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Preface

After 10 years of experience in providing various types of assistance, on request, to the automotive
ndustry in developing countries. the United Nations Industrial Development Organization
(UNIDO) concluded that too much attention was being paid to the traditional means of private
transportation and that technology of low-cost transportation to meet basic transportation needs
was essential. A variety of refatively low-cost vehicles using two, three or four wheels existed. but
the technotogy of their marufacture was not sufficiently widespread to have much effect and in
some cases manufacturing and marketing policies were mappropriate,

To discuss the obstacles to the wider use of low-cost vehicles, UNIDO, in co-operation with
the Departiment of Industry and Commerce of the Government of Australia, organized an Expert
Group Mecting on Manufacture of Low-cost Vehicles in Developing Countries, which was held at
Melbourne from 23-27 February 1976, The Meeting considered such questions as whether these
vehicles were technically unsuited to market conditions, whether they were too expensive and
what financial or other problems were involved in their manufacture. The Meeting devoted
considerable time to discussing copious material on the manutacture of these vehicles in Asia.

This study is based on the data available and the findings of the Expert Group Mecting. Its
main purpose is to assist in promoting the manufacture and use of low-cost vehicles in developing
countries. It is designed to assist government officials responsible for formulating policies on
modes ot transportation in their countries and businessmen concerned with the manutacture of
various types of transport vehiceles, It describes the main types of low-cost vehicles, what is
ivolved in launching their manufacture. and aspects of marketing them. It reviews recent
developments in several Asian countries, with particular emphasis on India and the Philippines,
where low-cost vehicles have significantly penetrated the market.

In the context of the forthcoming United Nations Conference on Science and Technology
for Development to be held at Vienna in August/September 1979, several developing countries
are devoting attention to the application of technology for meeting their basie transportation
needs. This study. along with others to be prepared by UNIDO, is intended as a contribution to
the Conference and its preparatory activities,

The annexes contain a descriptive listing of types of low-cost vehicles with names and
addresses of manufacturers. The listing, based on responses to a questionnaire UNIDQO distributed
world-wide. does not pretend to be comprehensive, but it represents a fairly good overview of the
low-cost vehicles available. The annexes also contain illustrations of representative two-, three-
and four-wheelers,
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Explanatory notes

References to dollars ($) are to United States dollars. The following abbreviations have been used in this
document:

AUV Asian utility vchicle

bhp brake horsepower

DIN Deutsche Industrie-Norm

GNP gross national product

n.a. not available

NCAER National Council of Applied Economic Research (India)

The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the United Nations concerning the legal
status of any country, territory. city of area or of its authorities, or concerning the delimitation of its frontiers or
boundaries.

Mention of firm names and commercial products does not imply the endorsement of the United Nations
Industrial Development Organization (UNIDO).

Material in this publication may be freely quoted or reprinted. but acknowledgement is requested. together
with a copy of the publication containing the quotation or reprint.
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I. Background

In any country, the development of agriculture
and industry requiresimprovements in transport. Chan-
ges in farming methods call for the transport of new
farm inputs and for the delivery of the rural surplus to
the towns. Industrialization requires increased move-
ment of materials and products, while the growth of the
cities creates new needs for passenger transport.

While  fong-distance  transportation  in de-
veloping countries is reasonably catered for by means
of acroplanes, sea- and river-going vessels, trains and
trucks, local transportation is generally inadequate.
This local transportation relies. on the one hand, on
man- or animal-powered carts, little improved for
generations, and. on the other hand. on passenger and
commercial motor vehicles designed for use in the
developed. high-income economies. Thus, despite the
vast differences in climatic, social and road conditions
in developed and developing countries, the motor
vehicles in ase are practically the same. It developing
countries. therefore, most vehicles do not meet local
needs. They are expensive and difficult to maintain.

Because of the expense. motor ownership for
personal transportation is limited to the top social
strata. This has often seemed to aggravate and
perpetuate an unbalanced distrihution of wealth.

The automotive industries existing in certain
developing countries have been established through 4
techinological transfer from the developed industrial
economies that has been accomplished in stages. The
developing country, concerned by the high foreign-
exchange cost of importing conventional motor
vehicles, first encourages local assembly of such
vehicles and then proceeds to incorporate locally
manufactured  parts for  which there is also a
significant replacement market. sucl s batteries,
tyres and mufflers. There follows a period during
which local content is increased gradually hy the
incorporation of other parts easily manufactured
locally. Then. at some stage. a decision is taken to
manufacture the more complex items such as the
engime, transmissionn and body panels. This policy of
gradualism  has reinforced  the  dependence  of
developing countries on the design and technical
resources of the transnational corporations that make
up the mternatiomal motor vehicele industry. The
assembler necessarily depends on the designs ot the
original manufacturer. and this dependence persists as
local content is increased . In only a very few cases has
development proceeded to a point where the local
mdustry has been able 10 undertake significant
miteative i vehiele design

The normal process of development has thus
tended to lock the developing countries into placing
prime, and usually sole. emphasis on the manufacture
of vehicles designed originally for operation under the
very different conditions of high-income economies.

These vehicles can. of course, play an important
role in industrialization, but the almost exclusive
coneentration on  them has retarded commercidl
development of cheaper vehicles designed for local
conditions, and so in turn has severely retarded
economic development as a whole. Therefore, a need
exists m developing countries for cheuper vehicles
that could be more widely purchased by small
businessmen, farmers and industrial workers. Only
recently, and then only to a minor extent, has the
need for more appropriately designed and cheaper
vehicles heen reflected in the production patterns of
the main automotive manufacturers.

The typical motor car plant in a developing
country produces tar fewer vehicles than does its
counterpart in a high-income industrialized economy
and thus frequently suffers from the diseconomies of
sall scale. which  has led some to query the
economic sense of gutomotive-assembly programines
in developing countries. Nevertheless. the motor
vehicle. whether a passenger automobile or a vehicle
transporting goods. plays such an essential role in a
modemn economy that policy makers in almost all
developing countries have actively encouraged motoi
vehicle production even though it may entail cost
disadvantages in the short term.

Traditional vehicles need high outputs to be
produced at international prices. The figures of
300,000 and 50,000 units per year have often heen
quoted us break-even outputs for passenger and
commercial vehicles having 100 per cent local
content. Although lower wage costs and transport
savings have enabled many countries to offset the
diseconomies consequent on small scale, the fact
remains that restricted local demand has often led to
high-cost production. particularly at higher levels of
local content. In turn. high-cost production aggra-
vates theexisting market situation by further reducing
demand.

In suminary. the development of automotive
production capacity in developing  countries has
entailed the transfer of models drawn from the basic
array of motor vehicles produced in and designed o
the market requirements and productive techniques
and possibilities of the larger, high-income mdustrial
countries. The lnigh price of these vehicles (often




compounded by the increased cost of local
production) severelv limits their market in developing
countries. as the data in table | indicate.

TABLL 1 VEHICLE OWNERSHIP AND INCOMI IN 1970

1'chicles
per thousand persons

National
income Passenger  Connuercial
periead ($) cars vehicles

United States 4 289
Guermany,

tederal Republic of - 2782
Austraha 2613
Fapan 1636
ttaly I 891
Brazil 376
Malavsra 29§
Plulippines 228
Nigeria 135
tndoncsia 98
timted Republic

of Tanzana 94
India 93

Source  Based on Statistical Ycearbook, 1974 (1iniled
Natlions publicalion, Sales No. 78. XVIIL.D

The fact of limited incomes has stimulated
attempts 1o design cheaper vehicles and to redesign
productive techniques so that they are less subject to
economies of scale and more appropriate to the
economic circumstances of developing countries.
There has been considerable development in the
design of low-cost two-, three- and four-wheeled
vehicles.

In historical perspective. it 1s of interest that
these design initiatives mirror the situation in Europe.
particularly after the Second World War, where a
wide wvariety of lightly powered vehicles were
developed. including bicycles. scooters, simple motor
cycles. cargo and passenger tnree-wheelers and very
simple four-wheelers, which paved the way to the
present widespread use of automobiles and trucks.

low-cost is a relative term, and the boundary
between low- and normal-cost vehicles is necessarily
vague  The following vehicle types may reasonably be
called low-cost:

The Manufacture of Low-cost Uehicles in Developing Countries

Two-wheeler (see annex 1)

(@) Motorized bicycle. consisting of a normal
bicycle and a gasoline motor of up to 50 ¢, adapted
1o power the front ur rear wheel:

(h) Moped bicycle designed with an integrated
gasoline motor to power generally the back wheel. It
may or may not have auxiliary pedals:

(¢} Motor cycle, with engine from 5-350 cc.
for sturdy use. May have a side-car for passenger or
cargo transport.

Three-wheeler (see annex 1)

Having an casily fabricated metal frame and
body. The latter can be made in fibreglass reinforced
plastic. The engine can be between 150 and 1,200 ec.
Vehicle should preferably be  for  dual-purpose
use passengers and cargo. The single wheel can be
either at the front or at the back of the vehicle.

Four-wheeler (see annex 111

As designed by many international companies for
production and use in developing countries. They are
basically small trucks with body. framme and
suspension gear designed for hard usage and easy
manufacture in small numbers with simple equipment
and tooling. Can also be used as a passenger vehicle.
The engine capacity can vary between 600 and
t.600 cc.

The actual cost of these vehicles varies according
to the technical conditions, cost structure and tax
rates in the country of production. Although one or
more of these factors may mean that the final price
of the vehicle scems high. the cost will eertainly be
considerably lower than that of a conventional
vehicle produced under similar conditions.

The vehicles describeu above would thus seem to
have a potential market among segments of the
population in developing countries that cannot aspire
to ownership and use of conventional types of
vehicles because of the high cost. To date, however,
this potential market remains undeveloped. Despite
the existence of a wide range of proved low-cost
alternatives, production in developing countries is still
concentrated on the traditional nieans of transporta-
tion.




II. The automotive situation
in selected countries

India

India, one of the world’s most populous and
pourest countries, had a vehicle population of
23 million in 1974, as shown helow (thousand
units):

Passenger cars 717
Jeeps 74
Buses 108
Trucks 415
Other four-wheeled vehicles 158
Motor cycles 275
Mopeds 110
Molorized rickshaws 55
Scooters 420

Over the years the Government has encouraged
the development of capacity in all hranches of the
automotive industry. and India is now virtually
self-sufficient at close to 100 per cent local content.
All production is licensed. and it has heen the policy
to restrict the number of producers, the number of

models and the frequency of model changes. The
effect of this policy is most obvious in the motor car
market, where production is concentrated on two
main models, derived from Morris and Fiat models of
the late 1950s: the Ambassador, produced by
Hindustan Motors: and the President, produced by
Premier Automobiles. In commercial-vehicle manu.
factuse, one company. Telco, accounts for half of
total output, with the remainder being spread among
four smaller companies. All these are conventional
motor vehicles.

In low-cost transportation, the main Indian
emphasis has been on the development of two- and
three-wheeled vehicles: the manufacture of a cheap
people’s car has not yet materialized. Production of
two- and three-wheeled vehicles began in 1955, and,
as can be seen from tahle 2, they have shown very
much faster growth than have the various four-
wheeled vehicles. The fifth five-year plan envisages a
similar emphasis.

TABLL 2. INDIAN AUTOMOTIVIE PRODUCTION

{ Thousands)

Demand
target

Tyvpe of vehicle 19059 1964 1969 1974 1978/79
Cars and jeeps 16.5 336 43.0 46.0 78.0
Commesrcial vehicles 19.7 318 334 39.6 920
Scooters 2.8 20.0 49.7 80.9 300.0
Metor cyeles 32 13.9 345 53.2 130.0
Three-wheelers 1.5 4.2 6.9 13.8 40.0
Mopeds 1.2 1.4 11.0 294 1300
Tolal 449 104.9 178.5 2629 770.0

Source Based on Automotive and Ancillary Industry, 1974 (Bombay. All-India Automobile and

Ancillary Indusiries Associalion, 1974),

Numerically. the two-wheeled vehicles far out-
number three-whecled vehicles and provide the urban
middle class with a cheaper means of personal
transport than the car. They are of conventional type
and warrant no special comment at this point. The
three-wheeled vehicle is a more recent development
and 1s produced in much smaller numbers. Its main
functions are in taxi and freight-handling services.
Ihe three-wheeled vehicles are powered by two-
stroke  engines  and  are  usually  motor-scooter
denvatives  modified by the addition of two

chain-driven back wheels. In one instance a heavier
commercial vehicle is built around a single front-
wheel drive.

The four major producers in this field are
(production figures for 1974 for three-wheelers are
given in parentheses):

fa) Bajaj Auto, Poona (8.251). Three-wheeled
vehicles based on the Italian Vespa motor scooter
with a 150 cc engine, now manufactured to 98 per
cent Indian content. The three-wheeler is mainly used
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48 a taxi. but the vehicle is also available in the form
of a pick-up truck. delivery van and articulated
trailer:

rhr Automotive  Products of India, Bombay
(4.368).  Three-wheeled  vehicles based on  the
Lambretta  motor  c¢ycle. now  manufactured  to
effectively 100 per cent Indian content. with 175 c¢
engine. The vehicle is available in a wide range of
forms. but is primarily supplied as the basic body and
cowl for adaptation to the final purpose of the user:

¢ Bajaj Tempo, Poona (1.163, having declined
from 3.048 in 1973) Tbree and four-wheeled
vebicles. The company wa: historically linked with
Bajaj Auto but is now completely separate. The
Tempo is a single front-whee I-drive vehicle derived
from a Heinkel 395 ¢¢ engine based on an original
design of a company in the Federal Republic of
Germany, now effectively manufactured to 100 per
cent Indian content. Unlike the motorscooter
derivatives, the Tempo has a Tully enclosed driver’s
cab. like them it is used for both passenger and
gouds carriage. The plant is now primarily engaged in
manufacture of the four-wheeled Matador van:

fd} Scooters India Lad.. Lucknow. Two-wheeled
and three-wheeled vehicles. The plant. although
already producing, was still under construction in
carly 1976. The company. which is publicty owned,
bas acquired the Halian tambretta plant and is
currently bringing it into production. A separate
foundry is under construction. and several semi-
independent ancillary industries have been estab-
lished. A research unit is working on the development
of three-wheeled variais.

In the first three cases, the companies began life
as Indian distributors for the foreign-made vehicle,
then proceeded to local assembly, and, following
governnient approval of motor-scooter manufacture
in the late 1950s moved progressively from an initial
25 per cent ludian content tu an effective 100 per
cent tndian content at the end of the 1960s. Scootess
India is unusual in that it is attempting an immediate
move to g 100 per cent Indian content

There have also been moves to motorize cycle
rickshaws, and at least two companies manufacture
sinall  two-stroke engines and conversion kits for
fitting to rickshaws. One of these manutactured by
Kirloskar Kisan. Poona uses a 3S.c¢. twostroke
general-purpose engine developed for agncultural and
other use s used to provide chain drive to only
one of the back wheels. which makes a differential
WIneCessary

Apart  from this  collection of three-wheeled
velucles, a range of motor cycles, motor scooters.
mopeds and  power-packs  for bicycles are manu-
Tactured m much greater nuwoess by several firms
the mam motorscooter manutactnrers have already

The Manutacture of Low-cost Velucles i Developmyg Cowrntries

been identified. Motor cycles are manufactured by
tdeal Jawa., Mysore: Enfield India. Madras: and
Escorts, Faridabad.

Representative prices (January 1976) for these
and other vehicles on the road, ic. inclusive of all
taxes, are given below in dollars. The prices were
drawn from several sources and may not be exactly
comparable. Conversion has been made at the rate of
Rs 89 to $1.

Price
Ivpe of yelucle tdollars)
Moped 250
Motonzed rickshaw 300
Moitor scooter 550
Motor cycle 600-1 000
Fhree-whecled pick-up 1 350
Fempo Hapseat 3-wheeler 2 000
Fiat President 3900
Matador van 6 000

Approximate ex-factory prices for some of these
vehicles are. motor scooter, $400: three-wbeeler with
cab, S1.000: tewpo three-wheeler, $1.2000 and
Matador van. $3.200. Final on-road costs are
substantially  higher because of the imposition of
excise taxes (of © to 22 per cent), state sales taxes (of
12 to 17 per cent) and minor interstate and municipal
taxes. Nevertheless, demand lias teaded to outrun
supply for most vehicles, althougl  * recent rise in
petrol prices the price of petrol is now three times
that of diesel and other problems liave led to
shortfulls in - demand for cars and the cheaper
petrob-driven  commercial vehicles. and to reduced
unofficial market premiums for two. and three.
wheelers.

The Philippines

The Philippines, with a population ol 37 million
in 1970 and a per capita income more than twice that
of India. bas followed a very different path.
Completely knocked down (CK1)) asseinbly began in
1952, but policies restricting the number of
assemblers and of increasing local content proved
abortive. In 1968, some 19 companies assembled
17.400 four-wbeeled vehicles. Subsecuently the
Board of Investments formulated a programme
rertricting the number of assemblers to five and
committing them to a rise in domestic content. from
10 per cent in 1973 to 60 per cent at the end of
1976. The domestic-content formula permits et
foreign-exchange  earnings  to  be accounted  as
domestic content, and several manafacturers have set
up plants for particular components with capacity
sufficient to supply a significant volume of exports to
overseas markets.

In the Philippines, three low-cost velucles have
been developed that could be of interest to other
countries: the leepney. the Asian utility  vehiele
(AUV ) and the motor evele and side-car

o




I the twromore Savationr m Selected Countries

deepner

the Jeeprney 1s seen e tlie Philippines as the
forcrunmer of the AUV The Second World War
virtnalhv destroved the Philippine vehicle population;
and m the immediate post-war vears, the United
States armyv urplis jeep played an important role,
first as a jeep and subsequently in the modilied form
ol the Jeepney. The Jeepuey has a lengthened body
with o trav  carrving  two jongitudinal  benches
mounted behind the driver’s seat. These are covered
by a canopy, and the whole vehicle is highly
decorated with both paint and trim.

Francisco Motors, the main  Jeepney manu-
facturer, began as an automotive paint shop m 1947,
undertook body building in 1951 and proceeded to
assembly  and  progressive  manufacture in 1985,
Today apart trom the cngine. transmission, drive
train and » heels the Jeepney is manufactured in the
Philippines. The prime maover is now usually an busu
diesel engine. and the vehicle, although clearly
derived Trom the origimal jeep. is eflectively a
Philippine vehicle.

Asian uniline velncle

Five firms mannlacture versions of the AUV
Basically, a simple velucle las been designed around a
standard four-cylinder engine. The chassis *» simple
and easily fabricated. Maximum use is made of flat
body panels that require little forming other than
simple bending. wsually on g press brake. The
development ol the AUV lras  been  actively
encouraged under the Progressive Car Manufacturing
Plan. The lead in the design for the vehicles came
from the two major United States manufacturers,
FFord and General Motors, both of which have
subsidiary assembly companies in the Philippines.
Both companics viewed ti e development in a wider
context. Ford developed its vehicle in Australia under
the contiol ol its regional office, with the assistance
of a Palippine team. and introduced it on the market
in 1972 Fhe General Motors model was developed by
its English subsidiary . Vaaxhall Motors, as part of a
world-wide programme with analogous developments
m other niarkets.

In 1975 an estimated 12,500 AUVs  were
manutactured. The vehicles are all avaitable as simple
chassis and cab (m some cases also as chassis and
cowl). as low-side pick-up. as high-side pick-up fwith
or without canopy), as a van and as a Jeepriey . The
five miam models are fisted below with sales tigures
for 1978

fa+ Fwera, manatactured by Ford Philippines at
Rizsl. Fscort eupme,  1.100-1.36G) ce. miported,
Plulippme  content 43 per cent. is also being
assemnbled m THenland Sales 7197,

(b} Harabas, manulactured by General Motors
Philippines at Manila. United Kingdom Viva engine.
1.256 ¢e. In addition to the usual range, available as a
station wagon. Design was adpated to tocal conditions
in ¢o-operation with the Francisco Motors Corpora-
tion. Sales 2.123:

fel Cimarron.  manutactured by Chrysler
Philippines at Rizal. Developed by Chrysler and
Mitsubishi m the Philippmes  Neptune engine,
1.400-1.600 cc. imported. Sales 1.32%:

td ! Frakbayam, manufactured by DMG Quezon.
Volkswagen engine. 1,600 ¢c. imported from Brazil.
Sales 739 (DMG also unmntactures a 1,500 ce car,
the Sakbayan),

rel Pinoy,  nrnutactured by the  Francisco
Mators Corporation ot Rizal. Mazda engine, 1,200 ¢c.
manufactured in Japati. Developed by Francisco
Motors with benelit ol experience ol General Motors
m developing the Hirabas. Sales S8Y.

Moror evele and side-car

About Y0 per cent of the motor-cyvele population
(168.000 in 1975) s fitted with side-cars. From 1973
on. motor-evele manntacture has been limited to four
Plulippine companies assembling Fapanese vehicles. In
accordance with the Progressive Motor-Cycle Manu-
tacturing Programme. a local content of SO per cent is
to be achieved by 198().

The usual form of the three-wheeler is a standard
stde-car arrangement with the side-car fixed through a
nigid three-point connection. The power units are
generally in the 8O-1258 ¢¢ range, and the complete
vehicle is capable ol carrving 250-400 kg or two
passengers plus the driver. The side-car is usually
titted by a small. independent workshop, which needs
nothing more than elementary  metal-cutting  and
welding equipment. The vehicles are used extensively
in both town and countrv. In the towns they are
limited to feeder and secondury roads and are
generilly restricted by licence in their area of
operation. In the country the vehicles have been
found particularly versatile and able to cope with
anything down to quite simple rural tracks.

Two other motor-cycle derivatives should be
mentioned. The motorella, which has two nigidly
lixed supplementary wheels trailing on etther side of
the rear wheel and supporting a body capable ol
carryinng, tour passengers, is less versatile than the
usual motor c¢ycle, and few are ohtainable. For g
period after the Second World War, motor tricycles
were introduced with two-wheel back drive. They
proved unstable in operation.

Table 3 gives retuil and  ex-works prices  of
low-cost vehicles. Thie retail prices are based on




ex-works prices (1975) taking into account standard
dealer  margins.  Actual selhing  prices  may  be
somewhat less. The Philippines imposes a steeply
progressive sales lax on automobiles, the effect of
wltich is maost noticeable in the Cortina prices quoted.

The ex-works factary prices still include import
duties. usually at the rate of 30 per cent and.
depending on the degree of local content, muy
account for 15:20 per cent of the ex-works price.
Iven with these duties taken into account. the prices
of the motor eyele and side-car and the cheaper
models of the AUV uare at levels that suggest a high
market potential. This is reflected in the prodi ction
data for 1975 reported in table 4. AUV production is
about the same as that for all other commercial units.
About one AUV is manufactured for every two
conventional passenger cars produced

TABLI 4

BASIC RIGISTRATION AND PRODUCTION DATA

The Manufacture of Low-cost Vehicles in Developing Countries

FABIT 3 RITALL AND 1 X-WORKS PRICTS
O TOW-COSE VEIICTTSIN 1975

(Dollars)

Price

I'vpe of velucle Retail Fx-works

SS0-800)

750-1 100
100-1 950
A0-2 550
S50-2 850

425625
S75-850
1 600-2 300
1 775-1 950
1 950-2 200
T580-3 350 2 125-2575
K5-3 400 2002578
2900 250
I R00
4 450
TO00-8 10O

Maolor evele

Motor ey ele and side-car
Harubas

Pivoy

Tiera

Trukbavan

Cimarron

Mitsubishi Mincar
Jeepney

Iord I'seort Toyon Corolla
Iord Cortina

tw tu tw to s

4 100-5 400

PIHTLIPPINE S

'Nurmbers)

Vehicle registration, {974

l'vpe Number

97 603
272689
168 000 (approx.)

Passenger cars
Commereial velieles
Motor cyeles

Total KK 000

Production

1970 16075

F'vpe of vehiicte

7378 27 500
12500
13 000

35 000

P.l\\L’H}!\'[ Ldrs
AUV

Other conunercal
Motor cvales (est)

K K24
10000

88 0Ho

Total 26 000

Republic of Korea

The automotive industry of the Republic of
Korea dates from 1962, when the importation of
assembled vehicles was restricted and the customs
duty removed from imports of automotive parts. The
Automobile Industry Protective Law (1962) requires
government permission to establish assembly opera-
tions. An active local-parts manufacturing policy was
adopted. and the use of local parts by local
assemblers was from then on enforced. For une of the
cars manutactured. local content stood at 67 per cent
in 1975,

There are now four automotive plants m the
country, three of which produce cars and trucks of
conventional design. The cars assembled have been
drawn from the standard models offered by the major
mternational producers. One of the three plants is
also associated with. motor-cycle production. The
fourth company produces buses and heavy trucks
only

Since 1976, one of the car-assembly companies
has undertaken the complete manufacture of a
300 ¢o car. the Pony. designed and engineered by an
Halian design group. The designers liave attempted to
blend a rugged construction with modern inter.
national stvhng

The development of the Pony is the first fruit of
4 new initiative in automobile industry policy. In
1974, the Government, faced with a vicious circle of
low demand, low production, dependence on assembly
of foreign cars and high prices, decided it was time to
move to local production of bodies and engines.

It is hoped that the efficiencies of mass
production will be able to be realized by eliminating
frequent model changes and hy rationalizing the
production  of components. Each of the three
passenger car firms is estahtishing gasoline engine and
body press plants designed to a production scale of
50,000 units. These plants will be heavily protected
by tarifts. Linports of cars of a similar size will be
restricted by licence and u tarift of 250 per cent is to
be imposed.

In contrast to these planned developments,
automobile production totalled only 36,300 (four-
wheeled) units in 1975, Of these, 17.500 were cars:
3.800. buses: and 15,000, trucks. At the cnd of 1975,
the total vehicle park had just passed 200,000 units,
including 84,000 cars. Fast growth in demand is
forecast, which is reflected in production plany. In
t975. GNP per capita was $531, which current plans
envisage will nearly double by 1981, Over the same
period, the number of vehicles per 1,000 persons is
forecast to rise from the current 2 8 to t1.7.




o The Qoo Sitwation m Selc. ted Couniries

o parts manntactwe,  the mdustry  depends
lreavibv on rechimcal agreements with toreign tirms,
inchuding many  Japanese tums It s planned  to
develop local Jdesign and emgineering skills hoth as a
means ot adapting parts to local circumstances and to
assist. i the development ot parts to be used n
common hy the varnous manutactuers. Policy changes
1o achieve  these  ohgectives  are currently  being
considered

In contrast to India and the Philippines. the
Repubhic of Korea has placed fittle emphasis on the
production of low-cost vehicles. Althongh this lack of
emphasis may m part be due to judgement that the
potential for such vehicles s limited (per capita
income v high by developing country standards). 1t
reflects. perhaps more tundamentally. the normal
process of technology transfer through assembly and
then tull manutacture Fike India and the Philippines.
the Repubhic of Korea is. through a policy  of
deliberate selection. restricting the number of firms,
the number of models and the range of components
produced. Throughout this process it has depended
on the technical capacity ot the major nternational
automotive  producers and has perforce operiated
within the options offered by them

The use ot hahan resources tor the desigit and
engineernig ot the Pony to some extent moderated
this pattern. but the industry s still a long distance
from the point where a fully developed productive
hase would enable at to contemplate  significant
mitiatives in design.

Thailand

Vehicle numbers  have creased  rapidly in
‘Fhailand ir recent veurs. by 14 per cent per ammum in
the country as a whole and by 30 per cent per annum
in the more heavily roaded and metropolitan arcas
The vehicle park was approximatety 400.000 in 1973,
This rapid growtlt has led to severe congestion in
Bangkok. where new registrations of motor tricycles
have heen banned since 1971 In the same vear. a
daytime hmt on heavy trucks was mtroduced. a
measure that has encouraged the setting up ot truck
terminals and the transfer of goods to smualler utility
vehicles.

Thailand 15 essentially an agricultural country
with a tood surplus and s unusnal i having a
well-developed canal and niver system that links 27 of
the country's 70 provinees and carries 25 per cent ot
the produace  Although tratfic on this system has
mcereised. road carriage Tas shown faster growth.

The 1Thai automotive mdustry . which dates from
1961, s fragimented and undertakes assemibly at low
local cantent. less than 25 per cent. Between 1901
and 1965 Y companies were established, enjoying
spectul promotiomal privileges. Subsequently. 6 more
companies estabhshied themselves without the benefit

of those privileges. Six of the 16 compames produce
hoth cars and a range of trucks. 5 produce trucks
and/or huses only. 4 produce cars only. and 1
produces @ low-cost vehiele. In 1974, these 1o
companies assemhled 17600 of the 19100 cars
placed on the market. Thai assembly of commercial
vehicles. 10,300 units, was small in comparison with
imports ot 27.900 units

Low-cost trucks are assembled by thiee com-
panies, namely. Ford Motors. which produces the
Ford liera. Prince Motors. which produces the
Datsun Sing Siain. and Asoke lngineering. which
produces the General Motors Plai Not The Ford and
General Motors velicles are closely related to the
corresponding vehicles produced in the Philippines.
They are produced m their fight commercial-truck
version and retal at $2.400-52.500 as compared with
$5.500 for the cheapest passenger cars. Sales volume
is very small In 1974, 2700 units were sold: but in
1975, sales totalled only 1.500 in a market that
absorbed 43,000 commercial vehicles

Motor-cyele  assemnbly  has grown  rapidly in
Thaitand 1n 197575000 umts were assembled  more
thai twice the number assemnbled in 1974,

The Thar industry displays many of the problems
corimon to g wide hand of developing countries. The
principal  problem is that a highly  fragmented
assembly industry produces at relatively high cost and
low local  content  cars  and  light  trucks  of
conventional design. most of which are destined to be
used on the crowded roads of the mator urhan areas.

Plans to rationalize production have had little
effect. Policies Taid down in 1971 require assemblers
to work towards 25 per cent local content as part of a
three-phase programme designed to make Thailand a
full-fledged car manufacturer. but to date progress
has heen slow. The proliferation of assembly plants
and models  (there are nearly 100 models) un-
doubtedly contributes to the high cost of vehicles.
hut is not as vet the focus of any specific policies.

With respect to future policy. it is important to
consider those areas of demand that are most poorly
served by the existing pattern of production. n urhan
areas the most urgent needs are those of the least
affluent. These needs can perhaps he met 1nost
readily through the development of public transport
tor persons and goods. Although the main demand
here will probably be met hy vehicles ot conventional
design. there would seem to be room for a low-cost
minibus or light commercial vehicle that can be used
during business hours as a goods or personnel carrier,
hut that will also serve in a dual role as the Family
vehicle in the evenirgs or on weekends. In the rural
market, the average annual cash mcome of farmers,
about $300. is insufficient to enable the farmer to
contemplate buying a vehicle even on the easiest of
credit terms. For such a person the use ot a public
carriecr will appear more economrical than velicke
ownership
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Bangladesh

Bangladesh’s 77 nulhon mhabitants, 90 per cent
ot whom Iive m rural areas. 1s served by a veluele
population of only 60,000 units, divided almost
cqually mto cars. commereial vehicles, and three-
wheelers, predommanthy i the passenger version

There 1y onlv one automotive asseinbly company
m the country  This company  Pragott Industries.
hegan  assembling  commiercial - vehicles in 1965,
passenger cars in 1968 and the local variant of the
General Motors low-cost vehicle i 1974, This
last-mentioned  vehicle is available in pick-up and
passenger versions: and, as m other countries, the
chassis and body  are manufactured locally. The
ex-works price of the low-cost vehicles, exclusive of
duties and taxes. is $3,100-%3,300. The annual rate of
production s about 650 umits.

Three-wheeled vehicles are imported from India.
as made-up vehicles complete with cowls Wooden
and composite bodies and seats are added to the
vehicles in Bangladesh.

Papua New Guinea

Papua New Gumea's small economy has no
automotive mdustry. The only  related  activities
undertaken locally are  battery  manufacture. tyre
retreading and general repair of vehicles

Papua New Guinea faces the same problems
many of the smaller and poorer developing countries
face. Ninety per coent ot its 2.3 million inhabitants
live m rural arcas. and half hve at altitudes above
1200 metres. The  four largest centres  (average
population about 75,000) are connected only by very
poor roads. Incomes are very low

In this situation, motor-car ownership is almost
cntirelv himited to the more affluent residents of the
major  centres. many - of whom are foreigners
Registered motor vehicles of all types (i.e. including
motor eyveles and tractors) totalled only 39,000 in
1974, A policy of uncontrolled importation has led
to an extraordinary variety of mukes and sizes of
vehicles. In the last six vears sales have ranged over
117 makes and 436 make size body type combina-
tions

This fragmentation has compounded the prob-
lems of vehicle repair and has inhibited the growth of
the repair mdustry. Spare parts are in inadequate
supply and expensive: there is a shortage of trained

The Manutacture of Low cost Velucles e Developmg Cownries

mechatues, drivers and  spare-parts staff. service
facilities ure costly and inadequately maintained.

Official motor vehicle policies are currently being
reviewed. 1t is planmed to reduce the range of vehicles
imported, perhaps by establishing a government
monopoly of nmports. Manufacturers of selected
vehieles will be required to assist with the training of
mechanics. and measures will he taken to assist the
setting up of service facilities i remote areas.
Attention is being paid to the possibility of reducing
the demand for cars by providing a more satisfactory
alternative public transport system.

There are no plans to undertake motor-car
assembly. but there is some support for introducing a
low-cost  four-wheeler, which may  lead to the
establishment of local assembly . Local truck assembly
is also being considercd.

Summary

I'his briet review of circumstances in several
countries emphasizes the importance of three points:

far Access to vehicles of conventional design is
severely restricted by the low imeomes of the masses
in developing  countries  lurthermore,  the  local
manutacture of these vehicles is enormously expen-
sive. Iragmentation of the market. which is common
in countries undertaking assembly and endemic in
countries entirelv dependent on umports. increases
the cost of mantaining the vehicle population.

/By The main transport needs that are being met
by conventional vehicles are those of long-distance
movement of freight and of personal transport for the
more affluent members of the urban community
Ihiere are major deficiencies in rural transport and in
inovement of urban passengers and short-distance
movement of small loads of goods:

rer The design and  manufacture of low-cost
vetnicles of smaller capacity and reduced performance
have come from two main sources. First, India like
lapan and  ltalv  hefore it has  developed the
nanufacture of cheap three-wheeled vehicles of lower
performance. In India, this development came after
the successful local manufacture of conventional cars.
Second, the recent initiative of a number of
international companies has led to the widespread
establishment of the local assembly of four-wheeled
vehicles that are basically small trucks of very simple
design.
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III. Aspects of manufacture

Conventional automotive manutacturing opera-
tions are highly capital ntensive s this high capital
cost. particularly the  part associated with model
specific dies and tools, that leads to the economies of
scale i autemotive manufacture. These economies
have tended to limit the spread of manufacture to
developing countries in which unit demand iy low
Furthermore. the motor vehicle is o complex product
with u variecty of parts whose manufacture depends
on a wide range of manutacturing facihties and
mastery of 4 range of industriagl techniques

In this situation, entry to automobile  mann-
tacture is limited to countries that have achieved
some progress i industrialization and have a level ot
demand permitting the more impor tant economies of
scale to be realized and the necessary supporting
educational and techmeal infrastructure crouds and
related services)

For developing countries. these factors and the
mitial heavy capital cost of imvestment in automotive
tacilities impose severe restrictions . Yet the need for
improved transport is central 1o economic develop-
ment. and foreign-exchange problems usuably limit
the extent 10 which & country - resolve ity
problems simply by importing. As a result, most
developing countries have felt a need to establish an
automobile industry

In terms  of manufacturing  technology, the
fow-cost vehicles represent an attempt to side-step the
ditficulty posed by the demund for domestically
produced  transport vehicles and  the  high  costs
associated with a himited volume of production. The
imtiatives undertaken have involved moditication of
the automobile and its pracess of production in ways
that reduce the cost disadvantages normally associ-
ated with automobile production at low scales. The
essentigl teature of cach modification has been to
reduce the cost of capital so that capital charges per
velnele can be reduced. or rather . so that the increase
i such charges normally associated with fow-volume
production can he offset

A common aesponse his been to restriet the
number of automotive producers and the range of
vedudkes manutactured as. for example. ar India, the
Philippimes and the Republic of  Korea Many
conntries have tound that conditions teither natural
or induced) that encourage one manutacturer to enter
the market are hkehy 1o cncourage others to do so
abso The consequence s mereased total investment
conts and reduced volumes per plant leading to
mereased cosis per vehieke Furthermore, i the

absence of licensing, competitive pressures are likely
to lead to increased product differentiation, much of
it mvolving expensive changes in special tooling. In
turn. such proliferation of models leads to increased
investment, stockholding and operating costs in repair
facilities. In extreme cases fragmentation can severely
restrict the availability ot spare parts. smee it s
uneconomic to hold @ wide range of parts. Faced with
ditficulties such ay these. a decdision to dicence veliele
production and assembly can lead to lower costs at
most stages of production and use

In plming  sutomotive  development,  most
countries. apart frone the major industrial powers,
have  tollowed o process  of  bhackward  linkage,
proceeding from assembly o where capital costs are
lowest. throngh manufactire of components to in
some cases full local manubacture Clearly  this
process of gradualism enables the developing country
to avoid fora time committing resourees n the more
cuprtal-intensive areas. However, ay noted carlier, it
tends to lock the design ot vehicles to those of the
originating manutactmer. Independent design, which
presupposes the attainment of an ability to undertake
the full range of gutomotive manufacturing processes.
would require too great an effort for all but a few
developing countries.

The installation of productive capacity designed
to cater for a wider than national market has also
been used, particularly i recent years, as a means of
fowering it capital costs. From the early days of
the automotive industry i1 the developed conntries.
exports have enabled the major producers to lower
unit costs. In developing  countries the growth of
exports is much  more  recent. Some of  the
mternational  companies  and  several developing
countries, the Philippines. for example. have at-
tempted to secure economies of scale by promoting
international speciaization through the exchange of
parts.

The Philippine AUV has participated in such
programmes. In India. some export sales of the
three-wheelers have been secured. and two of the
major scooter manufacturers are actively extending
export operations to inchude overseas assembly  of
vehicles manutactured in India.

Restriction of the range of models. backwand
Iinkage and export promotion are all ways inr which
the unit capital costs of producing conventional cars
can be reduced. The prime emphasis in cach ol th se
18 on lengthening the productive ran and so spreading
capital costs

9
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ln additon. and of partcalar importance tor
low-cost vehicles, altempts to lower capital costs per
vehicle frequently mvolve the use of more labour
miensive technigues and thus imply the substitution
of labour tor capual Labour costs vary much more
between countries than do mvestment costs, so that
countries weth lower wage rates can he expeceted to
seck more labour-mtensive processes  Although this
substitution may  appear mefficient m terms of
nan-hours per vehicle and related technical norms.
there is no  necessary  unplication ol economie
metficieney  For example, it has been estimated that
i 1965 the number of man-vears required to produce
1,000 cars of conventional deugn was 1.061 in India,
compared with only 72 u the United States of Ameniea.
Differences m average annual wages per emploved
person. 8462 i India as compared with $7151 in the
United States. meant. however, thal the total wage
cost per velucle was alinost identical lable S gives
details for a wader range of countnes

tABIE S t ABOUR REQUIREMENES AND WAGE COSTS
INSULTCTED COLNTRITS, 1968

Lahore

regqurred Wage cost
ian Trnal ey
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Country carsy idollars rdollars)
Yugostavia 1230 491 =~ 604 S
Ly 1ol 4621 490 3
Brazd T84 793 9 SR 6
Argenting 489
Spaim 1y 949 3 2R
lapan ne 1 455 7 1304
Austrahia A oo 665"
Canted Kigdom 172 AT T 4448
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Source W D Rose, Development Options in the New
Zealand  Motor  Car  Assembly  Industry.  New  Zealand
Inshitule ol t conomie Research, 1971, p. 145,

Nore Nanional wage diuta were converted 1o doltars al
1965 rales. Subsequent devatualions i Brazil, India Spain
and  Uniled Kingdom  scegesl 1hal 1he  exchange  rales
cimbodied above were overvalued for those Tour countries.

It s evident that plants producing low-cost
velieles e India and the Philippines are using less
capital-ntensive techniques tha those used by plants
m developed  countries. There 18 noticeably  less
rehiance on the use ot sophisticated equipment for
handling goods and for sutomatic transfer. Automatic
conversors are less frequently used: fork-Lift treks are
rate: and aatomatee transter m o machimng s unnsuaal,
dlthougle many - multisstage machines are used In
some planls considerable attention Tas been paid to
production flow sooas to ensure mimimat - manual
moveent  Neverlheless. nomost such mstances
manaal movement still pavs a domimant parl

The Munufac tre of Low cose Uclicles i Developing Conntries

Basic metal cutting and forming 1s usually carried
out in labour-intensive ways in factories in developing
countries.  An example ol this s provided by the
drawing. to a depth of some 10 centimetres. of the
rool panel Tor a Jeepney cab at Francisco Motors ia
the Phulippmes. In an advanced industrial country at
would be cut and tormed through a single stroke of a
heavy Ieadraulic press using an expensive set of dies.
tn the Philippines, the panel i first cut from
hand-marked sheets by an operator using a set of
rotary shears and then hammered to shape by two
operators using a simple mechameal peening hammer.
tn this instance the pattern for the work piece is
effectively  carned m the workmen's minds rather
than bemg embodied m the set of dies. The use of
clementary metal-shearing teclimgues in several AUV
panels leads  to mereased hand  finishing work .
Elsewhere i the same works mudguards are formed
by simple hand hammering

In India. many  speaal-purpose machines have
been developed by the motorscooter and  other
automotive  numufacturers, either from their own
resources  or o assockition with one of the major
Indian  machie-tool  manufacturers Hindustani
Michine Tools and Fata Engineering and L.ocomotive
Company  ( Teleoy Phese machines could profitably
be comparcd with machines in nse in higher-income
cconomies  For example, it 1s the policy of one
Indian plant that it an investment expenditure that
permits the tirm 1o do withont one worker is less
than 50,000 rupees ¢$5.6001 it will be made. It the
necessary - expenditure s more than 100.000 rupees
(ST1.200). it will not be made  Finally, it at falls
between these limits, the possibility will be examined
i depth. The annual cost per worker in the plant tin
1976) 15 about 10.000 rupees ($1.1001. Obviously,
the same  scheme implies o judgement as to the
trade-off between labour savings and the cost of
capital ¢in this case the labour savings amount to 20
and 10 per cent, respectively. of the capital cost
limits stated above]

The rate of return heing sought on capital is thus
not dissimiiar to what is sought i a higher-income
cconomy. The difference is that lower wages make
smaller  and  less  complex  physical investments
attractive. The effect of mtroducing u higher wage
rate would be to alter the performance characteristics
sought trom particular machines. A detailed en-
gineering examination of the tyvpes of modifications
in production processes that have resutted from
systematic  nvestment  appraisal under  low-wage
conditions could be usetul.

Over the years a few countnes have been able to
make a significant more into automotive mamifacture
by acquiring used plant and equipment  from an
established automotive firm. Phis transfer may tuke
place within a transnational firm. with the subsidiary
company acqmring used machmery from its parent.
or atocan oceur as o oulright - purchase by an
indepeudent company
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I bpects of Manutad ture

India. tor example. has  trequently  acquired
second-land spectal-purpose machines and  toolings
tor madels previonshy prodneed in aother country,
whieh has been important an the development of
motor, van. scooter and the associated three-wheeler
programmes  Special  plant and tooling that have
reached the end of therr econoaie life m the country
of origin becawse of changing market conditions or
have become obsolete as a result of new competitive
models may still have a useful. productive life in a
market  where, because of  tmport and  heensing
restrictions and bhecause of a different standard of
hiving. similar competitive pressures do not exist
While there are obvious dangers in huying second-
hand machines and disadvantages in buymg older
models of vehicles. the Indian expernience has been
that such plant can often be acyuired very cheaply
and provide gurte satisfactory serviee. [t is important
to note that because India’s machine-tool industry is
well developed, machines that prove unsatistactory in
use can be replaced or upgraded. The risk associated
with extensive second-hand purclase is thereby much
reduced.

The redesign and simplification of vehicles may
lower production costs because ot the reduced need
for special toolings. This reduction in costs has been
most obvious in the development of the AVIV wlhere
the main enphasts has been on avoiding extensive
special  tooling and  high-capac.ty production ma-
chines. The main areas of saving aove been in basic
chassis and body design. The engines for all Philippine
AUVs are currently  imported. Some  will - be
nanubactured locally . but in plants designed to cater
for a wider market and thus able to secure reasonable
cconomies of scale. The chassis and the body are the
nain indigenous parts and are designed down to local.
lowvolume production. The longitudinal  chassis
members are made from simple channel sections
rather than complex pressings. For example. the
required step hetween the engine mounting and body
section of the chassis s secured either by simple
bending or by welding of overlapped sections. The
member is then strengthened by welding of inset
plates or sections. The body panels constitute the
most visible change from conventional car manu-
facture The panels are almost all flat. and. where
possible, shape changes are limited to simple bending
suclt as can be achieved either by use of press brakes
or manual bending against fixed forms. Corrugations
are produced by repeated pressings.

In a parallel way the rconomic attractiveness of
the motor scooter and its derivatives as developed in
India 1s partly explained by the lower capital
requirement assoctated with scooter manufacture
The use of alummium die castings for major engine
components. the smatler size of forgings required, the
smaller and less complex panels all entail lower
capital costs per vehicle. The most significant element
m tlns change s m engime manufacture. In terms of
capttal. space and economic volnme. the requirements
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for making simple two-stroke engines are all only a
fraction of those For manufacturing conventional
four-cylinder engines. The techmeal requirements,
although still exacting, are also much lower.

The extremely rudimentary  nature  of  the
assembly lines being used in the production of
low-cost vehicles must be emphasized. These bear
little resemblance to the popular image of a highly
mechanized assembly line with extreme division of
labour  In Philippine AUV production programes,
with daily production rates ranging from only 1-2 1o
20-30 units  there is obviously little secpe for a
sophistivated assembly line. Chassis construction
starts on the floor, and body construction is carried
ot alongside in locally designed and manufactured
jigs. Apart from these jigs, equipment other than
litting and welding gear is carcelv needed. The AUV
bay is situated alongside the conventional assembly
arca and can thus make use of established facilities
such as the paint shop. A small team of workmen
arry out a wide  variety  of jobs. with little
spectalization among them. For one model of the
AUV the total development cost, including the cost
of all special jigs and 100ls, was estimated to be no
more than $100.000

In Indian  three-wheeler programmes. a not
dissimifar situation exists. Three-wheeler production
is essentially  secondary to the mwain work ol the
plants. wltich s generally motor-scooter production,
m some cases the assembly lines for the scooter are
extensively  conveyorized. Tor the three-wheeler,
however, they are not.

It should be emphasized that. with only minor
exceptions, low-cost vehicle programmes have been
carried out alongside other. and usually pre-existing,
assembly operations. This arrangement permits the
programmes to enjoy access to Tacilities such as spray
hooths and welding equipment. no doubt with
economies as a result. They have also been able to
draw on existing management expertise. These ure
mportant advantages that quite likely helped to hold
down costs at least in the early stages of
development. 1t does not mean that economic
production facilities cannot be designed exclusively
around low-cost vehicles. If demand s sufficient,
considerable economies may he realized through a
more systematic design of production facilities and
methods. Gains from this redesigning will probably
far owtweigh the short-term gains from the initial
production using established Facilities.

In  promoting  manuficture  of  automotive
vehicles, both  conventional and low-cost, govern-
ments of many developing countries have sought to
achieve some rationalization in parts manufacture.
The buying in of parts is. of course, a common
Teature of automotive production everywhere and has
enabled final manufacturers to avoid committing the
capital necessary to support production of the full
range of parts and components. The capital charges
for some of these parts are thus spread among the
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various mannfacturers who draw on a particular
supplier. In developing, countries. parts manufacture
has to be established at the same time as final
assembly. and the opportunity has been taken to
it the number of parts producers so as to avoid
auplication. In vehicle design. emphasis has been
placcd on drawing components from the existing
array tather than cathing for new components

An importaint cconomic test of efficiency and
suceess i adapting production  patterns to local
conditions is provided by the comparative cost of
local manufacture  Such comparisons are not casy
because the types of vehicles being discussed are not
being produced in the advanced mdustrial econonties.
However. information provided by two  Indian
scooter manufacturers, one of whom is a principat
manufacturer ot three-wheeled vehicles. suggests that
the cost of manufacture in India i about t5-20 per
cent higher than the cost of manutacturing the
comparable vehicte in Haly, and a price comparison
with Japan would show a greater disadvantage.
However that may be, the price disadvantage is
smatt all things considered. The Indian volume of
production 15 about one third that of the ltalian
cquivalent, and tocal content is 100 per cent. The
price ditference is very much less than that typi-
aally  associated  with  comentional  automotive
manufacture, often at lower levels of domestic
content.

Indian manufacturers have paid much attention
to improving production processes. with consequent
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reduction of produetion times and costs. One scooter
manufacturer has reduced the required time per
vehicle by more than a third over the last six years.
More gencrally. in the 1960s the relative price index
for motor seuoters felt by a anarter relative to the
movement of the wholesale price index.

One Indian manufacturer of alight four-whecled
van asserted that he produced more cheaply than his
Furopean equivalent. As for the Philippine AUV,
although no direct comparison with vehicles m the
industrial economy is possible, the ex-works price
range of $2,000-$3.000 suggests reasonable ecenomic
performance.

In a background paper prepared for the Expert
Group Meeting ut Melbourne. UNIDO suggested that
to achieve substantial market penetration, the
ex-works  prices of low-cost vehices should not
exceed $150 for mopeds. $250 for motor cycles,
$400-$1.000 for three-wheeters and  $2,000 for
four-wheelers (1D/WG.224/1). The prevailing prices
reported earlier in this study tend to be rather higher
than these. They are nevertheless of an order that
suggests a fair economic performance. particularly
when one considers the very high levels of protection
in many developing countries.

At the same time, it is important to recognize the
paramount importance of price in determining the
extent of nrirket penetration. At present. effective
demand. as measured by sales of low-cost vehicles, is
limited. Tt is appropriate at this point to examine
prevailing market conditions in more detail.

et
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IV. The pattern of demand

A statistical relationship between income levels
and vehicle ownership hus been established. Data
quoted carlier tor 197G showed that the Iiited
States, with its per capita income of $4,289, had a car
population of 430 per 1.000 persons. whereas in
India. with a per capita income of $93, there was one
var per 1.000 personis. As the above figures show, in
the United States every second person owns a car, but
n India only one in a thousand can afford to do so
In the affluen countries the automobile provides the
normal means of transport, but in the less developed
countries 1t remains 4 rarity. a tact that can be
obscured by the noise and bustle of the major cities
of the developmg world.

Regardless oi income levels, transport reinains an
essential function at ahmost all fevels of economic
development. A wide range of work performed by
automotive means i an advanced industrial country
is performed by animal or manual power in a less
developed economy . The search for more basic forms
of automotive transport is in essence a search for
cheaper substitutes for animal and human power than
are attainable through 1he use of the conventional
automobile

ludia provides a  convenient  opportunity  to
consider the place of the automobile in the transport
system and to see how its cheaper forms compete
both with the more advanced automotive forms and
with animal and hunran power. The streets of Indian
cities (beyond the heart of major cities such as New
Delhi or Bombay) present an almost complete spec-
trum of transport modes  simple manual carriages,
manual two-wheeled carts. manual four-wheeled carts.
bullock car's, bullock trains, horse-drawn carts,
motor scooters, three-wheeled vehicles for both goods
and passengen. light trucks, motor cars, heavy trucks

and  buses. Long-distance goods and passenger
transport is the preserve of rail. truck and bus. The
Indian array of low-cost vehicles is unsuited to
long-distance or country operation because of low
speed. small capacity and low road clearance. The
smaller the vehicle, the greater are these disabilities.

ht the face of competition from automotive and
rail  transport.  the  distance  over  which  animal
transport is used has dropped in recent years. Bullock
carts now rarely operate beyond g maximum range of
10 kilometres. Nevertheless. India’s estimated 13 mil-
tion bultock carts stll play a major transport role,
including the carriage of some heavy and bulky loads.

Indian tow-cost vehicles operate essentially in
urban areas. where road conditions :re adequate and
where distunces are sufficiently hinited. Most vehicles
are used for passenger transport, either as personal
transport, as in the case of motor scooters, or as taxis.

Motorscooter  and  motor-cycle  ownership 1s
almost exclusively  the preserve of the middle and
upper classes. At the higher level, the motor scooter
competes with the private car. while at the lower level
it competfes with bicyeles tincluding powered units)
and public and pedestrian transport.

Fable 0 gives information on  patterns  of
owiniership of transport durables in 196768,

The table shows that car ownership is significan!
only in urhan households with incomes of more tha
Ry 15,000 In 4 survey made in 1971, NCAER found
that the average mcome of car owners was around
Rs 20.000¢0r $2.750 at current exchange rates). about
the same price as a car. They noted that whereas in
India the average household income was about one
tenth the price of a car, in the United States the
median income was about three times that of a car.

TABUL 6 VI HICET OWNERSHIP IN INDIA ACCORDING TO HOUSI HOLD. 196768

Vrnuad Percentage of households owning Number of vehicles (thousand )
disposable Number of T T T s s T T e s e
nicome housetrolds Motor Maotor eveles Motor Motor ¢veles
1Rupeesy (million) cars and scooters Bicveles cars and scooters  Bicveles
{ rbun
Botow 3 100 121 251 1 348

304 99y IR 1 S8.8 24 2219

S O00-9 Y9y RN 4 32 48.2 m 72 | K2
1O 000 14 99y 06 5.9 29 68| 36 7 410
1S 400 and above 04 8.6 29 SE2 1S5 92 206

Latal 191 1 14 36.4 202 206 6965

IR}
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TABLE 6 (contntued]

1nniwl Number of vehicles (thousand)

r

Percentage of households owning
dispasable Nunber of - - - e s T T e T
meome households Motor Motor eveles Motor Vaotor cyveles
tRupees: finillion) cars aud scooters Bicvoles cars and scooters Hicveles
Ruiral
Below 3000 4.8 124 4 6 740
1 000-4 999 9.7 418 4 044
S 000-9 999 7.1 3.5 629 7 4 446
10 000-14 999 1.4 0.8 du 73.4 11 29 1 0558
15 000 and above 0.8 S.7 1.5 758 n 54 s
Total 732 0.1 0.2 227 I8 14 16 636

Source Based on All-India Household Survey of income, Saving and Consunier txpeuditure (New Delli, National Council

of Applied | conomic Research, 1972).
Notes 1.1n 1967/68, Ry 7.6 $1

2. the middle classes are conventionally secn as Tallng in the Rs $,000 15,000 range. in 1967/68, some 1] per cent of

households had incomes of over Rs 5,000

Motorcycle and motor-scooter ownership extends
into  lower-income  groups  and.  accepting  the
Rs 5.000-15.000 boundaries. most such vehicles are
owned by middle-class rather than upper-class
families. lFor motorscooter owners NCALR has
estimated an average annual mcome of Ry9.750
($1.300) in 1970

The bicycle is the nearest thing to a mass vehicle,
with one being owned by approximately one in four
of the close to 100 million Indian households. The
£24.935 cost of a standard cycle is. needless to say,
still substantial in an economy where the per capita
annual income is only about $100. In proportion to
that income. the hicycle appears in approximately the
same relationship as a conventional car does to
incomees in the United States or i some Western
luropean countries.

In terms of public passenger carnage. the only
Indian low-cost vehicle is the three-wheeler taxi. the
fare for which is half that of the conventional taxi.
The average operating speed is lower by about the
same proportion. The fare for the three-wheeler taxi
is about five times that for a bus

The Indian low-cost vehicles play a minor role in
freight carriage. Ireight applications are known to
constitute only a small proportion of the $5.000
registered three-wheeled vehicles, while there are no
fewer than 415.000 trucks and. as already noted,
13 million bualtock carts in the country . Nevertheless.
demand for three-wheeled freight-carrying vehicles
has heen steadv. and with the exception of the
Tempo. for which production has been cut back
severely. the manufacturers expect to continue selling
at current levels

The carrying capacity of the various low-cost
vehicles is significantly fess than that of conventional
vehicles. They also operate at lower speeds. Despite
these differences. the sharply lower capital cost
means  that the low-cost vehicles offer a similar
performance as measured in ton-kilometres per hour
per unit of capital expenditure. as table 7 shows. The
figures for operating speeds are estimates only and
have been set well below rates claimed in company
literature . l'ven so the spzeds are possibly high for
much urban movement under typical operating
conditions.

tABLL 7 COMPARATIVE COST AND PI REFORMANCE O LOW-COST VEICEES

On road Capital
Operating capital cost per
Rating Capacity speed Perfonuance cost ton-kmjh
| vhicle fee) ikg) (kmh) (tan-km'h} idollars) (dotlars )
Powered iy e 18 150 12 I8 00 160
Scooter three-wheeler 1840 SO0 s 17.8 1 400 80
Farger three s hecler 400 780 s AR 2000 76
I our-wheeler 1 600 SH 800 6 D00 78
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Insufticient data are available on actual operating
costs  to compare  them  properly. bt it can
reasonably  bhe assumed that fuel and maintenance
costs will be sigmficanty lower per ton kilometre of
capacity as vehicle size increases.

lo a large extent, however. the three-wheelers do
not effectively compete with the farger vehicles. They
perform a subsidiary role in focal short-distance.
small-lot carriage of goods and in ths they effectively
compete with unindl- and  hand-cart carnage  of
goods  The economic rationality of the small vehicle
arises not from any competitive advantage against the
four-cylinder  tamily ot velicles but  from  the
possibility  of offering smali units of automotive
power at correspondingly low levels of capital cost. In
a low-wage economy it s economically sensible to
combine  smaller  blocks ot capital with  fahour
Furthermore, the low-mcome structure means low
levels of mvestment. the boundary between the light
truck and the hand or animal cart is m effect the
boundary between the modern mdustrial sector and
the traditional sector. To ¢ross 1t is to expenience
change in income and capital levels as dramatic as
maiy of the more obvious visual contrasts hetween
the lot ot the common man and the standards of an
mdnstrial society  lor example. whereas the owner
operator of 1 truck (ahout two thirds of the trncks
are  owneroperated) mav carn about Ry 1000
tS1H0) per month. the hand-cart operator can expect
to earn ahout Ry 300 (534) 1t the objectve 1s to e
place animal and hand carts. it s necessany to deliver
automotive units with capital costs low enough to he
within reach of the operators of such vehicles

In this respect 1t s of interest to consider the
case of an urban bullock cart. which. for both
bullocks and cart, will cost over Rs 3.000. or about
$350. This vehicle has a normal capa.ity of about
S00 kg tcapucity  varies  considerably  and  some
strengthened carts can carry well over one ton) and
operates at about 3Ikm/li. This suggests a capacity of
t 3 ton kilometre-per-hour and a capital cost per ton
kilometre ot capacity of about $200. Although this
figure must bhe regarded as approximate. it does
suggest that the low-cost velucles are competitive in
terms of capital cost per unit of capacity. The larger
three-wheelers  require several times  the  capital
outlay . however. and thus rase mportant problems
of financing.

The Indian Government has in recent vears
actively  encouraged  fending for the purchase  of
commercial velcles Banks mav lend some 60-70 per
cent on the security of the veliuele and may lend up
to 100 per cent. wath any balance bemg secured by
personal loans. Repavment mstalments are scheduled
weekly and in some cases even daily

The picture of demand m the Phulippines s
sgnificantly different from that in India. A higher per
capita neome. g sigimticantly broader ownership of
vehicles, o better road svstem, a vers much more
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regulated system of road access. vehicle segregation
and higher speed standards inean that there is little or
no scope for lower-speed. lower-cost vehicles of the
type developed in India. Instead. the AUV is desigined
to operate at speeds comparable to those of the
standard  automobile.  Clearly, this imposes severe
limits on the extent to which the automobile can be
designed down in performance. The combination of
high  operating speed and medium load-handling
capacity dictates the adoption of a four-cylinder
rather than a twostroke engine. Quite apart from the
consequent  effeet upon economies of scale in
manufacture. the shaft in emphasis places the AUV in
direct competition with conventional vehicles under
operating conditions that have evolved around the
performance characteristics of the more expensive
and  economically  efficient four-or-niore  cytinder
engines

Nevertheless: the AUV has captured a significant
proportion ot the  Phihippine  commercial-vehicle
market  teertamnby o tar higher  proportion  than
attammed by the three-wheeler in India). and its
stieeess suggests that it s economically attractive. The
nminn reasons for this are probably

fa) Since the mam limitation on more wide-
spread adoption of automotive power in developing
countries s the initial cost. any reduction i the
cost at which a person can buy a vehicle is likely to
have a significant etfeet upon demand:

th) Despite the technical difticulties of pro-
viding pertormance charactenstics similar to those of
larger and more powerful vehicles. the income and
development levels of the Philippine economy confer
some natural advantage on the smaller vehicle . 1.oad
lots tend to be smaller and thus more economically
handled by smaller  vehicles and  operators. In
passenger  movement the Jeepney again offers a
small-load  capacity making it economic to use in
areas where larger buses cannot compete;

fei Finally, as has been noted previously, the
lower wage structure prevailing i a situation where
the capital cost of access to particular units of
automotive capacity is much the same as in developed
economies, implies that it will be sensible to operate
very much lower units of antomotive capacity per
person. Designing down the size of the vehicle is one
way of doing this. The process also works trom the
other end ot the scale. as is evident from the
widespread use of dnivers’ assistants on buses and
trucks. whose mam role is to reduce the time the
vehicle is standing.

The motor eyele and side-car obviously shares
these characteristics with the AUV Two additional
points need to bhe made. however. lirst. in urban
areas these vehicles operate under restricted licence
conditions . They are permitted to aperate only in
their registered zone and not on the major highways
This system of restriction enables them to perform




their prime tunction of transporting small tots of
goods and a restricted number of persons at low
speed and tor short distances. while keeping clear of
vehicles operating at high speeds.

Secondly . the motor ¢ycle and side-car has
proved a versatile vehicte in rural areas because of ity
higher clearance and power and its basic two-track
characteristic (as opposed to the three-track pattern
of the Indian three-wheeler). The vehicle can cope

The Manufacrure of Low cost Velcles in Developing Countries

with all but the roughest of rural roads and tracks. Its
small capacity is also appropriate for rural conditions.
Some distributors maintain that the typical rural
transport operator would, when expanding capacity,
think first in terms of buying an additicnal
three-wheeler rather than moving up to a four
wheeled vehicle. Needless to say. this assertion may
or may not prove well founded in the emerging
market situation.
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V. Policy issues

The preceding survey of conditions in several
Astan  economies  mdicates  extensive and  diverse
patterns of development of low-cost vehicles. It
shows that mannfacturing technology  for these
vehicles 15 now well developed both n terms of
vehicle design  and engineering and v terms of
production  engineering, und that the vehicles are
capable ot meeting significant demand in developing
countries.

Although the production of low-cost velncles to
date has scarcely begun to meet the potential demand
for these vehicles, progress has been made. Much has
heen learned about manufacturing, considerable
development costs have been expended and signiti-
cant productive capacity has been established. Many
types of vebicles have now been operated under
market conditions for a long period. The automotive
industries in several developing countries are now i a
good position to take advantage of new developments
in both manufacturing processes and products

The pohey issues relating 1o use of low-cost
vehicles as a component of the transport svstem of a
developing country need to be fully examined
However. this study 1s limited i the sense that these
vehicles are viewed as complementary and in certain
cases substitutes for motor vehicles of a more
conventional design. The essential point in intro-
ducing low-cost vehicles 1s to widen the array of
options available. These vehicles are unlikely to divert
tratfic from conventional high-performance vehicles
but ¢an be of use where it would be uneconomic 1o
operate more expensive conventional vehicles, e.g.
transporting  small  lots  which account tor a
substantial proportion of the total traffic. The exact
segment of the market will depend upon the type of
vehicle and wilt differ. for example, between the
Indian three-wheeler and the AUV Obviously. it will
also depend upon the particular circumstances of the
country

Low-cost vehicles are likely to be competitive
primanity m terms of vehicles operated by animal and
human power Indeed. 1t is the extent that low-cost
vehicles  replace  the more  primitive  means ot
transport that witt etfectively measure their suceess.

National policy
the automonve sector g kev sector s directhy

atfected by many aspects of government policy . In
most developing countries the existence ot assembly

operations derives from direct government inter-
vention through licensing or tariff policy as does the
degree of local content achieved. The volume of sales
is likely to be affected by taxes mmposed to give
protection and to vield revenue. The volume of
production  may well be regulated through the
rationing of foreign exchange. Finally. the conditions
under which a countryv’s vehicle fleet operates are
greatly  mfluenced by road policy and  traffic
regulation

Government pohcies thus determine signiticantly
the shape of the automotive sector and should be
considered as a whole. Frequently, however, they are
only looseh  co-ordinated and in some arcas may
contlict. Better co-ordimnation is clearly desirable and
may he achieved through caretul planning

Fxamming all aspects of policy together is of
particular importance in that the major commeercial
decisions o whether to undertuke  or  extend
production are taken by private companies. riost
commonhy - association with one of the mter-
nattonal and developmg country automotive firms.
Successtul commeercial decision making depends upon
a reasonabhy accurate assessment ot the environment
in - which the enterprise will operate. Such an
assessment will be possible only when a government
has in fact arnved at some defined policy.

The broad shape of an aqutomotive policy will be
much influenced by the basic characteristics of the
economy, including particularly its size. its meome
level. the stage of technical development, the stage of
development of supporting industries such as the steel
industry. the existing pattern of the transport sector
and the country’s road system. These and other
factors together determine both the pattern of
demand and the country’s short and mid-term
possibilities in autcmotive production. Key decisions
that have to be taken are

Whether to enter the automotive mdustry at
all

The types and numbers of vehicles to be
produced

The extent of local ~ontent

How many firms are to be encouraged
Policies on private as opposed to pubhic, and
foreign as opposed to local, equiny
Arrangements for the transter of technology

The maodes by which the industry is to be
fostered. ¢ g. taniffs or licensmg
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i decidimg upon the emphasis 1o be given 1o the
production ot tow-cost vehicles. sevenad factors are
relevant. The potential demand tor fow-cost vehicles
wilt be higher mcountries with lower meomes. It will
also depend greathy on whether roads are adequate
and will be mtluenced by the priorities accorded to
the varous tvpes of vehicles i designing roads and
regulating tratt .

The development of tow-cost vehicles rinses some
major issues i road and trafficengineering policy.
Mhese vehicles occupy a position mtermediate
performance between pedestrian and anmal trattic
on the one hand and conventionat automotive tralfic
on the other. In a world where high performance
vehicles did not exist. the required road structure and
system of traffic regutations would he considerably
difterent from that o cither an ndustriat or
pre-industrial economy

The modern motor vehicle 1s, however. a teature
of lite i all developing countries. The potential
market for tow-cost vehicles. particularty m the lowe
performance ranges. will be much miluenced by the
extent to which road design md stundards tor
regulating traffic are determined by the requirements
of conventional vehicles. On the one hand. the
confuston of a totalty wnregulated tratfic tlow clearh
inhibits the efficient operation of all modes at s an
open question which suffers the greatest disadvan-
tage. On the other hand. rigorous tratfic separation
reinforces  the advantages of the more powertul
vehicles. For example. the  hanming  of  low-

performance vehicles from a major road network

almost mevitably  restricts  their  operating range
severely because the major road creates a boundary
that cannot casily be crossed

Related issues are raised by considerations of the
objectives of the nationat transport. For example.
earlv  Indian transport  policy  placed the main
emphasis on public transport. with the bicvele as the
man form of personat transport. The market for cars
was correctly seen as timited. but it was only tater
that the potential for motor scooters and related
vehicles  was recognized i mvestment  planning.
Agan. objectives m terms of rural-road design and
maintenance standards will exert a powertul influence
on the pertormance potential of different types of
vehicle. The degree 1o which particalar countries may
wish 1o control imvestment patterns in this area is, of
course, st matter for those countries to determime. s
are the pattenns sought  The important point is that
decisions on whether and how to mtervene do need
to be made. and these can be expected 1o exert
mtluence on the direction of  automotive  manu-
factnrmg programmes  Persons interested in the
manufacture of fow-cost vehicles need to have a clear
prcture of these policies

Phe relative prive structure o fow-cost and
comentional velncles helps determme the effective
demand Yor velucles ot cach tvpe The cheaper the
fow-cost vehicle s morelaton to o conventional

Fhe Manfacture of Fowcont Lehices i Developmg Countries

vehieles. the greater the demand toratis likely to be.
Such comparisons will be substantially aftected by
the micidence of government taxes. Tarilfs and sales
taxes fregnently account for a sigmficant part of the
price paid by the final bu

Taxes. by raising the price ot the vehiele
affected. reduce demand. While such disconragement
is usually thought appropriate in the case of private
cars. pohcy makers inomany countries impose lesser
taxes  on vehictes intended  tor productive  use.
Similarly . countries intending to encourage the use of
fow-cost vehicles should adopt uppropriate tax and
related promotional policies.

There 1s  some  possibility of cenflict be-
tween the twin objectives of promoting produe-
tion and encowragmy  sales. Policies  designed  to
encourage  local  munutacture will usuaily  permit
charging a higher poce tor the vehicle than the price
of a similar vehicle imported from an established
producer 1 so. the lugher price will tend to reduee
the level of effective demand. which may not matter
10 country taced with foreng-exchange constraints.
A country wishing 1o promote bath production and
sales of low-cost vehicles s thus Yaced with a real
problem. While the solution is not simple, and will
vary from country to countiy, the geneval lines of the
approach are finrhy cleas

First. as has bean seen. the cost excess assocunted
with production at any particulur volume s fess for
some than it v for others. In the
mamntacture of low-cost vehicles. because of simpler
production technotogies, this excess is smaller than
for conventional vehicles. By encouraging a staged
entry into the industry . the excess costs associated
with a too precipitate entry can be reduced or
avoided. By clivosing an appropriate levet of local
content, the policy maker can aim for a particular
fevel of cost excess. The first step then is to choose a
fevel of national content appropriate to the expected
volume of sales and the country’s stage of industrial
devetopment, and for which the resulting cost excess,
it any. is consistent with the country’s protective
policies.

This decision has to be made regardiess of the
wmeans of regulation, although the means chosen will
affect the details of implementation. When regulation
is by tariff, a level of protection has to be set that
halances the desire for local production with that tor
high market penetration. Under a licensing system,
continning attention must be paid to the cost of local
manufacture, particularty when expansion m capacity
is being planned. The same sttuation exists where a
public monopoly is created

A second decision is to ensure that the protective
mechanism shall be designed so that there s no
unnecessary  tax loading in the Finat cost of the
vehicle. Again. these decisions must be made within
the framework of wider policy: many countries have
provided for concessional entry of parts imported by
assemblers who meet stated guidelines as to the level

Processes
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of local content. The common feature of  these
schemes iy that the reduction or forgoing of duty on
imported parts rednees the cost to the final buyer. At
the same nme the concession can provide a strong,
meentive torassemblers  to meet  focal-content
require ments

Dependimg on the prionty accorded to develop
ment of low-cost vehicle manufactare. countries nmay
also find it usefnl to adjnst income-tax poticies, lor
example, by ncreasing imitial depreciation allowances
or by permmtting myvestment allowance deductions.
Agart these are matters that have to be deaded
within g wider context.

Finally, and in sonte wavs most iniportant. sales
taxes, frequenthy imposed on low-cost vehicles. may
he reduced or removed. In most countries sules taxes
are varied to reflect various priorities and. in respect
of motor cars. rates have often been scaled according
to the size of the engme. withont particular attention
heing paid to the utihization ot the vehicle. tt should
he noted that a reduction o sales tax,  while
encouraging sales through lower prices, ofters no
disincentive to production. A change of this type can
thus be made without encountenng the problem
referred to carlier

When a package of 1anft, heensing and taxation
policies 1s designed. the most important point is to
articulate clearty the obtectives, both m production
and niarketing

An essential and - often neglected  aspect of
policies concerned with automonive development s
the  provision of adequate fimmee. The need for
finance arises at three main stages: when mvesting in
land. buildings and plant: when building up working
capital: and when marketing the vehicles.

The financing of physical facilities 1s of major
interest to the three main parties 1o the investment
decision: the toreign automotive ¢company, which
may wish to or be encouraged to provide capital to
snpport the venture: the local company (which may
or may uot be o subsidiary ) and the government, the
extent of whose interest s likely to depend upon the
extent of national investment planming. Here 1s not
the place to discuss the 1equirements ol these parties,
bt at is appropnate to note that in this area a lack of
clarity in national objectives can easily  lead to
frustrating delays o negotiating  the details of
particular investients . While the determination of
policies and priorities is clearly the prerogative of
governments, those policies and priorities should he
detned clearly and openly so that the commercial
partners can plan accordingly. Teoas relevant 1o note
that  the provision  of  capital by the  foreign
automotive company not only  eases the toreign-
exchange constramt, bt also provides some assurance
that mterest m the project witl not cease. However,
such rehance o toreign capital implies continuing
renmittances aud some loss o wational control over
the vanmmg ot the enterprise. disadvantages that ninst
be weghed agamist the wdvanta,es

1y

the provision of adequate nventories  and
supplies  of imported components  demands  the
commitment of a sizeable amount of working capital
and a continuing tlow ol foreign funds, which has
cear mimplications  tor national credit and foreign-
exchange policies. Again, planning is necessary. and
there is an advantuge inhaving clearly stated policies.

In most conntries a considerable proportion of
the sales of commercial and private vehicles s
tinanced on credit. lence. the volume of sales is
much affected by the state of institutional develop-
ment i the  credit field and by government
ntervention in tinancial markets for macroeconomic
reasons. Fven though low-cost vehicles are far cheaper
to buy than conventional vehicles, their purchase may
be a relatively heavier burden for those with low
incomes than the porchase of 4 conventional vehicle
is for those with higher incomes. Furthermore. the
Lirge population in some markets means that the
sggiegate demand tor retail finance can he very large.
Consequenthy. governments need  to - pay  close
attention to the mstitutional structure of the finance
market to see that the available capital is put to the
best use: governments must also ensure that the
aggregate low ot tinance to this sector shall aceord
with national cconomic policies.

Fhese are not simple matters. Most lending
mstitutions fend for a wide range of purposes and
must. by the nature of their business, pay  close
attention to factors such as the credit-worthiness of
the horrower and the security he can offer. Because
the major part of the funds that ¢could be used to
enable the purchase of velucles could also be used in
other wavs, there are limits to what a government can
do by working through existing nstitutions. This is
not to deny that changes in general credit policy can
have an important influence on the supply of Tunds
tor purchasing vehicles. The essential point. however,
s that  the  complexity  of the finance  sector
frequently  makes it difficult for governments 1o
influence the short-run flow of funds with precision.

Because it as a capital good, the motor vehicle
can itself be offered as security for a loan. Because of
the relatively short asset life of a vehicle and because
of the risk of accidental damage, the commonest
form of lending against the security of a vehicle is
hire purchase. Typically. a large initial cash payment
is required. and repayments are scheduled over a
relatively  short  period. The government muay  set
conditions for the finuncing of hire-purchase agree-
ments uand variations of these can have nnportant
short-term effects on the sale of vehicles.

The machinery for extending credit for  the
purchiase ol low-cost vehicles should reflect an
awareness  of  the  small-scale nature of  such
transactions.  An - obvions  starting  pomnt s to
encourage lending through the established manu-
facturing and distribution networks. Because of their
greater size. relative to that of the final porchaser. the
manutacturer and distributor are able to offer greater




swaunty to a major lender and are in g better position
1o spread the nisk The distributor is also m direct
contact with the purchaser and is thus well placed to
handle admmistrative details ot the transacuion. It
would thus be sensible for governments to examine
the exnting  flow of credu through  distiibator
svstems and to consider possible ways of expanding
it

Similarhy. there 1~ a need to review the operation
of arrangements for the financing of veliicle purchase
through the najor financial nstitutions. including
hanks, tinance houses and urdependent financiers.

Most developing countries have set up develop-
ment hanks to promote lending  for particular
purposes. Some of these have special responsibility
for encouraging small business. It would he usetul it
the objectives and operations of such nstitutions
conld he reviewed to ensure that they provide
adequately for the needs of transport operators and
an adequate level of support tor the purchase ot
low-cost vehicles.

Credit unions and refated co-operative systems
have also proved usetul in assisting small enterprises
The short loan period associated  with  vehicle
purchase means that a fund established tor such
purchase can be expected o turn over tanly rapidiy
and thus demonstrate 1o members and potential
members of such schemes the benefits of co-operative
saving. It is certainly easier to persuade persons of the
potential benefits of membership  than s to
persuade  an stitution  geared - to tonger-term
investments such s those m housing.

Bevond these mstitutional matters, governiwent,
interested m more actively promoting vehicle sales
should see that the commercial law relating to such
transactions is appropriate. The Taw is frequenth stow
to change; legislative codes established to govern
financial transactions should be reviewed periodically
o that they will be sufficiently flexible to enable a
volume  of  transactions  consistent  with  wider
objectives to be carried out.

These are dilficult and important matters that
need 10 he considered m detail when automotive-
development policies are formulated.

Summary of discussions of the
Expert Group Meeting at Melbourne

The Expert Group Meetmg on Manutacture of
Fow-cost Vehicles m Developing Countries, held at
Mecthourne i Februarny 1976, considered ways in
which the mternationat community coutd assist in
promoting the manutacture of low-cost vehicles in
developing countries 1t was noted that at present
mtormation on the range of possibihties was limited
m omamy countries and that 1t would theretore be
wetul tor the mtermatiomal community o promote
the flow ot literature on the subect. m view of the
argent need to disseminate mtormation on particular

The Manefac ture of Low cost Velncles m Developme Countries

types of low-cost velucles so- that governments could
more teadily appraise the range of options open to
them. 11 was also felt that detailed comparisons of the
operating cost of these vehicles in ditferent situations
should be prepared so that governments could better
assess the potential i their countries tor particalar
types of vehicles.

These recommendations  reflected a common
concern that policies m many countrics were being
made with only a limited appreciation of the options
available It was felt that in determining the mix of
vehicles 1o be made. acadents of history and the
particular mstitutional and commercial circnmstances
of a conntry could predispose it simply to adopt
standard automobiles. In deciding whether to break
from this pattern by introducing conplementary
tow-cost vehictes, the developing country should have
4 clear understanding of the potential and limitations
of the various types of low-cost vehicle. Because some
low-cost vehicles had been developed in developing
countries by tirms with Little experience in and few
resources  tor - promoting  their  products inter-
nationally. a more concerted approach should he
adoptea

it was vonsidered probable that some of the
more important innovations, - terms of market
potential. would prove to have arisen in cconomies
that mirrored the techiical and market conditions of
other emergmg countries. but such innovations would
be made by enterprises poorly placed to compete
with the promotional experience and expertise ol the
maror automotive companies Thus the international
community could usefully  promote a flow ol
information in terms of both literature and personnel
comparable to that currently offered by the major
automotive companies.

Although the present array of low-cost vehicles
offered a wide choice. 1t was felt that there was
possibly room for further development of vehicle
types

Low-cost vehicles currently in use were derived
essentially  from  vehicles  originally  designed for
operation in considerably more developed economies.
This was true of the Indian three-wheelers. which,
despite some modification. were still essentially the
same as their Italian predecessors. patticularly in their
inability 10 operate off sealed or at least well-formed
roads. It was aso true of the AUV, which was a
downstream derivative of basic four-wheeled. four-
cylinder utility vehicles and designed to public-
highway performance standards. These adaptations
had obviously been nseful and had a major role to
play . but the fact of limited adaptation suggested that
introdueing more  radical  designs wight be  con-
templated.

The desirability for such an approach was also
suggested by participants at the  xpert Group
Meeting who noted that sigimficant  segments of
market requirements were not cffectively  met by
vehicles available at present. Emphasis was placed on




b Policy Bstees

the need tor vehicles better able to cope with rural
conditions - The need to promote motorization of
velaeles operating on water, mportaint in - many
developing countries and of major importance in
some. was mentroned

The possibility  of  designing  a motorized
competitor tor the rural bullock cart was discussed.

Tlre cart survived as an nrbhan vehicle, particularly
for loads of rural origin, but 1t was clearly under
competitive pressure. In rural reas where roads were
rudimentary  and where the bullock performed as
draught animal, the cart  remained the prime
short-distance - mover. Where road conditions per-
mitted. trucks provided competition, particularly for
longer distances. The farm tractor. which directly
replaced draught power. was also sometimes used as a
subsidiary short-distance form of transport: a trailer
was added and some passenger seating was even fitted
to the sides of the tractor itsett. Motor ceveles also
provided road transport.

The problems in designing a vehicle that could
provide better and cheaper transport than the bullock
cart and tractor vet would provide some draught
power were  obviously considerable and  possibly
intractable.  Alternatives  that  could prove more
attractive could be the pursuit of more limited goals.
such as extending tractor gearing. the design of
appropriate  trailers  and  the  design of a low
horsepower, high-torque diesel engine that could be
adapted to several uses.

The Expert Group did not make any recommen-
dations on the developntent of particular types of
vehicles. but it was suggested that some kind of
common effort was needed. Because the problems
being considered affected primarihv  the  poorest
countries, it was felt that some international funding
of research and development was necessary. The
mitiatives  that had  been taken in  establisling
automotive industry centres for technology in some
developing countries were favourably noted, and it
was suggested that UNIDO set up an expert group
from within the region of Asia and the Pacific to
promote velniele development.

The Expert Group was of the opinion that the
exchange of automotive expertise between developing
countries should be promoted: the different paths
that had been tollowed i terms of production
patterns and techniques had created opportunities for
a useful exchange of experience. For example, the
Indian anthonties could explore the possible role for
four-wheeled vehicles along the lines of the AUV to
complement  thew existing range  of vehicles. A
relevant consideration was India’s ability to manu-
facture such a vehicle at close to 100 per cent local
content At the same time, the types of low-cost
velncles already  produced in India were likely to
prove useful i many other low-mcome economies
and could he wadely studied

One ot the more effective wayvs of transiitting
knowledge and ot exploring possibilities would be

2

through an increased international exchange of
experts in the various branches of automotive
production because there was a world of difference
between the relevance of information transmitted by
printed booklets and manuals and that carried by the
experienced nran who was able to respond immedi-
ately (o the questions put by a person responsible for
action

It was pointed out that an exchange of expertise
should not be limited to aspects of vehicle design:
produeers in developing countries had been designing
process and  special-purpose  maclinery in - forms
approprigte to local conditions. In particular, low
labour costs had led to the redesign of processes to a
more labour-ntensive basis. The Group felt that the
inmovations  that had occurred were  sufficiently
important to warrant further study and an increased
exchange of experience among developing countries
in which automobiles were manufactured.

The bxpert Group noted that to date, the main
source of overseas experience in production was what
senior antomotive engineering personnel had learned
in the automotive mdustries of developed countries.
Althougl the value of this experience should be given
its due, it was inevitably experience with manufacture
under economic and  techmieal  conditions remote
from those ot the current workplace. In the opinion
of the Group these engineers had proved innovative in
adapting that experience to their own conditions. but
some of their imnovations m production technigues
were probably as Jdiverse as some of the vehicles
developed. It would theretore be useful to promote
anincreased  exchange  of  personnel among  the
countries concerned.

The Lxpert Group considered the wider question
of transferring production capacity to less developed
cconomies. The point had now been reached where
some of the developing countries were themselves
imtiating  technology  transter to other developing
countries. It could be cexpected that the normal
process for this transfer would be not unlike the
original transfer from the developed countries, witls
the important difference that the technology being
transferred had been inodified to make it more
relevant to developing countries. The first stage was
the simple assembly of the vehicle in the export
inarket. possibly following a period of completely
build-up (CBU) imports to test the market. Although
this implied a high exchange cost to the importing
country (the equation looked pleasanter to the
exporting country), a low initial level of local content
was sensible while the market was being tested.
distributorships built up. and the basic assembly skills
firmly learned. At the same time, the undertaking of
an assembly operation guaranteed the host economy
some commitinent by the exporting country  and
provided a focal point for receipt of market feedback .,
which facilitated product madification.

Once assembly was firmly established. the host
country would normally wish to proceed bevond the




imcorpotation of elementary hang-on parts to the
mstaltation o7 production equipment and increased
focal procurement. which would fead ultimately to
effective 100 per cent local content. The ability to
achieve this poal depended upon  the stage ol
development in related industrial areas.

tn this process. the developing country auto:
motine industries had some natural advantages but
would be moving into intemational competition,
hoth among themselves and with the established
industrial economies. Their advantages were obvious.
Experience with vehicles and production processes
designed to the crcumstances of one developmg
country could be valuable elsewhese. Nevertheless,
the automotive mdustries i most  developing
countries were highly protected. and only time would
determine how effectively any particular antomotive
industry would  compete  mternationally. For
example. should the existence of u lurge market
potential for particular vehicles be demonstrated. one
or other of the developed country automotive
industries could well become actively interested in
producing them.

The successtul design of vehicles less subject 10
cconomies of scate than the conventionat car did not
mean that those vehictes could not be  more
cconomically produced in larger volumes Evidence of
a large market could encourage active competition.
Nevertheless, firms in several countries i a region
might  profitably  develop  low-cost vehicles  co-
operatively.

The Expert Group saw a need for UNEDO to play
a positive role in promoting technology transter.
tndividual countries might find it necessary to seck
advice on matters ranging from the design of
appropriate  taritt structures to  the appraisal of
particalar investment  packages. It was felt that
UNEDO and the regional development banks had an
abvious role 1o play in assisting in the selection and
appraisal of particular development proposals. The
Group noted with interest thay the United Nations
General Assembly by its resclution 3507 (XXX) had
requested the UNEDO bkxecutive Director to take “all

The Manmefacture of Low-cost | ehicles in Developing Countries

nevessary measures to establish an industrial techno-
fogical information bank as a component of an
over-all  technological  information  exchange  net-
work™

Emphasis was  laid  on the importanee of
enhancing  the  relevant  technical - skills  among
devetoping country nationats. The situation varied
markedly between countries, and in some cases there
wis no serious problem. tn others there was a dearth
of all but the most rudimentary skills. The Exvert
Group noted the rote played by UNIDO in organizing
training programmes such as those on diesel engine
maintenance and the repair of mechanical equipment.
and in providing fellowships. Continuing assistance
along these lines m relation to low-cost vehicles
would mcrease the supphy of workers with the
necessary skitls

Finath . the group exammed the possibilities of
greater regional co-operation in planning production.
The existence of significant economies of scale in
production and the small size of most national
markets meant that cost reduction might be achieved
through regionat co-ordination. tnternationally. signifi-
cant mitiatives 1o reduce costs in this way had been
taken by groups of countries, as Tor example, the
countries of the Andean Group, and by associated
companies of international automotive corporations.
The objective of these schemes had been 1o promote
speciatization i parts manufacture between units,
with careful attention paid to the need to maintain
halanced trade bhetween the countries concerned.
Experience had shown that the promotion of regional
co-operation in automotive production was far from
simple. The complexities inherent in  national
industrial  planning  were  compounded by the
difficultics in matching the different und sometinies
conflicting interests  of  the  countries  involved.
Nevertheless. the potential gains were great so that
the possibilities certamly deserved consideration.

Similarly. benefits could be expected to How
from greater standardir  on of parts and com-
ponents. which would lead to increased trade and to
production econonies.

o



VI. Conclusions

The development of low-cost two-, three- and
tour-wheeled vehicles in a number of countries and
expericnee in marketing them suggests that these
vehicles have a major part to play in economie
development.  Moreover, the simpler production
technologies involved mean that manutacture can be
more readily undertaken at  lower volumes of
production in countries at an early stage of industrial
development. This feature can reduce the foreign-
exchange cost of providing an adequate transport
system and contribute direetly to the enhancement
of productive abilities and technical skills.

To secnre these developments, the flow of
information on vehicle types and productive rech-
niques should be promoted as a matter of urgency.
Governments of developing ¢ountries should pay
attention to the possible role of low-cost vehicles in
their economies and to frame development policies
accordingly. There is need for continuing support
from the international community. including UNIDO
and the United Nations regional agencies. in providing
information. training and advice on policy and
investiments.
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Annex Il Low cost three-wheelers
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Figure 111, Reliant three-wheeler Robin
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Figure IV, Four-wheeler prototype M¥ 1 by INTERPLAN

Figure V. Refiant four-wheeler type Kitten DE. Satoon
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Annex HE Low cont tour whedern

Figure VI Fiat prototype Cavalletta 22
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