and in major cities the
number of vehicles per 1,000 inhabitants is keeping
up with the growing population. The populations of
Bangkok and Jakarta, for instance, are increasing by
about 200,000 people annually, whereas Singapore
is growing by 50,000 persons per year.

It is difficult to provide public utilities -and in
particular transportation facilities -for 4 or 5 million
inhabitants today and about double that number in
15 or 20 years. It is sometimes thought that it is not
worthwhile spending money in a metropolis because
there does not seem to be any possibility of catching
up with the demand and because the money spent adds
to the city's attraction, thereby increasing migration,
and that it would be better to create or develop other
centres to counterbalance the big cities already existing.

PopulationOn the other hand, the growth of a metropolis
cannot be stopped short; if it were, living conditions
for the majority of the inhabitants would deteriorate
even further. Besides, it is essential for the countries
to keep their metropolises efficient as these are usually
also the centres of production, administration and
finance.

City planning and transportation planning should
be based also on accurate knowledge of population
distribution in the different parts of the metropolitan
area and the region as a whole. Information on popula-
tion growth rates is also required, as well as a knowledge
of the causes of population increase -arise in the birth
rate and/or migration -which is usually higher than in
rural areas because of lower child mortality and longer
life expectancy.

There is no doubt that the general situation of
the~ cities must be improved in favour of the whole
country. This refers to housing, as well as to public
utilities, and especially to transportation. The suffoca-
tion of major cities by permanent congestion caused by
unsolved traffic problems must be prevented.

A forecast for future development can be made
from post statistics and trends. The relevant data should
be available from the municipal administration and/or
the appropriate Ministry. Mutual understanding of the
requirements and the possibilities is especially necessary
where data cannot be split up into "traffic districts",

.Contributed by Dr. B. Rothschub, Federal Republic of
Germany.
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which are the basis for transportation planning. In this
case an educated guess has to be made in close co-
operation with everybody involved.

Natural features and subdivision of the area

Natural features such as soil condition, water
level and climate influence city planning and, as far
as existing and future land use is concerned, trans-
portation planning. Geological and meteorological
agencies should therefore be involved in the planning
process.

Labour force

The labour force can be defmed as the econo-
mically active population over the age of 10 years.
The percentage of inhabitants belonging to the labour
force is important in assessing the volume of trans-
portation, not only in the metropolitan area but
throughout the country. The rural labour force will
influence migration to the big cities, especially if the
agricultural sector is decreasing in favour of the in.
dustrial sector and/or services. These data will be avail-
able at the offices already mentioned.

In the transportation planning process, traffic
districts or cells have to be fixed. These should corres-
pond as far as possible to administrative units, which
are usually defined by natural or man-made boundaries,
such as rivers, canals or roads. The number of traffic
cells will normally be 200 to 300. In order to obtain
reasonable results this subdividing work cannot be done
by the traffic engineer alone; it must be carried out in
collaboration with the city planner's office and other
administrative agencies dealing with statistics and

surveying.

Gross domestic product

The gross domestic product determines the degree
of motorization: the number of motor whicles usually
increases at the same rate as the per capita growth of
the gross domestic product. Therefore, future economic
development has to be taken into consideration. The
relevant data and estimates should be available from
the Ministry of Economics or equivalent. Additional
information may be available from the Chamber of
Industry and Commerce.

Historical de~lopment

The basis of the future is not only the present
but also the past. This applies to urban development as
well. Therefore the transportation planner or traffic
engineer and the city planner should have a good know-
ledge of the history of the city and the country. The
better they understand the events of past centuries,
the better they will be able to plan realistically for the
future. They should therefore consult all available
sources and institutions dealing with historical research.

Land use and urban development policy

Colnrntmications and development corridors

The pattern of growth in a metropolis is greatly
influenced by the existing commtmications network.
In many cases, the existing transportation corridors
will form the backbone of future development. Often
the regional and even the national road and railway
network is oriented strictly towards the metropolis,
as in the case in France with Paris, and in Thailand
with Bangkok. In such cases it is extremely difficult
to lighten the burden of traffic concentration by means
of a strong decentralization policy. As the traffic en-
gineer and the city planner look into the future of a
metropolis, they will have to discuss anticipated develop-
ment with all agencies involved, for instance BAPPENAS
(the central organization for transport planning) at
Jakarta or the National Economic and Social Develop-
ment Committee at Bangkok.

Transport inventory

m addition to a study of the structure and the
socio-econornic background of the metropolis, the
transportation planner has to make an inventory of
all transport facilities, i.e. roads, railways, canals and
airports.

Roads carry by far the major share of all trans-
portation, and most of the money invested in transport
facilities is spent on them. Therefore it is important to
obtain all necessary data from the agencies involved,
which are the State department responsible for highways
and the administrative authorities of the proMce or
municipality.

If the transportation planner or the traffic en-
gineer is attached to one of these institutions, part of
this information will be readily available to him; he
must then collaborate with the other agencies involved.
Very often all these organizations deal with the metro-
politan road network and it is difficult to assemble all
the data required and to maintain permanent co-
operation.

The metropolitan area

In some cases the majority of transportation
problems arise within the boundaries of the metropolis,
and commuter traffic may cover all or part of the
metropolitan area. The traffic engineer may then con-
centrate his work in this area; otherwise there should
be close co-operation with the administrations of the
neighbouring cities or countries.

Bus transport. Infonnation with respect to bus
transport should be available from the Government
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otherwise the transportation situation is likely to get
worse and worse.

Fundamentals of planning

The future urban development of a metropolis
is always uncertain even if a master plan exists. Trans-
portation planning should therefore be flexible. If a
master plan with realistic goals for future land use
does not exist, a transport system should be developed
which is suitable for any urban growth pattern as well
as for any transport policy which the State authorities
may adopt at a later date.

department responsible for land transport or a similar
body granting concessions for the transport of passen-
gers. The contracted companies themselves should also
be consulted. The importance of public transport
grows with the size of the city but the efficiency of
bus tra.'1sport will be rather low if too many companies
are employed in this field.

Railways. Very often railway transportation is
the responsibility of a State-owned railway company.
Where this is the case, co-operation by the transporta-
tion planner and the city planner will be facilitated.

Waterways. Waterways, i.e. rivers and canals, are
not usually priwtely owned. Therefore the indications
for the planners are about the same as for railways.

Airports. Air transport is not the responsibility
of a city transportation planner or a city planner.
Nevertheless, an airport is of great importance in urban
transportation and planning as it generates considerable
ground traffic in terms of a great number of passengers
and employees. In order to obtain the required data
the traffic engineers will rely on special statistics.

Nevertheless, basic transportation planning should
include some ideas with respect to the future urban
pattern. Together with these ideas, three major types
of in put will be required:

(a) The future socio-economic development of
the region surrounding the metropolis itself. The res-
pective forecasts do not come under the responsibility
of the transportation planner; these will be made by the
responsible authorities, which will be State agencies
as well as provincial and municipal offices;

Traffic flow (b) Transport models for traffic generation,
distribution, modal split and traffic assignment.
Although these models will be developed by the trans-
portation planner himself, there must be close collabora-
tion with all those concerned with the current socio-
economic status and expected future development;

(c) Transport development projections based
on existing trends leading to concepts for transport
facilities and modes.

In many instances the authorities concerned have
not yet reached the stage at which such a strategy can
be planned in which case the transportation planner
and/or the city planner should make proposals.

hI addition to the transport network, the existing
flow of traffic is of great importance to the traffic
engineer. Three types of investigation need to be con-
ducted for an analysis of the existing transport situation
in a city. First, all available studies, data, maps and
related material on transportation are to be assembled
and analysed. Secondly, surveys must be made by means
of questionnaires, interviews and counts. Thirdly, special
investigations must be conducted for railway traffic,
road traffic volume and composition, as well as for
travel time on roads, parking, etc.

This information will normally be collected by
outside sources, such as consulting engineering firms,
rather than by the traffic engineer himself or by his

representatives.
Regional influence

Future regional influence on a metropolis has
often not yet been estimated, for instance if no agency
has prepared an over-all regional plan for the hinterland.
"Informed guess-work" will then have to be relied
upon in order to obtain the necessary forecasts. This
might not be valid for the planning of the region itself,
but it should provide an adequate understanding of the
most important aspects of future regional influence
on the metropolitan area.

Mobility. One of the most important features of
transportation is mobility, i.e. the number of trips per
day per inhabitant. Mobility is usually tied to motoriza-
tion. Where there are wide discrepancies, an explanation
must be found. In many cities, for instance Bangkok
and Singapore, there is unusually high "school mobility"
because the school districts are outside the residential
areas. The transportation situation therefore depends
partly on school policy and close co-operation with
the education authorities is required. Population and the labour force

The planner must be aware of policy with respect
to birth control, migration trends and the development
of job opportunities. All these facts have to be con-
sidered in co-operation with the national authorities
dealing with health, economics and statistics.

Planning for the future

Until now we have dealt with an analysis of the
current situation. However, the traffic engineer and
the city planner also have to look into the future,
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(c) Creation of a series of environmental areas
from which through traffic would be excluded;

(d) Improvement of environmental conditions
by creating fresh air corridors for the "ventilation" of
the urbanized area;

(e) Conservation of historical, cultural and
scenic areas;

(f) Conservation, improvement and enlargement
of urban watelWay systems, where they exist, for
transport and drainage (but not sewerage) purposes;

If the regipn surrounding the metropolm is still
without any comprehensive development plan, mono-
centric orientation towards the metropolis cannot be
counterbalanced. The existing situation and random
development of the hinterland could have the following
consequences for the metropolitan area:

(a) The concentration process of population in
the surrounding region would continue;

(b) Small towns in the hinterland would merge
with the outskirts of the metropolitan area, forming a
structure less mass without environmental regeneration
zones; (g) Creation of sufficient open space for recrea.

tional development.

Possibilites and patterns for urban de~lopment

The extraordinary urban growth within many
metropolitan areas remains very often a firmly pre-
dictable fact which has to be faced.

(c) RIbbon development along the major roads
around the metropolitan area would cause considerable
social problems. There would be little probability of a
dicrease in population or in labour pressure on the
metropolis.

Transportation planning for the metropolitan
area, therefore, should be tied to a comprehensiw
economic and physical plan for the surrounding region.
An attempt in this direction has been made for Jakarta
with the JABOTABEK plan, which covers the area
between Jakarta and Bogor, Tangerang and Bekasi.

Theoretical considerations on the part of econo-
mists may have demonstrated that the maximum size
of a manageable city should not exceed 3 or 4 million
inhabitants, but planning efforts will have to cope in
many cases with 6, 8 or 10 million inhabitants in the
year 2000 or even earlier. There are currently 59 metro-
politan areas in Asia with more than 1 million
inhabitants.

The metropolitan area

The following general changes in land use patterns
can be expected: Twenty to 2S metropolitan areas, therefore, are

already or will soon be beyong the limit for reasonable
urbanization. It is nearly impossible to summarize the
goals and objectives already mentioned for these very
diwrse cities. For the large cities, general urban spread
based on concentrated employment in a single district
is clearly uneconomic in the use of resources. An urban
pattern with several nuclei of relatiwly high density
connected by major transport arteries, and with con-
siderable open space or low-density development
between them, can offer considerable advantages. Such
a model will lead to a certain administrative structure
with administrative units (for urban and transportation
planning as well) within the subcentres.

(a) Decreasing congruity of dwelling and place
of employment;

(b) Formation of specialized industrial and
central business districts with very low residential
population;

(c) Growth of substandard residential areas in
the city core as well as in the suburbs, due to the lack of
appropriate means to meet the housing needs of a
growing squatter population.

Urban dewlopment goals and policies

A transport network which would only cater to
and thereby encourage monocentric urban development
would certainly not be the optimum one, whereas a
network adaptable to uncontrolled growth, as well as
to more desirable polycentric development, is undoub-
teclypreferable.

Urban goals and policies have to be derived more
from present acute conditions than from future idealistic
concepts. Goals such as the following should be defmed:

(a) Distribution of land use so as to minimize
tidal movement and achieve optimum balance of peak
traffic flows;

Such a pattern requires transportation corridors
which are nothing less than communication channels
interconnecting various kinds of land use; they usually
separate environmental areas from each other and, at
the same time, limit access to them. Corridor networks
consisting of major highways alone are considered to
be the cause of the much resented "urban sprawl".

(b) Decentralization of urban activities, especially
industrial, business and higher educational facilities, by
creating a series of interdependent subcentres. These
should be self-contained suburban centres designed to
promote a sense of community and to restrict the
number of everyday commuters;
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Provided that the corridor network contains public
transport facilities as well as high-capacity roads, and
provided that there are adequate zoning and land use
policies, a controlled variable density pattern may be
achieved.

a policy would have momentous economic effects and
the responsibility must remain with the decision-makers.

Financial analysis

The financial effect of the transportation planner's
proposals is one of the most important items of the
city administration. If public transport causes perma-
mently high deficits, then there remain no funds for
investment in other areas, e.g. schools. Therefore a
financial analysis must be conducted in close co-
operation with the fmandal expoerts of the metropolis.

Restraints for private cars

In connexion with investment in public transport
in the cities, the question of how to deal with private
vehicle transport in the future has received world.wide
attention. After many years of using the principle of
"meeting the demand" in urban transport planning,
and failing due to steadily growing urban population
and the even greater increase in motorization, the
considerations of the decision-makers are now turning
more towards whether it is necessary and justified to
provide sufficient transportation facilities and to restrict
unlimited use of private cars.

The decision as to how much money will be
spent on roads and on mass transit lines is a political
one. Follow-up costs, which might amount annually
to one third of the construction costs of the rapid
transit system, if fares do not cover ~xpenses, are very
important. The follow-up costs for roads are normally
about 10 per cent, inclusive of normal interest.Possible constraints are:

(a) Higher car registration fees and higher gasoline The administrative framework
prices;

As has been shown, the cose co-operation of the
traffic engineer and the city planner with nearly all
branches of the administration is essential. Even if the
activities of the two professions are concentrated in
one office, close relations with many other branches of
the administration are essential.

(b) limited parking sp3;ce in the central business

districts;

" (c) Limitation of the number of road projects.

The enforcement of such a policy extends far
beyond the realm of the traffic engineer. For that he
must depend on the decision-makers, but it will be
hjs task to make proposals and outline the possible
consequences. In many cases it is possible to improve
the situation of public transport by organizational
measures, for instance close co-operation of city
transport companies, or the possibility of single-ticket
transfers.

The main purpose of the Seminar-cum- Training
course for Traffic Engineers and Transport Planning
Officers was to discuss the structure of such an office
and its relations with other sections within the metro-
politan administration or with departments of the
the gowrnmental, provincial and, where applicable,
regional administrations.

BASIC PRINCIPLES OF THE TRANSPOR-
T ATION OF AGRICULTURAL PRODUCTS
ON THE INLAND W ATERW A YS OF THE

UNION OF SOVIET SOCIAUST REPUBLICS*

Economic evaluation

The evaluation process of transportation projects
can be carried out with the help of a cost-benefit ana.
lysis (CBA) and a cost-effectiveness analysis (CEA).

Important social and economic measures have
been taken in the Soviet Union during recent years
in order to improve agricultural standards. The material
and technical aspects are being strengthened constantly
(the production of tractors, cars, combines and other
agricultural machinery increases every year) and land
reclamation programmes are being implemented
throughout the country.

This can be done only if there is agreement
between all agencies involved. Cost-benefit analyses are
only realistic if there is complete agreement on the
evaluation of, for instance, time costs (business time,
all other time saved = non-business time), accident

costs, and environmental costs. The values chosen
should leave a reasonable proportion to other infra-
structural aspects, e.g. water supply, sewage system,
housing, schools, and so on. Transportation should
not be over-emphasized at the expense of other areas.
The equal importance of all areas must be respected,
and this again is a question of close co-operation in
the administration. A possible policy of restraint de-
signed to keep motorization at a low level is also not
the business of the transportation planner alone. Such

Agriculture is one of the largest and most im.
portant branches of the economy and is closely con-
nected to industry and transport.

* By K.S. Lyakhov, Ministry of the River Fleet of the USSR.
(USSR).

15



A considerable volume of the transportation of
agricultural products in the Rusian Federation is being
conducted by the Ministry of the River Fleet of RSFSR:
the freight volume of agricultural cargo is over 10
million tons. A great proportion of the total volume
of agricultural products is carried from the riverside
areas by inland waterways since no other efficient
means of transport exists.

on the rivers, takes and water reservoirs which connect
with coastal areas.

A non-self-propelled vessel of 4,500 dwt intended
for the carriage of grain and such fme-grained cargoes
as cement is designed for operation by the push-towing
method in water reservoirs and big lakes with no weather
restrictions. Vessels of this type are equipped with
two hatch covers per hold. Cargo loading is performed
through special hatchways (diameter 950 mm) while
the hatch covers are closed. When a vessel is discharged
with pneumatic unloaders the hatch covers are opened
starting from the bow and ending at the stern. Opening
of hatches is controlled from the remote-control panel
situated in the stern deck-house.

A wide variety of agricultural products is carried
by river vessels. These include: grain, potatoes, vege-
tables, fruits and cotton.

A dry cargo river vessel of the m.v. Shestaya
Pystiletka type (with hatch covers) of 2,000 dwt,
intended for the delivery of medium shipments of
grain, is a basic typical vessel used for the carriage of
grain and other agricultural products (potatoes, oil-
producing crops, melons, etc.). Vessels of this type
are used in nearly all river basins in the country.

Combined river-sea shipments of grain and cotton
are made in vessels of the m.v. "Sormovsky" type of
2,700 to 3,000 dwt.

Food grains constitute the majority (over 80
per cent of the total volume of transported agricultural
products. Grain shipments on the inland waterways
are carried by 700 vessels of various types with a total
tonnage of over 1 million.

Every year sees an increase in the direct movement
(without intermediate transfer) of agricultural products
from the southern regions to the industrial areas of the
country via the Volga-Don Canal, the Moscow Canal
and the Lenin Volga-Baltic Waterway.

Artificial irrigation is widely used in the Soviet
Union at present and is the basis for the growing of
certain vegetables and fruits -tomatoes and water-
melons in particular. The role of river transport, as
one of the cheapest and most convenient modes of
transporting these products, is growing.

Motor vessels of the catamaran type of 1,000
dwt (draught 3.0 m) have been in operation since
1969. A rigid bridge connecting two bulwarks of the
vessel forms an open cargo deck with a floor space of
over 900 m2 which will accommodate 450 containers
loaded with vegetables or melons.

The official State purchasing organizations of
the Astrakhan and Volgograd regions of the Russian
Federation transport by water to Moscow, Leningrad
and other industrial centres of the country over 60 per
cent of the tomatoes and up to 70 per cent of the
water-melons cultivated. The total quantity of vegetables
and melons transported by inland waterways is about
400,000 tons annually. During the harvest period,
over 200 cargo motor vessels of 600-700 dwt each
are used for the transportation of these agricultural

products.

Small non-self-propelled vessels intended for
calls at shallow-water ports are widely used to carry
agricultural products on short distances. Several series of
small cargo motor vessels of 300 to 700 dwt equipped
with hatch covers are also used.

Some of these vessels are equipped with cargo
cranes with a capacity of between 3.2 and 6.0 tons and
an outreach of up to 16 metres. A large fleet of small
refrigerated motor vessels is operated in the river basins.
This is used for the delivery of most products, including
fresh fish and fish products, perishable goods and other
similar kinds of cargo.

The period of freight movements of grain, po-
tatoes, vegetables and melons is relatively short (August
and September) and therefore special principles must
be applied in the organization of the river fleet operation
for the delivery of agricultural products from the areas
of their production to consumers. The availability of low-draught, small, dry cargo

vessels which have their own loading/discharging equip-
ment makes it possible to ship agricultural products by
river from the areas situated in the upper reaches of
tributaries.

Due to the fact that during the greater part of
the navigation period the river vessels which carry
agricUltural products have to be used for shipments
of, other ca~oes, such vessels are built to more general
requirements. Some technical particulars are given in
table I below.

Methods of transportation of agricultural products
vary and are determined mainly by kind of product,
distance of carriage, mode of transport used for ship-
ment and degree of mechanization of cargo-handling
operations in the loading/discharging ports.

A dry cargo vessel of the m.v. Volga-Don type
(with hatch covers) is used for large shipments of grain
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Grain cargoes (wheat, rye, oats, barley, oil.
producing crops, etc.) are carried on the inland water-
ways in large amounts when all a ship's cargo spaces or
separate holds are loaded with one homogeneous kind
of cargo only. These cargoes, being dry, loose sub.
stances, never become caked or compressed during
transportation and storage.

tions are operated simultaneously. These installations
have the following advantage: they can be used for
unloading grain under any weather conditions and they
require no grain trimming in the holds.

Control of all machinery installed in modern
elevators is automated and is conducted from a central
control post equipped with a luminescent mnemonic
system regulating the working process of all unloading
equipment and showing the direction of grain
movement.

Grain is carried in bulk only in vessels with hatch
covers. Depending on the amount of cargo and depth
conditions in approaches to berths, suitable vessels
are chosen with a deadweight capacity ranging from
300 to 5,000 tons. Cranes are very rarely used for grain transfer

but, where they are used, they are fitted with grabs
having special sealing features, as special preventive
measures are required to avoid losses. Gr~l is discharged
into an unloading bunker from where it is transported
either to a warehouse by conveyor belt or to railway
wagons by gravity.

Before loading grain, all cargo holds are specially
treated, cleaned, washed, dried, ventilated and, if neces-
sary, disinfected. Permission for loading a vessel is
given ty the port Sanitary inspector.

Since a lot of dust is formed by grain, special
requirements are in effect for the handling of such
cargo.

The transportation of tomatoes and melons has
its own specific features. Reception of tomatoes for
transportation is organized by lots (car, railway wagon,
vessel) containing one botanical variety only. In ac.
corance with the technical requirements laid down
for the carriage of tomatoes they have to be fresh,
intact, not over-ripe and at a yellow, pink or red stage
of ripeness, depending on the distance of transportation.
Prior to presentation for transportation tomatoes
are subject to special trade treatment: they are selected
according to their botanical variety, quality, degree of
ripeness and size, and then packed in standard con-
tainers. Such treatment is designed to ensure optimum
preservation during transportation.

Tomatoes are transported from 1,000 to 3,000
kIn. Duration of transportation is between three and
15 days. During this time the tomatoes ripen to the
required stage for trading. The type of vessel chosen
depends on the ripening period and sailings are organized
in accordance with established cargo line schedules.

As a rule, grain loading of vessels is carried out
from mechanized warehouses or grain elevators equipped
with their own quays. Mter a bumper halves, when
these quays are not able to handle all shipments of
grain, temporary berths provided with very simple means
for cargo handling are set up.

Grain elevator berths are equipped with the
technical means both for loading and discharging grain.
The grain is loaded by conveyor installations which
usually have either a gravity.feed tube or a console-
belt derrick with a telescopic vertical sleeve. Both
console-belt derricks and gravity-feed tubes have a
lifting-turning gear as well as trimming pipe-sockets
and chutes increasing the distance of grain-feeding.

The grain is unloaded from the vessels with scoop-
elevators (norias), pneumatic installations or, occa-
sionally, with grab cranes. Both stationary and floating
noria installations are used. Each installation is equipped
with discard belt conveyors by which grain is trans-
ported to the receivers. The capacity of noria installa-
tions is between 200 and 500 tons per hour.

Of particular interest is the experience gained in
the artificial ripening of tomatoes by treating them
with ethylene in the controlled gas medium of the
velles' cargo holds. This experience shows that storage
and transportation of tomatoes in the gas medium of
hermetically sealed holds ensures hjgher quality and
better trade prospects than if they are left to ripen
naturally.

In conjunction with scoop elevators and belt
conveyors for discharging grain, pneumatic suction
installations of different modifiCations are used -
stationary, mobile and floating. The suction nozzle of
SU9h an installation is used only for taking grain from
the hold and passing it into an unloading bunker sta-
tioned near the discharging vessel. The grain is then
transported to a warehouse by scoop elevators and
belt conveyors.

The transportation of tomatoes in special latticed-
metal containers is becoming more popular. Cases
weighing 8 to 10 kg, containing boxes in which the
tomatoes are packed in three layers, are loaded into
containers. The containers are then loaded onto and
discharged from vessels by cranes and are delivered
by cars directly to the shops for sale.

Pneumatic suction installations have up to four
sunction noznes with a total capacity of 200 to 300
tons per hour. Usually two or three such suction install a-
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Water-melons are transported in river vessels,
in bulk or in containers, to distances of up to 3,000
kIn. When carried in bulk, water-melons are laid by
hand in piles of"1.5 m in height, but bulk transporta-
tion is rare and only used from those points of exit
where loading of containers is impossible.

tions from the corresponding State organizations in
charge of purveying agricultural products. Applications
are thoroughly checked before the beginning of each
quarter, month and ten-day period. An application for
a ten-day period is the most reliable one; vessels for
the loading of agricultural products are provided in
accordance with such.

As a rule, water-melons are transported in special
vegetable containers of different construction. Such
containers are also used for the carriage of potatoes,
beetroot, cabbage and other kinds of vegetables.

A metal-frame ventilated container weighing
0.75 tons gross has become the most popular type of
container used for the loading/unloading of vegetables.
The over-all dimensions are: length 11.68 m, width 9.65
m and height 11.85 m. The upper half of the container's
side walls and a half of an adjacent lid can be folded
and have special rings for sealing. Four legs of 0.8 m
in height are welded to the corners of the lower part
of the container's frame to accommodate a fork-lift
truck. On the upper part of the frame there are four
staples which provide the necessary space when stacking
containers in several rows, and the container's side
walls are equipped with special pins for lifting by crane.
Each container's capacity is about 1 m3, its weight
100 kg. Up to 400 kg of cabbage, 500 kg of water-
melons or 600 to 700 kg of potatoes, beetroot, onions
or other root crops can be loaded into a container.

Shipments of agricultural products are organized
according to the pre-arranged time schedules of the
cargo fleet, and most shipments are delivered to con-
signees in accordance with the principles of liner

shipping.

The essence of this system is as follows: the most
suitable types of vessels for the transportation of certain
kinds of agricultural products are determined for a parti-
cular line in accordance with the above-mentioned plans
and consignees' applications; mowment of wssels is
organized according to the cargo line's time schedules;
corresponding terms of supply of cargoes nominated
for shipment and regular intervals between shipments
of agricultural products are determined for each line;
fulftlment of the corresponding conditions of carriage
to ensure qualitative and timely delivery of agricultural
products, is expected of each line.

The port of delivery is notified of the departure
of the vessel, the nature and quantity of cargo and the
consignee's name and address. Acting on this informa-
tion, the port makes the necessary preparations for
reception of the cargo.

Containers of vegetables are handled by crane
equipped with a special claw which includes a four-
cornered metal frame with two hooked chains fastened
at each corner for engaging container pins. Using such
a claw, four containers can be handled simultaneously.

The movement of vessels loaded with agricultural
products is organized in strict accordance with the time
schedule, stipulating a defmite period of time for certain
parts of the voyage and completion of all operations
during the voyage (bunkering, etc.). Movement of
vessels is checked by a controller not less than twice
a day.

Apart from grain, tomatoes and water-melons, a
considerable quantity of other agricultural products,
vegetables and fruits (potatoes, onions, cabbage,
beetroot, carrots, apples, etc.) is transported by the
inland waterways of RSFSR.

Shippers of agricultural products are, as a rule,
the governmental purveyors' offices. Relations between
shippers and receivers of vegetables and melons on the
one hand, and the port authorities which organize the
handling of these cargoes, on the other, are established
by agreements. Mutual obligations with regard to the
organization of cargo-handling operations, terms of
shipment and delivery of cargoes, conditions of storage
and terms of payment for the services rendered by the
ports and for the use of berths, warehouses, cargo-
handling equipment and machinery are stipulated in
such agreements.

The supply of consignments of agricultural pro.
dlicts for transportation on the inland waterways is
organized in accordance with annual plans containing
fIgUres for every quarter and month of the navigation
period. Such plans are prepared on the basis of applica-

In peak periods of shipping activity, special
24-hour docks are set up in big river ports to clean
vessels' holds and make minor repairs. Adequate berths,
cargo-handling equipment, scales, warehouses, electricity
for night lighting etc., are pre-arranged.

The river transport system of RSFSR has gained
considerable experience in organizing cargo handling
and transportation of agricultural products. In addition,
scientific research aimed at further improvement of
such shipments is continuing. New types of vessels
are being designed, new cargo-handling equipment and
machinery with higher productivity is being constructed,
and new cargo lines working to shorter time schedules

are being organized.

All these measures are helping to increase the
volume of agricultural products carried by the inland
water transport system of the USSR.
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II. 

NEWS ON RECENT DEVELOPMENTS

When considering this project the Ministry took
account of the following:

Testing of an airship for servi:e in dewloping countries

The Federal Ministry for Economic Co-operation,
as the Ministry of the Government of the Federal
Republic of Germany with responsibility for co-opera-
tion with developing countries, is carrying out various
pilot projects to help solve technological problems in
and for the developing countries.

These projects are of the following types:

(a) Development of new, appropriate labour-
intensi~ technologies, or the adaptation of traditional
technologies in developing countries (for example,
cheap building methods);

(a) The fact that 30 to 40 per cent of agricultural
output is spoilt each year owing to inadequate or non.
existent means of transport;

(b) In many developing countries the infra-
structure has not been developed, roads are inadequate
and/or there is no railway to transport important goods
or bring agricultural produce to its appointed destina-
tion, the markets and processing centres;

(c) Transportation by air is often out of the
question in these countries as there are no suitable
airports;

(b) Transfer of technologies available in the
Federal Republic of Germany, and their technological
adaptation to the developing countries (for example,
water ]irofocatopm bu sp?ar-heated thermal pipes);

(d) An airship could make a substantial contribu-
tion towards eliminating transport problems. It does
not require any outlay for airport facilities, is easy to
operate and is more economical to maintain than com.
parable means of transport.(c) Adaptation of technologies available in the

Federal Republic of Germany to the needs of the
developing countries (for example, sea water desalina-
tion installations);

The Ministry has co-operated closely with other
ministries (particularly the Federal Ministry for Research
and Technology and the Federal Ministry for Transport)
in assigning to the German Agency for Technical Co-
operation (GTZ) the task of carrying out the testing
programme. GTZ aids the Federal Government in
realizing its development policy objectives; as a Govern-
ment-owned agency it is responsible for technical
co-operation with its counterparts in developing
countries.

(d) Development in the Federal Republic of
Germany of new, appropriate technologies for develop-ing 

countries (for example: cement factories for small
markets).

These projects are concerned with typical
problems, that is, technological problems which occur
not only in one but several developing countries. That
is why the Government of the Federal' Republic of
Germany stresses the development of appropriate
technologies, i.e. technologies which are suited to a
given situation. The technology type is based on the
situation in the developing countries, which often
differs from that in the industrtl,l countries in special
climatic features, high unemployment, lack of capital,
no provision for basic requirements, poor infrastructure,
inadequate maintenance and repair capacity and too
few experts.

For the purpose of the tests, GTZ has rented a
small non-rigid airship from the aerial advertising ftrm,
Theodor Wu1lenkemper KG (WDL), which is also pro-
viding the necessary technical personnel for the flying
operations. Payment to WDL will amount to between
DM 2.5 and 3 million.

Experiments have been carried out and reports
by UNESCO and World Bank experts already exist on
the possibility of using airships for the transportation
of goods, with particular reference to the requirements
of and conditions prevailing in developing countries.
However, the empirical data at present available on
the technical and cost aspects of airships as a transport
alternative are inadequate; consequently, test flights
are to be carried out in July 1977 in west Africa with
"WDL I".

.These technological pilot projects, which include
testing, development and adaptation of processes con-
nected with the use of solar energy, the desalination of
sea water, the use of wind energy and the production
of paper and pulp from banana fibre, are now to include
tests to assess the possibility of utilising airships as a
means of transport in developing countries.

The purpose of the programme is to test the
airship for its perfonnance on the ground (anchorage,
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Work already caned out

It should be noted that the Geological Survey of
India is the first organization in that country to have
utilized aerial photographs for revision of topographical
maps since the 1930s. The technique has also been
adopted by the Agricultural Research Institute for
the evaluation of land for agricultural purposes since
the beginning of the Second Plan period. The Terrain
Evaluation Cell has also been in effect since 1964,
under the auspices of the Directorate of Engineering
(Research and Development).

loading and unloading), during take-off and landing,
and in the air (balance between static and dynamic
forces), and the resistance of the hull to atmospheric
influence under extreme climatic, meteorological and
topographical conditions.

The tests will extend over an area taking in the
dry Sahel zones and part of the west Mrica rain forest
(Ghana and possibly Upper Volta).

The necessary studies and analysis will be carried
out by experts from the Federal Agency for Experi-
mental Research into Air and Space Travel.

When the results of the tests have been evaluated,
and any supplementary tests which may prove necessary
have been carried out, the Government of the Federal
Republic of Germany will decide whether to commission
the development of an airship with a larger load capacity
and, if so, on what scale. There are already signs of
int~est by third partie" in the construction of larger
transport airships.

Air photo interpretation in the survey of highway
matermls in India *

Scope of air photo interpretation in highway

engineering

The technique of air photo interpretation is of
special interest and assistance to highway engineers in
the following respects:

(a) Route location;

(b) Field performance of highway pavements;

(c) Materials survey.

It is the last-mentioned aspect which has the
greatest significance in a developing country. where
the road system is to be developed at a fast rate in
order to meet the need of the expanding economy.

Under these conditions, it is ess~ntial to sys.
tematize the knowledge of road-making materials
available in any region. The investigation of all known
and unknown deposits is likely to reveal the presence
of large quantities of low-grade aggregates, that can be
judiciously utilized as such (or after scientific pro-
cessing), resulting in considerable saving not only in the
oost of materials, but also of transportation.

In 1966, the Central Road Research Institute
initiated air photo interpretation of surveys of soil
and materials for highway purposes. Since then, the
technique has been applied not only to surveys of
surface materials, such as soils and gravels, but also to
the identification and location of hidden aggregate
deposits of materials such as kankar, both in the alluvial
plains] and desert areas2 of the country, where hard
stone is not locally available and has to be transported
from long distances, thereby increasing the cost of
road construction.

Kankar is a local term used for calcareous conglo-
merates of irregular shape and size. These may be
granular or in the form of clods. The former are con-
sidered to be comparatively stronger than the latter.
Of course, both these varieties have adequate mechanical
strength for use in the bases and sub-bases of the pave-
ment. The deposits are not visible on the surface and
generally occur as a semi-continuous horizon of 1 to
2 ft (03 -0.6 m) under an over-burden of 2 to 4 ft
(0.6-1.2 m) of soil.

In accordance with the practice prevailing in the
Public Works Departments, the deposits of kankar
are located by means of searching rod, which is a labo-
rious, timeo\:onsurning and even haphazard process.
Research has therefore been undertaken at the Central
Road Research Institute, New Dellli, to develop new
air photo patterns which would facilitate the location
of such hidden deposits expeditiously.

As a result of extensive ground surwy carried
out by the Institute in the alluvial plains of U.P. (Gonda
and Basti districts) and in the desert area's of Rajasthan
(Bikaner and Barmer districts), covering an area of
about 4,500 sq mi (12,000 sq km) and 5,000 sq mi
(13,000 sq km) respectively, and through a comparative
study of aerial photographs of these regions for the
correlation of topographical and physiographical fea-
tures of the terrain with air photo elements, it has
been possible to develop and establish well-defined
and distinct air photo patterns for the location of
hidden deposits of kankar (calcareous conglomerates)
in the alluvial plains as well as in the arid zones. The
accuracy of interpretation has been found to be of
the order of 75 to 80 per cent.

.~y R.L. Nanda, Central Road Research Institute, New
Delhi, India.

1, See H.L. Uppal and R.L. Nanda, "Survey of hidden Cal-
crete" in alluvial plains of India by airphoto interpretation,
Proceedings of the Fourth Conference of the Australian. Road
Research Board, vol. 4, part 2, pp. 1677-1687 (1968); and
R.L. Nanda, "Air photo interpretation as an aid for materill
survey for future road construction", Symposium of UPPWD,
held at Dehra Dun, 4-7 June 1969.

2 See R.L. Nanda, "Survey of Road Construction Materials
in Rajasthan through Aerill PhotQgraphs", Journal of the Indian
Ro«is Congress, vol. XXXIII-3 (1970).
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With the establishment of these patterns (see asset to these countries. The new air photo patterns
table), expeditious material surveys can be conducted developed for the identification and location of hidden
of the location of hidden deposits ofkankar (calcareous kankar (calcareous conglomerates) will also be of great
conglomerates) which will reduce substantially the value and can be used not only in India but in other
cost of road construction in future development plans. developing countries where calcareous deposits exist.
Apart from positive information on the hidden deposits
of kankar in a particular area, there is the added ad. Air photo patterns for the identification and
vantage that air photo examination will eliminate ground location of hidden deposits ofkankar
surveys of large areas where kankar does not occur 0 (caJcareous conglomerates)
The Geological Survey of India is already using these
pattems for large-scale survey of such materials! A L I Te~iI

Air pnoto elements A "'IV'" nlnm. I np.prl n""'.A" . I I . DUVII. p.aUls I _esert oralS

Conclusion Topography or land Gentle slope Interdunal Slndy
form around 'Tal' or plain

Air h . t t.. d at depression
p oto mterpre a Ion proVl es an accur e

and expeditious means of conducting surveys of highway Drainage charac- Poor (water stands No external drain.
materials even if the region is inaccessible This is of teristics during rainy sea. age

, .son)
special significance for the developing countries where
the speedy development of road systems is essential Erosional features Not significant ~igns of wind ero.
to meet the needs of their developing economies. More Slon

general use of this technique will prove to be a great Vegetation Permanent pasture Scattered bushes
or cultivated but
treeless land

3 See B.K. Duara, Investigation of kankar deposits in part of Photo tone Grey Light grey
Bikaner District", Geological Survey of India, Calcutta (1974).
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III. CURRENT DEVELOPMENTS IN TRANSPORT CO-ORDINATION
PROGRAMMES AND POLICIES IN MEMBER COUNTRIES

OF THE ESCAP REGION

able balance between the need to be small enough for
effective action and the equally valid need for know-
ledge and experience to be readily available.

Transport co-ordination policies in New Zealand

The New Zealand Ministry of Transport was
established on 25 November 1968 in an attempt to
provide more co-ordinated administration in the trans-
port sphere and thus to offer more integrated advice
to the Government. Under the Ministry of Transport
Act it is charged, in general terms, with undertaking
such functions as are necessary for the development
of an efficient and economical transport policy for
New Zealand. The Act also provides for the following
more specific functions:

The Council's functions are to enquire into and
report to the Minister of Transport on any matters
relating to transport which either the Minister or any
Council member wishes to raise. The Transport Advisory
Council does not handle, however, topics which would
be dealt with more appropriately by such governmental
organizations as the Cabinet Economic Committee or
other, largely private bodies, such as the Exports and
Shipping Council. Neither does the Council enter the
sphere of management or day-to-day operations of, for
example, the Railways Department. The over-all aim
is the development of an efficient transport system as
a whole, rather than exclusive concentration on pro-
blems of individual modes.

(a) Responsibility for advising the Minister on
the development of an efficient transport policy;

(b) Undertaking research into all aspects of
transportation, including the economics of its various
forms, whether by road, rail, sea or air;

The Transport Advisory Council provides an
opportunity for those most intimately concerned with
New Zealand's transport system to become involved
in the formulation, study and evaluation of policy, and
it encourages the many diverse parties to discuss their
problems together. As a consequence of this coming
together, the Council has developed a two-pronged
philosophy of transport. The first part says that legis-
lation which restricts the right of the user to select
the form of transport most suited to his needs must
be reviewed from time to time to ensure that the justi-
fication for it remains. The second part says that there
is a realization that transport is too important to be
allowed to develop on the basis of half knowledge.
Decisions must be based on thorough and scientific
research.

(c) Responsibility for advising the Minister on
investment in transport, with particular reference to
priorities for Government or other expenditure;

(d) Maintaining close liaison with the Railways
Department, the National Airways Corporation, Air
New Zealand and other departments and public cor-
porations which are concerned with transport.

The Ministry is also responsible for providing
administrative services to the Transport Advisory Coun-
cil, the New Zealand Urban Public Passenger Transport
Council, the New Zealand Road Traffic Safety Research
Council and such other boards, councils; or agencies
as the Minister may direct.

The Transport Advisory CoWlcil, set up Wlder
the Ministry of Transport Act, provides a common
meeting groWld for the relevant Government Depart-
ments and the providers and users of transport.

In practice, few policy proposals have originated
from the Council as such. The more likely course is for
interested parties to put forward ideas. Usually the
Ministry of Transport is asked to provide an independent
evaluation. Only when this is completed does the Coun-
cil fully debate the issue and make recommendations
on what action should be taken.

Although many organizations vitally concerned
with transport are not directly represented on the
Council except in the broadest sense -the term "road
transport industry", for example, covers a wide variety
of ,activities, including passenger services, taxis, the
rental industry and public and private carriers -the
present composition of the Council represents a reason.

Even with the setting up and extension of the
Ministry of Transport, however, transport administration
in New Zealand remains complex, and there is a vast
range of agencies whose decision-making impinges to
a greater or lesser extent on the transport system..Contributed by the Government of New Zealand.
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administration. It is heartening to note a 7 per cent
decrease in the road death toll for 1975 compared to
1974 and a reduction of approximately 10 per cent
in the number of injuries. While these results are most
encouraging to those engaged in promoting community
concern for traffic accident&, the estimated total of
19,600 persons killed or injured on the roads in 1975
is still far too high. A steady, although small, decrease
occurred in 1976 and every effort will be made to
continue publicity designed to improve attitudes to
drinking and driving.

A major emphasis in the road safety field is being
directed towards publicizing the new Traffic Regula-
tions. These have been restructured so that requirements
which are no longer applicable have been deleted and the
Regulations have been set out in a more readily under-
standable form. The main changes concern the driVing
rules, turning rules, and vehicle equipment requirements.
The Regulations have been organized into three broad
categories, as follows:

(a) Driving rules. These are the most important
regulations and reJate to the operating of vehicles.

Major policy matters are of course ultimately decided
by one body -the Cabinet -and this in itself helps
to ensure some measure of co-ordination. The Cabinet
in turn receives advice from a Cabinet Committee con-
sisting of six individual Ministers dealing with transport,
civil aviation, railways, labour, communications, finance,
trade and industry and energy resources. The Ministers,
in their turn, are advised by their Departments, by
advisory councils and from time to time by special
committees of inquiry as well. In addition, a network
of boards and tribunals deals with roading, urban pas-
senger transport, employment on the waterfront, and
the licensing and fixing of fares and charges for commer.
Cial road, harbour-ferry and air transport services.

This complex piece of machinery works reason-
ably well, although sometimes slowly, since fmal deci-
sions of consequence are always made by one body
(the Cabinet), because there is co-operation amongst
the agencies involved, and because the Minister of
Transport and his Ministry act formally and informally
as co-ordinating authorities.

The Minister of Transport is a member of the
Cabinet. He is Chairman of the Transport Advisory
Council and reports from the New Zealand Ports Autho-
rity, the Marine Council and the New Zealand Urban
Public Passenger Transport Council go directly to him.
The Ministry of Transport is represented on the National
Roads Board, the Marine Council, the New Zealand
Urban Public Passenger Transport Committee, the
Transport Advisory Council and various official com-
mittees set up to advise the Cabinet. Through com-
mittee membership and through the provision of secre-
tarial, research and advisory services it is possible for
the Minister and Ministry to achieve a good deal of
co-ordination in the provision and evaluation of advice,
in the formulation of policy and in transport adminis-
tration.

(b) Motor vehicle equipment requirements. As far
as possible these regulations have been separated from
the regulations relating to operating a motor vehicle.

(c) Traffic engineering requirements. This cate.
gory mainly concerns controlling authorities and pres-
cribes requirements for traffic islands and road rnarldngs,
traffic signals and traffic signs.

The Government is continuing to support research
efforts in the field of traffic safety. The importance of
research and the need for co-ordination in this area is
well recognized as being in the long-term interests of
road safety. The Road Traffic Safety Research Council,
which has just completed its second year of operation,
is the chief agency responsible for co-ordinating re-
search in this area. Under its aegis a wide range of
traffic safety research is now in progress. A seminar
held in April 1976 provided a forum for the inter-
change of ideas and experience on current projects,
considered the guidelines for future research priorities,
and reviewed the information available for research
purposes.

In December 1971, the Government invited
Wilbur Smith and Associates, in conjunction with
New Zealand Consultants, to undertake a compre-
hensive review of transport policy in New Zealand.
Their report, submitted early in 1974, attempted to
determine the most effective means of co-ordinatingthe 

use and de~lopment of the various modes of trans-
port in New Zealand so that the resources devoted to
transport could be used in the most efficient manner.
Comprehensive investigations were undertaken into
transport pricing, entry into the industry, regulatory
measures and investment, fiscal and subsidy policies
as well as the interrelationships amongst these policy
areas.

An important study being carried out at present
is the accident exposure study designed to provide
knowledge of the total mileage travelled by drivers of
various age groups. This information will be valuable
in assessing the relative accident involvement of drivers
of different ages and sexes, and will assist the Gover-
ment in establishing the need for changes in licensing
ages and testing procedures.Road safety and traffic research

The injuries and loss of life sustained on New
Zealand roads continue to be of major concern to this

A further important project is the Wellington
road accident study which has been planned in an
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attempt to determine the true role of alcohol in New
Zealand traffic accidents. It is anticipated that this
study will provide the information needed to make
decisions on a proposal to lower the current legal blood
alcohol limit, the likely impact of selective random
testing and the value of other enforcement, educa-
tional and rehabilitation approaches to drinking drivers.
It will also provide useful information on the traffic
safety consequences of lowering the minimum drinking

age.

(iv) The National Government in May estab-
lished an Officials Committee to look into
the problems of the industry and it was
recognized that special assistance may be
needed for bus replacement.

The Transport Council continues to conduct
research into the problems of the industry and is cur-
rently awaiting the outcome of a valuable study on
labour relations in the industry by Professor Hines of

Massey University.

The Officials Committee on Urban Transport is
concerned with the whole question of organization and
fmancing of urban transport. It is currently holding
discussions with operators and planners in the five main
centres of Auckland, Hamilton, Wellington, Christchurch
and Dunedin.

Road-rail competition

The regulation of road freight transport was fIrst
introduced in 1931 as unrestricted competition had
undermined the viability of the road transport industry.
Operators were licensed to prevent excessive competi-
tion between each other and their operations were
restricted to defmed areas at rates and charges set by
the Secretary for Transport.

Then, in 1936, the regulations were extended to
restrict the distance over which goods could be carried
in competition with rail. The limit was initially 30 miles
and later 40 miles.

Urban passenger transport industry

The urban passenger side of the transport industry
oontinues to run at a loss. The public operators lost in
excess of $NZI0 million in the last fmancial year and
the private operators had to subsidize their services
from the more profitable charter and freight operations.

The problems of the industry have been com-
pounded in recent years by the proportion of aged
buses in operators' fleets. The seven operators of the
Public Passenger Transport Association run 747 vehicles
over 15 years old and the greater percentage of these
are over 20 years of age. To replace the first 400 of
these at current prices will cost over $20 million in the
next two to five years and over $65 million to complete
the project over 10 years. (Note: The Association
currently estimates the cost of a new bus at about
$ 75,000 which is twice the cost of one year ago.)

It does seem that the decline in patronage ex-
perienced over recent years has begun to ease and a
recent study in Wellington has estimated that patronage
could double in the region in the next 20 years.

Today, there are many exceptions to the basic
40-mile restriction, both for particular commodities
and particular routes. At present some items, such as
liwstock, hay and household removal, are totally
exempt from the requirements of the licensing legisla-
tion. Other commodities, such as bulk grain, can be
carried 60 miles without a licence being required,
while for others, such as eggs, there is a 75-mile

exemption.

To help with operating costs the Government
provides the following types of assistance:

(i) A 200 per cent refun of heavy traffic fees
worth about $850,000 a year to operators;

A refund of 5.4 cents per litre on petrol
tax and an equivalent proportion for diesel
fuel.

(ii)

The Government has recently announced the
freeing of further commodities -fresh fruit and vege-
tables, boats and caravans, new furniture and assembled
agricultural implements and machinery -from the
restriction. This was an interim measure pending a full
report from officials on the whole issue. They have
been asked to look into the implications of any further
relaxation for pricing policy, road taxation, road licen-
sing, the railways, regional development and the en-
vironment.

To help with bus replacement the following
assistance is provided:

(i) Customs duty on imported chassis was
been reduced to 16.25 per cent;

(ii) Since 1958, omnibuses are exempt from
sales tax as are materials used in their
manufacture or repair;

(ill) The Urban Public Passenger Transport
Council distributed through grants and
loans a total of $1 .17 million in the last
fmancial year to operators for bus replace-
ment and other capital projects;

The aim of the review is to ensure that each
mode caters for those goods for which it is best suited.
This, the Government indicated in its manifesto, would
be achieved in the following manner:
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"The Goverrunent believes the transport user
must be given a choice of mode in order to use
that which P!oves most economical and efficient."

would have to be made in policies and attitudes to car
ownership and usage. There would also have to be a
shift towards more widespread use of public trans-

portation.This review of transport policy is in line with the
attitude of the previous Government when it com-
missioned the New Zealand Transport Policy Study
which was prepared by Wilbur Smith and Associates.
These consultants reported in 1973 1.0 the previous
administration who took no direct action on recom-
mendations, other than preparing a green paper and
interim report which agreed with the consultants'
broad views.

Over-all transportation strategy

Even while these two studies were in progress,
a transportation strategy for Singapore began to emerge.
The development of this strategy was accelerated with
the setting up of a Road 1, ansport Action Committee
which comprised five permanent secretaries from the
Ministries of National Development, Communications,
Finance and Home Mfairs. The over-all strategy is to
impose increasing restraints on private car ownership
and usage while at the same time improving upon and
encouraging the use of public transport, particularly
for journeys tu and from work.

The present Government has not only restructured
rail rates in line with the Wilbur Smith report but has
set about conducting a review of the 40-mile limit -
another major area where the Wilbur Smith report
made recommendations.

Other areas discussed by the consultants will be
considered by the Government in the months ahead.

A TRANSPORTATION STRATEGY
FOR SINGAPORE*

Introduction

Measures which have been implemented include
the following:

(a) The adoption of land use development stra-
tegies to minimize the need to travel, i.e. a conscious
effort to integrate labour-intensive industries in high
density public housing estates and the provision of
amenities such as schools, recreation facilities and
shopping centres within these estates;

(b) The implementation of a modest road cons-
truction programme within the framework of a long.
range road network plan. The latter has been kept to
a scale considered compatible with the urban environ.
ment while it is still aimed at providing reasonable
accessibility for public transport, commercial vehicles
and, to a lesser extent, private cars;

(c) Traffic management measures to max.imize
available road capacities. In addition to the usual mea-
sures to reduce traffic conflicts, the installation of an
area-wide computerized traffic control system is pro.
posed for the Central Area;

In common with most other large cities, traffic
problems in Singapore have become progressively more
acute as the city has grown. Although the road network
has been continually expanded and improved upon, it
has become more and more apparent that building roads
alone will not suffice. An effective solution the transpor-
tation problem will not be found until a comprehensive
set of policies is formulated on land use and transporta-
tion development and proper assessment is made of the
relative roles of private and public transportation.

In recognition of the need for such policies and
plans, two major transportation studies were carried
out during the period 1967 to 1975. The flTst was a
comprehensive land use/transportation study to prepare
long-range plans for Singapore's development. The
second was a more detailed study of Singapore's public
transport requirements with a view to selecting a mass
transit system from several alternatives that were
examined.

In both studies, which were carried out by diffe-
rent consultants, travel projections were made initially
on the assumption that there would be no restraints on
car ownership or car usage. However, both studies
independently reached the same conclusion that res-
traints on both car ownership and usage would be
necessary before 1992. This implied that radical changes

(d) The rationalization and ravamping of existing
public bus services. This included integration of 11
private bus companies, first into 4 larger companies
and, subsequently, into a single company. Major re-
visions to bus routes were made to provide more direct
travel between major activity areas. The bus fleet was
expanded from 1,400 in 1970 to 2,310 at the end of
October 1975. Government assistance was also provided
for the reorganization of management through the
secondment of government staff to the privately-owned
bus company. Fourteen kilometres of reserved bus
lanes throughout the Central Area were introduced at
the beginning of 1974 to speed up bus travel;

(e) The expansion of bus services for schools and
the provision of supplementary bus services during
peak hours for commuters, utilizing the school bus

-

Contributed by the Government of Singapore.
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fleet and other private buses. The school bus fleet in that some restraints were also imposed on private
1970 was 345 compared to 2,097 at the end of October car access into the Central Area.

1975;
Although much reduced, the number of cars

(f) Public declaration of the Government's intent in 1992 would still be double that for 1973.

to restrain the growth rate of private car ownership and Ha . bl. h d h d . b thth .
1 t t. f tho 1. thr gh al vmg esta 1S e t e nee to restram 0 car

e lIn emen a 10n 0 1S 0 1C ou sever ...
.P

t ' . t p. Y
t . t ownersh1p and pnvate car access mto the Central Area

mcremen s m vanous axes on pnva e cars m recen b ti 1992 " d . h te ore , 1t was necessary to etermme ow 0
years; . h .

ImpOse suc restramts.

(g) A review and revision of regulations and ."
1 . t d d k 1 d "th O hi the case of car ownership restramts, the alter-

p anmng s an ar s on car par supp y an use Wi m. ...
th Ce t al Ar d . d t d . t natIve measures exanuned mcluded, fust, fiscal mea-

e n r ea eslgne 0 Iscourage commu ert affi hil ti.
ll t . t th d f b . d sures, such as mcreased lInport duty, addItIonal re-

r lC w e s ca ermg 0 e nee s 0 USlness an ."
~ h rt t kin Th .. cl d glstratIon fee and annual road tax and, secondly, con-

commerce lor s 0 -enn par g. lS m u es mea- ..
..trolled allocatIon of penmts to purchase new cars.

sures to proVide for better control or pnvately-owned Of h fi al .d dbli k t ese, lSC measures were conSl ere more appro-
pu c car par s; priate and more effective. Since the end of 1972 there

(h) A six-month national campaign to promote have been several upward revisions of the various taxes
and encourage staggered working hours and car pooling on private cars, as shown in the following table.

was launched in July 1974;

(i) The introduction of measures to restrain "': TAXES ON MOTOR CARS
commuter car access into the congested parts of the -

0 0 J MC al Ar d . k h h h h . d " ct. ct. alL Dr.
entr ea urmg pea ours t roug t e mtro uctlon 1970 1972 1974 1975 From

of an Area licence Scheme and increased parking fees to to to to Dec.
. thi h fi .Oct. Dec. Mar. Dec. 1975

Wi n t e de med restncted area; 1972 1973 1975 1975

0) The provision of a park-and-ride service as (a) Import duty 30% 45% 45% 45% 45%
an alternative mode of travel into the Central Area.

(b) Registration
fee $15 $15 $15 $15 $15

Measures of restraint
(c) Additional re-

Th " 1 b h. d h . t d gistration fee
e ratlona e e m t e restram measures an

the factors which influenced the choice of those which (i) Locally as-
semblea 10%) ) ) )

have been adopted are as follows. (ii) Imported ) ) ) )
(Common- ) ) ) )
wealth) 15%) 25% ) 55% ) 55% ) 100%

Restraints on car ownership (iii) Other im- ) ) ) )
ported cars 25% ) ) ) )

First, on the assumption that there would be no (d) Annual road
restraints on car ownership, it was estimated that the tax (cents per
car population would grow from 136,000 in 1973 to cc)

about 400,000 by 1992, i.e. a threefold increase. Cor- (i) Up to
d. h. 1 1 f .. 1 1000 cc 10 10 14 20 35

respon mg to t lS eve 0 motoriZatIon, trave pro- ("i) 000II 1 to
jectIons for 1992 md1cated that the scale of the road 1600cc 10 12 15 25 40
network required would be of such magnitude that (iii) 1601 to. uld b 1 1 .. bl ' h h b 2000 cc 10 15 22 30 45
It wo e romp ete y mcompatl e Wit t e ur an (" ) 00IV 2 1 to
environment. For instance, it was estimated that a few 3000 cc 10 20 35 40 50
of the roads in the Central Area would have to provide (v) Over

h .. f ffi 3000 cc 10 30 60 65 80
for 9 to 16 lanes of traffic for eac duect10n 0 tra 1C

flow. Clearly, such a scale of roads would destroy the
city and traffic operations over so many lanes would From March 1975, cars registered in the names
be impractical and hazardous. It became obvious that of companies are subject to road taxes at twice the
private car travel demands for 1992 would have to be rates applicable to private cars.
scales down considerably to allow for planning of a
more practical scale of roads to cater for the revised hi order to discourage the retention of old cars,
projected travel demands. Further studies indicated a surcharge on the Armual Road Tax varying from 10
that the road network could be expanded to cope with to 50 per cent has been imposed on cars more than 10
travel demands corresponding to a car to population years old. hi addition, reductions in the Additional
ratio of about I car to 12 persons by 1992, provided Registration Fee on new cars are allowed for car pur-
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chasers 

who deregister old cars for scrapping. Thereductions 
vary up to a maximum of 65 per cent.

frame when the restraints would be imposed. Informa-
tion received indicated that motorists generally did
not consider the existing bus services to be a reasonable
alternative to private car travel and a better quality bus
service was expected.

Restraints on car access into the Central Area

Of the various possible measures to restrain private
car travel into the Central Area which were examined,
the two considered most appropriate for Singapore were
an increase in parking fees and an Area licence Scheme.

The only reasonable alternative considered feasible
for early implementation was the provision of a park-
and-ride ~rvice. Fifteen fringe area car parks with
approximately 10,000 parking spaces were constructed
at strategic locations around the perimeter of the Central
Area. Parking fees were kept at the low level of $10 per
space per month or $0.50 per entry. Initially, 11 shuttle
bus ~rvices were provided to link the car parks with
major destinations within the Restricted Zone.

Because of the difficulty of controlling through
traffic and the use of chauffeur-driven cars, it was felt
that parking fees alone as a measure of restraint would
not be sufficient. It was decided, therefore, to adopt
an Area licence Scheme and to increase parking charges
within a defined restricted zone.

Parking within the Restri:ted ZoneThe Area licence Scheme requires that specific
categories of vehicles be licensed to gain access into a
defined restricted zone. Because workers commuting
by priwte cars are the main targets of the Scheme, it
was decided that, initially, restrictions over a short
period in the morning alone might suffice. It was felt
that evening peak hour restrictions might not be neces-
sary if motorists could be induced not to drive into the
zone during the morning hours of restriction. This is,
however, being closely monitored and the hours of
restriction can subsequently be modifIed if necessary.

As mentioned earlier, parking charges within the
Restricted Zone, coupled with licence fees, were selected
as two parts of a single restraint package. Monthly
parking fees were increased by $ 20 per space for car
parks within the core of the Restricted Zone and $10
per space for car parks within the remainder of the
Restricted Zone. Monthly parking fees, therefore, vary
between $50 and $80 per space. Parking regulations
had to be amended to require that all priwtely-owned
car parks be licensed.

Vehicles which are specifically exempt are all
public buses, school buses, private buses with capacity
for 12 or more persons, emergency vehicles and police
and military vehicles. Goods vehicles are also exempt.

In order to influence owners of private car parks
to raise their parking fees, a surcharge on the car park
licence fees equivalent to the $20 and $10 increase in
the parking fees was proposed. It was assumed that the
increased owrhead costs of operating the car parks
resulting from the higher licence fees would be passed
on to the users. Hourly parking fees were also increased
and higher rates are charged for parking after the fIrst
hour.

The combined cost of the area licence and the
parldng fee within the Restricted Zone was thus about
$110 to $140 per month initially and is now about
$130 to $160 per month, compared with approxima-
tely $30 per month for the park-and-ride service. There
is thus a substantial cost differential between the alter-
natives of driving into the Restricted Zone and using
park -and -ride.

As a concession, vehicles carrying four or more
persons are exempt. This is an attempt to encourage
car pools. It was felt that such a concession could be
supported on the grounds that high-occupancy vehicles
use road space efficiently. It also lessens criticism that
the scheme favours wealthy motorists and discriminates
against less well-off motorists. Car pools also serve to
reduce the burden on public transport.

When the Area licence Scheme was first im-
plemented in June 1975, the licence fees were $860
per month or $83 per day. From 31 December 1975
the fees were raised to $880 per month or $84 per day.
Company-registered cars are required to pay fees at
double the rates applicable to private cars. Effects of the Area Licence Scheme

Alternative mode of travel Before the implementation of the Area licensing
Scheme in June 1975, approximately 32,500 cars
entered the Restricted Zone between 7.30 and 9.30
a.m. daily. The volume of cars dropped to 7,700 in
June, i.e. a reduction of 76 per cent.

An important prerequisite to the imposition of
restraints on private car travel is the provision of an
effective public transport service. At the time of plan-
ning of the Area licence Scheme, the quality of bus
services in Singapore still fell short of expectations and
it was considered unrealistic to expect significant in-
creases in capacity to cope with the added demands
of motorists diverted from their cars within the time

As expected, the numbers of cars entering the
Restricted Zone immediately before and after the
hours of restriction increased. However, the traffic
built-up between 9.30 and 10 a.m. was too pronounced
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and resulted in traffic congestion in various parts of
the central business district.

Effects of palking restrictions within the
Restricted Zone

The area Licence Scheme and the increase in
parking fees have resulted in short.term parking space
being more easily available within the Restricted Zone.
Although the parking fee has been raised, the increase
is insignificant for the fIrst one and one.half hours
and will only begin to be felt for longer parking periods.
Most shoppers and people on business have thus bene-
fited from the easy availability of parking space.

Conclusion

ill conclusion, it is our view that the restraint
measures have successfully achieved the objective of
reducing traffic congestion for the greater part of the
working day. Ewning peak hour traffic congestion is
being closely monitored. Possible solutions to this
problem are being studied and will be implemented if
traffic conditions deteriorate.

From 1 August 1975 the hours of restriction
were accordingly extended to cover the period 7.30 to
10.15 a.m. For this longer time period, the number of
cars entering the Restricted Zone before June 1975
was approximated 42,800. By December 1975, this
had decreased to 12,100, i.e. a drop of 71 per cent.
While there was still an increase in the number of cars
entering the Restricted Zone immediately after the
hours of restriction, the increase was not as pronounced
as before and roads within the central business district
were relatively free of congestion.

Observations have shown that traffic conditions
haw generally improved all round. Some congestion can
be found along parts of the Inner Ring Road due to
cross-town traffic having to make a detour around the
Restricted Zone. The congestion is, however, of short
duration and not severe.

Evening traffic conditions have also improved but
the improvements have not been as pronounced as
during the morning hours. Part of the evening congestion
was due to cross-town traffic and particularly to tri11l!1:
from the western sector traversing the central business
district en route to the eastern sector. Again, traffic
congestion in the evening was generally of short duration
and traffic conditions were better than the prevailing
conditions before the scheme was implemented.

The Area licence Scheme has proved to be a
workable measure for reducing private car travel in
congested areas and for promoting more widespread
use of public transport. It can therefore continue to be
used to attain the longer-term goal of achieving a more
rational use of limited road space.

ORGANIZATION OF AN OVER-ALL
TRANSPORT SYSTEM IN JAPAN*

During the month of December 1975, 6,580
monthly licences were issued and the average number
of daily licences issued was 1,610. Approaches to an over.aIl transport system

In the organization of an over-all transport system,
it is fWldamentally important th?t the following efforts,
which are consistent with transport policy, should be
made:

Nearly 40 per cent of cars entering the Restricted
Zone during the hours of restriction were car pools.

The park-aDd-ride service
(a) To establish the foundations of economic

development in which the private and public sectors
are balanced;

The park-and-ride service met with poor response
from the beginning. In order to prevent the collapse
of the bus companies, the bus routes were extended
beyond the fringe car parks to public housing estates. (b) To that end to enforce measures designed to

counter regional over-concentration or under-concentra-
tion, to co-ordinate land utilization, to diversify the
functions of big cities and to modernize the structure
of regional "nuclear cities".

The shuttle bus services are now well patronized
but the fringe car parks remain little used. Alternative
uses for these car parks are presently being examined.
Three of them have been leased to the public bus ope-
rators for night garaging of their buses. Parking spaces
are' also being leased for parking of tourist coaches,
self-drive hired cars, cranes and lorries. The public
housing authority has been advised of the availability
of parking spaces in the car parks adjacent to public
housing estates and arrangements are being made to
lease parking spaces to public housing tenants who are
unable to obtain parking spaces within the housing
estates. Other suitable uses for the fringe car parks
are still being examined.

In the traffic segment, as part of the transport
system, the following steps should be taken:

(a) Safety and accident prevention costs, etc.
should be borne by the transport media concerned.
Furthermore, any profits should be returned to the
public as much as possible;

* Contributed by the Government of Japan.
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(b) Traffic demand should be adjusted or created
according to assignment among different transport
media, establ~hed by applying the competitive market
"pay-as-you-go" principle.

(a) In order to give priority to mass transit,
bus routes should be reorganized and priority zones
and exclusiw zones for buses extended. Furthermore,
according to traffic conditions, measures should be
carried out to enforce traffic restrictions, in considera-
tion of the kind of vehicles or usage;Promotion of over-all transport policies

Assignment of traffic to various modes of transport

In assigning traffic to different transport media,
it is necessary to carry out the following meausres
taking into account users' preference, and charac-
teristics with regard to speed, economy, etc., while
bearing in mind various social restrictions and techno-
logical progress.

1. Transport in major cities

(b) Reinforcement of clear-way control, such as
restrictions on parking, elimination of unlawful use of
roads; extension of one-way traffic areas, change of a
central line, far-reaching traffic control by a control
centre equipped with a large-scale electronic computer;

(c) With regard to taxis, legal restrictions should
be mitigated in order that mobility may be fully utilized,
since competition among taxis promotes efficiency;

(d) Through traffic should be removed from
urban areas. Furthermore, pick-up and delivery transport
should be restricted;

Passenger transport (especially commuter
transport) should be assigned chiefly to mass
transit systems such as high speed railways, buses,
etc. As for business traffic, automobiles should
be the main means of transport, although public
transport may also be used.

(e) Additional measures should be studied with
a view to controlling truck transport at peak hours,
and to staggoring office and school hours.

2 2. Intraregional and regional city transport

(a) In central cities of regional areas similar to
big cities, the measures described above should be
carried out if necessary. In other cities, according to
the circumstances, measures such as clear-way control
should be carried out;

Transport in smaller Cities and rural Regions

Road transport should chiefly be used.

3. Inter-city transport

The inter-city transport system should be
established in accordance with users' preference
and as a result of competition and co-operation
between different transport media.

(b) In sparsely populated regions, roads should
be improved. Railways are expected to be replaced by
road transport but such a shift should be made only
after the provision of alternative means of transport,
such as a bus service, in order not to inconvenience
the inhabitants;

Regulation of traffic demand

(c) In remote areas, depending on the circums-
tances, the daily traffic demand of the inh:tbitants,
should be met by the provision of a mini-bus service
using vehicles owned by the local government or agri-
cultural co-operative association.

The purpose of regulating traffic demand is:

(a) To establish a balance among different modes
of transport thereby improving the efficiency of the
transport system as a whole;

(b) To contribute towards the promotion of road
safety and the prevention of accidents.

In the regulation of traffic demand, appropriate
measures should be taken with regard to regional condie
tions and available transport media, in consideration of
phases of traffic demand, ease of time adjustment,
existence of substitute transport media, etc.

Traffic safety and accident prevention measures

Effic~ncy measures

Transport in major cities

Efforts should be made in the following areas with
a view to promoting multi-nuclear diversification of the
cities' functions, checking over-concentration of traffic
in city centres, and improVing urban streets:

(a) The traffic environment should be improved
by measures such as the provision of separate sidewalks
on arterial urban roads, the construction of more pedes-
trian roads, bicycle lanes and childrens' parks, as well
as the improvement of the structure of roads such as
grade sparations. On narrow roads, where no sidewalks
can be provided, automobile traffic should be prohibited
in principle;

(b) Improvement of safety measures and facilities
for traffic guidance and control should be undertaken
along with the improvement of roads;
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(c) Efforts should be extended towards pro.
moting safety education, providing adequate training
for drivers and improving drivers' control centres, etc.;

between the suburbs and the city centres and the re-
organization of bus routes should be planned;

(b) Urban expressways, radial and circular road
networks, peripheral roads and railways, track terminals,
combined terminals, distribution centres, railway sta-
tions, bus terminals, etc., all need to be improved;

(d) As to the structure and mechanics of vehicles,
stricter examination and improvements should be
promoted;

(e) Additional efforts should be made to ensure
navigation safety. Restrictions on the entry and the
navigation of ocean-going tankers in Tokyo Bay, Osaka
Bay, etc., should be investigated, along with the cons-
truction of petroleum pipelines. The discharging of
waste oil should be restricted more vigorously;

(c) Petroleum pipelines should be constructed.
Meanwhile, investigation is needed into the construction
of conveyor belts for the transport of waste.

3. Intraregional and regional city transport

(a) In order to contribute to the growth of
attractive regional nuclear cities and other regional
cities, efforts should be made to develop a transport
system which is suited to the function of each city;

(b) Emphasis should be placed on developing
a transport network which not only connects regional
nuclear cities and other cities with broad activity zones,
but also connects the activity zones. Moreover, efforts
should be made to provide public transport services
to meet the demand of each area;

(f) The safety system for aerial navigation should
be reinforced and further efforts should be made in
controlling noise around airports;

(g) The criteria for restricting, noise, exhaust
fumes, etc., should be severer. Furthermore, the de-
velopment of safe and non-nuisance vehicles should be
accelerated;

(h) Traffic restrictions necessary to prevent
public nuisance should be enforced. Meanwhile, res-
trictions on the driving of automobiles should be in.
vestigated in order to conserve the natural environment,
where necessary.

(c) Facilities for linking regional cities with the
trunk transport network and providing access thereto
should be improwd in an integrated manner;

(d) h1 order to meet the daily traffic demand of
the inhabitants of sparsely-populated regions, vital
roads should be improved.

Over-all improvement of transport facilities

Long[range improwments should be implemented
in line with the New Comprehensiw National Dewlop.
ment Plan.

4.

Measures for ensuring traffic safety and prevention
of public nuisance

hnprovement of the nation-wide trunk transport
network

(a) The traffic environment should be improved
by such measures as the construction of more foot.
bridges, guard-rails, signals, signs, grade separations and
railway crossings (including elevation of railways),
improvement of the road structure (for instance, the
separation of sidewalks on arterial urban roads), and
the installation of a traffic control centre;

(a) Under the National Development Plan, 7,600
kIn of arterial expressways should be constructed,
together with supplementary high-speed roads;

(b) The projected Sanyo, Tohoku, Joetsu and
Narita Shinkansens (new high-speed trunk railways)
should be constructed. Other lines should be constructed
as they are designed on existing lines, double tracking,
electrification and the improvement of freight terminals
and main yards should be undertaken;

(b) Activity in the field of road traffic control
should be accelerated. Moreover, the drivers' control
centre should be expanded;

(c) As to railways, ships and aircraft, improve-
ment of instrwnents for ensuring safety and preventing
accidents should be undertaken to cope with increased
traffic and technological improvements;

(c) More emphasis should be placed on the
construction of international airports and the improve-
ment of main domestic airports;

(d) In order to prevent oil pollution, the facilities
for dumping of waste should be improved.

(d) Distribution centre ports should be improved.

2, Improvement of major big city transport networks Rationalization of cost allocation and fmance

(a) The construction of new railways, especially
subways, should be undertaken in addition to the
extension of existing tracks. Furthennore, direct links

The cost of improvement and operation of trans-
port facilities should be borne, in principle, by the
beneficiary and should include the cost of expenses
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mentally. However, further study on this matter should
be undertaken as a link in the chain of future improve-
ments to be made in the over-all transport system.

Establishment fare policy

A set fare policy will contn"bute much to solve
the problems caused, for example, by insufficient
investment in transport facilities and, at the same time,
to a long-range policy of price stabilization. As to the
determination of fares, the fixed passenger fare on
railways and buses should be upheld. Flexible fares for
railway cargo should be studied. The regulations on
starting business operations will be waiwed in the case
of taxis, as will fare regulations.

incurred for safety promotion and prevention of acci-
dents. As to cost allocation to the beneficiary, fares
to be paid by the users should be revised. In addition,
ways of returning the benefits of development to the
executors should be examined. Levying taxes in order
to raise funds for the improvement of a specific facility,
as a means of allocating the cost to the beneficiary,
is problematical. This method should therefore be
limited to cases where it is pertinent in terms of dis-
tributing resources and in line with flSCal policy.

With regard to financial aid offered for the im-
provement and operation of transport facilities, it is
necessary to study requirements in the light of future
changes in the economic and social structure. It is
particularly necessary that, in future, transport policy
should be considered as a link in the chain of policies,
such as the land utilization policy, which is intended to
achieve balanced development of the land, the policy
toward cities and measures to counter over- or under-
population of some regions, thereby enriching the
national standard of living.

Fares should be fIXed according to the separate
cost principle. However, if this is difficult to enforce,
it may be unavoidable to adopt the over-all cost prin-
ciple in so far as this is reasonable.

Establishment of a new transport system

In view of the changes in the economic and
social environments which surround the transport
sector. the various laws and regulations concerning
transport require fWldamental revision.

From this point of view, due consideration should
be given to financial aid; it is also necessary to study the
general tendency for fmancial aid to be offered mainly
for the improvement of transport facilities. The partici-
pation of private enterprises or private funds should be
expected principally in respect of those facilities which
render better transport service.

Planning and implementation of any transport
facility should be carried out in conformity with na.
tional land.use policy, city planning and programmes
for related transport facilities. The establishment of
an owr.all transport administration is therefore ad.
visable.

In view of the recommendation that future social
overhead capital formation should be accelerated, due
consideration should be given to diverting public revenue
funds to transport and to replenishing the general fund
by means of taxes, national bonds, etc. Meanwhiie, the
following measures should be investigated:

With a view to encouraging involvement of the
private sector various conditions should be improved,
for example, the waiving of both legal and fmancial
restrictions.

(a) With regard to roads, the cost allocation
among different categories of vehicles requires revising.
Moreover, the cost allocation to the beneficiary of
expenses for the improvement of road traffic control
facilities should be increased;

In order to develop efficient and safe modes of
transport. New transport administrative techniques
should be elaborated with over-all traffic efficiency in
mind. The national or other public institutions should
be expected to participate actively in the development.

Policies on automobile transport, the Japanese National
Railways and otha- publk transport media

1,

(b) As to the improvement of ports and harbours,
the cost allocation to the beneficiary of industrial ports
and the cost of using port facilities need to be revised;

(c) As to cost allocation for aviation, fuel tax or
landing charges should be revised. It should be added
in this respect that, with regard to the propo&ll to set
up a special account for over-all transport development
which would administer separately disbursements and
revenue for the improvement of the social overhead
capital on transport, opinion can be summarized as
follows. At present, institutions such as public corpora-
tions and special accounts exist to control transport
facilities; they are well managed and function properly.
There is therefore no need to renovate them funda-

Automobile transport

It is considered that in the future automobiles
will take a primary share of regional traffic and of the
short-trip traffic connected with railways, shipping, etc.

It follows, therefore, that in regions where auto-
mobiles take a heavier share roads should be improved
with a view to prevening traffic accidents, promoting
safety and avoiding environmental devastation, in
conformity with national land-use policy, city planning,
etc.
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Other lines should be constructed after
estimation of the future transport demand,
etc.,

(ii) Those existing railways which function
adequately should be improved. In selecting
these lines, due consideration should be
given to the following points:

..Economy compared with other modes of

transport,
..Maintenance of railway networks,
..Traffic circumstances in the areas con.

cerned.

In big cities and their suburbs such mass public
transport media as urban express railways, buses, etc.,
should be used. At the same time, adequate measures
should be taken to increase the traffic capacity of
existing roads and to reduce to some degree the auto-
mobile traffic volume. A direct method of reducing
traffic would be to prohtbit non-essential automobile
use; an indirect method would be the imposition of
special economic deterrents. Both methods are pro-
blematical and require further study.

Measures for efficient road utilization to be
enforced immediately are as follows: enforcement of
automobile traffic prohibition on narrow roads, strict
parldng control and provision of parking facilities,
reorganization of bus routes, expansion of priority
zones and exclusive zones for buses, and restriction
on some roads of heavy truck traffic. Meanwhile, auto-
mobile traffic will be reduced as an indirect effect of
these measures.

Traffic on lines which do not come into this
category should be shifted gradually to auto.
mobiles, in accordance with realistic programmes.
It should be emphasized that the roads necessary
for such a shift have been improved,

(iii) The proposed programme for construction
of new lines contained in the Railway
Construction law should be re-examined,
as should the implementation of the basic
programme already announced by the
Minister of Transport;

Furthermore, techniques for manufacturing low.
or non-plluting automobiles and preventing accidents
should be developed promptly; at the same time the
traffic control system should be strengthened.

2. The Japanese National Railways in the context
of the over-all transport system

The fmancial condition of the Japanese National
Railways has worsened. In view of the important role
the railways play, it will be difficult to develop a desir-
able over-all transport system in present circumstances.
Radical means should therefore be adopted to cope
with the situation:

(c) With regard to the transport of cargo by the
Japanese National Railways, emphasis should be placed
on the following measures:

(i) The number of cargo stations should be
increased and key caro stations should be

improved,

(ii) Improvements should facilitate the use of
the Japanese National Railways by truck
transporters and a coherent system of
responsibility for transport should be
established. Express cargo charges should
be made flexible by establishing a discount
system for bulk or comprehensive contracts.
Moreover, the fare system and express cargo
negotiations should be simplified,

(a) Fundamental policy towards the financial
rehabilitation of the Japanese National Railways, in
order to restore effective administration, should be
re-examined promptly. The following measures are
proposed:

(i) Reform of the management of the Rail.
ways,

(ii) Streamlining of the fare structure, including
ratification of the public reduction system,
and

(iii) Review of measures of fmancial assistance.

(b) In view of the characteristic of railways and
the role played by the Japanese National Railways in
the achievement of balanced national development,
the Railways should concentrate on inter-city passenger
transport, medium- and long-distance bulk cargo trans-
port, and commuter traffic in big cities. With this in
mind, the following measures should be carried out:

(ill) Double tracking and electrification should
be completed and terminal facilities should
be improved with a view to expanding the
freight-liner network and improving modes
of transport suitable for different commo-
dities,

(iv) In order to cope with increased demand for
the transportation of petroleum pipelines
should be constructed.

3.

Public transport media, such as subways, buses,
etc., in the context of the over-all transport system

(i) Construction of the Sanyo, Tohoku, Toetsu
and Narita Shinkansens should be started.

In view of the deteribration of both public and
private management of the public transport media, the
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following measures should be undertaken. (At the same
time, an examination is necessary of radical measures
to balance traffic demand and to co-ordinate the routes
of the various public transport media.)

(iv) The rapid transit railways in big cities
should be improved. Streetcars are being
removed from big cities but the possibility
of installing tramway systems in medium-
sized cities should be re-examined;

(a) Urban transport

(i) A thorough reorganization of bus routes
should be undertaken thoroughly to suit
traffic requirements in the different areas.
Bu terminals, bus bays, etc., should be
improved. On bus routes to newly developed
residential areas (Danchi) a fixed fare sys.
tern, or a system by which developers will
bear the cost, should be investigated;

(b) Regional transport

In sparsely-populated regions, roads should be
improved to cope with the inhabitants' daily transport
requirements, taking into account, where applicable,
the shift of traffic from railways to buses.

hi remotest regions, where there is very little
traffic demand, the use of mini.buses and of vehicles
owned by the municipal government or agricultural
co-operatives should be considered.

(ii) In order to alleviate congestion, the improw-
moot of the road network, the provision of
grade separations on arterial urban roads,
etc., should be undertaken with a view to
speeding up mass public transport such as
buses;

In order to improve the public transport media,
measures such as reform of the management, stream-
lining of fares and re1liew of assistance, etc., should
also be investigated.

(ui) In big cities, preferential pa$age should be
given to mass public transport media;
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Iv. BOOK REVIEW

ROAD INVESTMENT PROGRAMMING FOR DEVELOPING COUNTRIES:
AN INDONESIAN EXAMPLE

by Y. Ahmed, P.O. Sullivan, Sujono, and D. Wilson
(The Transportation Center, North.west~rn University, Evanston, Illinois (1976))

The following review is printed from Australian
Road Research, Vol. 6, No.3, September 1976.

Governments of developing countries and inter-
national lending agencies have realized that lack of
transport facilities makes it difficult to introduce other
social infrastructure (such as educational and medical
services) and to link agriculture with other sectors of the
economy. The purpose of this particular study was to
develop a practical model for transport investment
planning at a regional level. The information used in
the case study was from Sulawesi province of Indonesia.

The two major inputs to the model were estimated
commodity flows and vehicle operating costs. Estimates
of traffic flow between towns were obtained from popu-
lation forecasts and a surplus-deficit model of the
various commodities produced or consumed in the
region. A vehicle operating cost model provided trans-
port costs, based on estimated road and traffic charac-
teristics. Using these inputs, and a budget constraint,
the mathematical programming model determined the
road network producing the minimum total regional
whicle operating costs, first for the forty-fifth year
(corresponding to the network existing in the twenty-
fifth year) and subsequently for progressively earlier

periods.

mization of total daily vehicle operati."1g costs 20 years
later, certainly requires further investigation to deter-
mine its effects on the type and timing of the road
investment projects. One effect of the oil crisis and
the world-wide economic recession has been a serious
reappraisal of the value of such highly sophisticated
optimization models, with their demanding requirements
for existing data and long-term forecasts.

In their conclusion, the authors recognize some of
the shortcomings of their model, particularly the pro-
blems of seasonal peaking, the exclusion of marine
transport as an alternative mode and the need. to ensure
compatibility with the auxiliary development pro-
grammes (e.g. agriculture) inferred by the road invest-
ment operating cost model. They rely extensively on
information collated in 1965 by de Weille and it is
unfortunate that they did not have access to the reo
cently released results of the Kenya road transport
cost study undertaken jointly by the Transport and
Road Research Laboratory and the World Bank.

Surprisingly, no information is published about
the authors (apart from their names) and the book
omits the reasons for developing the model (e.g. research
thesis or contract) or the choice of Indonesia for the
case study. A more serious omission is the lack of any
mention of savings in travel times, even for truck drivers.

The authors are to be commended, however, for
producing a very readable presentation of a quite com-
plex optimization model through a good layout of text,
equations, tables and diagrams together with the in-
corporation of extensive tabulations of input data and
results of the Sulawesi case study.

While it would have been theoretically preferable
to have adopted cost-benefit analysis techniques and
maximized net present value, the authors wisely pre-
ferred to develop a less complex model. However, the
decision to determine the optimum condition of a road
network at any given moment on the basis of the mini~
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