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The World Empioyment Programme (WEP) was launched by the Interna- 
tional !.abour Organisation in 1969, as the ILO’s main contribution to the 
International Development Strategy for the Second United Nations Develop- 
ment Decade. 

Tine means of action adopted by the WEP have included the following: 
- short-term high-level advisory missions; 
- longer-term national or regional employment teams; and 
- a wide-ranging research programme. 

Through these activities the IL0 has been able to help national decision- 
makers to reshape their policies and plans with the aim of eradicating mass 
poverty and unemployment. 

A landmark in the development of the WEP was the World Employment 
Conference of 1976, which proclaimed inter aiia that ‘strategies and national 
development plans should include as a priority objective the promotion of 
employment and the satisfaction of the basic needs of each country’s popula- 
tion’. The Declaration of Principles and Programme of action adopted by the 
Conference will remain the cornerstone of WEP technical assistance and 
research activities during the 1980s. 

This publication is the outcome of a WEP project. 



I. J. BARWELL, 6. A. EDMONDS, J. D. 6. F. HOWE andl 
J. DE VEEN 

A study prepwed for the .Intemationad Labour Office 
within the framework of the World Employment Pmgramme 

INTERMEDIATE TECHNOLOGY PUBLICATIONS 1985 

I 



Copyright 0 International Labour Organisation 1.985 

Published by 1ntennedia;e Technology Publications Ltd. 
9 King Street. London WCE XliN. UK 

ISBN 0 946688 80 X 

Printed in Great Britain by Billings, Worcester 

The responsibility for opinions expressed in studies and other 
contributions rests solely with their authors, and publication does not 
constitute an endorsement by tile International Labour Office of the 
opinions expressed in them. 

References to firm names and commercial products and processes do 
not imply the endorsement of the International Labour Office, and any 
failure to mention a particular firm, commercial product or process in 
connection with the technologies described in this volume is not a sign 
of disapproval. 

The designations employed and the presentaii- ri of material do not 
imply the expression of any opinion whatsoever on the part of the 
International Labour Office concerning the legal status of any country 
or territory or of its authorities, or concerning the delimitation of its 
frontiers. 



Pqgi 

II.0 FOREWORD 1 
ED1 I‘ORS’ INI‘RODUCIION 3 L 

PART I - TRANSPORT PATTERNS 5 
C’CIAPWK I - Small holder Transport Rquircments in 

Malaysia 5 
C’HAPTER 2 - Rural Transport in India 21 
CHAPTER 3 - Rural Transport in Northern Nigeria 34 
CtlAPTER -I - Transport in Two Kenyan Villages 48 

PART II -TRANSPORT MEANS 61 
CHAPTER 5 - - Means of Transport in Western Samoa 61 
C‘HAPTER h - Improving Tranditionrd Means of Transport 

in the Republic of Korea 71 
C‘t1APTER 7 - Means of Transport in the Philippines 77 

PART III -TRANSPORT POLICIES 93 

C’tIAPl’ER s - Transport in a Rural Community in Tanzania 93 

C’HAP’I‘ER 0 --- !kmgalaksh Rural Transport Study 109 
CHAPTER 10 - Transport for Small Farmers in Kenya 11X 

PART IV - SUMMARP 127 

CHAPTER 1 I - Conclusions and Policy Implications I27 
(‘HAPTER REFERENC’ES 139 
SELECTED BIBLIOGRAPt~t’Y 134 



The publishers wish to thank the following for use of their 
photographs: 

United Nations Associatic?n for Plate 1 : Dr Seyeul Kim I’OI 
Plates 5 and 7. 

The other plates have been provided by the authors, the 
international kabour Otfice and from the Intermediate 
Technology Transport Archikes. 



Rural transport is one of the most significant means of ensuring 
that those who live in rural areas have access to markets for their 
produc-s and to social services. While much has been published - 
by the ILO. the World Bank and others - on rural access roads, 
little has been written on alternative means of rural transport. The 
present volume, edited by Messrs. Barwell, Edmonds, Howe and 
de Veen, is designed to fill this gap. Research work in support of 
the volume was undertaken within the framework of the IL0 
Technology and Ernpioyment Programme, and was financed by a 
research grant from the Swedish Government (Swedish Agency 
for Research Co-operation with Development Countries - 
SAREC). 

The volume contains a selection of case studies which highlight 
transport patterns, means and policies. One of the main conclu- 
sions of the study is that transport planning in most developing 
countries takes insufficient account of the needs and requirements 
of the bulk of the rural population. Only the transport demands of 
a few large farmers producing for the export markets are captured 
by conventional transport planning; the transport needs of the rest 
of the rural population are largely for the movement of small loads 
over relatively short distances and this is largely ignored. In 
addition poor credit facilities are a major constraint on the small 
producer acquiring even simple means of transport. 

Within the framework of the United National Administrative 
Committee on Co-ordination Task Force on Science and Techno- 
logy for Development, a number of joint activities have been for- 
mulated for implementation at the country level in the Third 
World. Upgrading of traditional transport technolcgy is one such 
activity for which the IL0 has been designated as a lead agency. 
The present volume is a contribution to this programme - which 
it is envisaged will also include a selected number of operational 
projects within the developing countries. 

A.S. BMALLA, 
Chief, Technology and Emyloymerzt Branch 



ntroduction 

For more than three decades investment in the transport sector has 
been a priority for developing country governments. With a few 
exceptions, roads have accounted for the major part of these 
investments. The explicit, and often articulated, assumption upon 
which the decision to allocate such large sums of money to road 
transport has been made is that road transport and development 
are inextricably linked. The implicit, and rarely Lrticulated 
assumption is th:lt the provision of suitabie roads will lead to the 
operation of an adequate level of road transport services. If roads 
do not actually produce economic development, it has been 
argued, they certainly play a major role. This belief in the bcn- 
eficial effects of roads is not wholly unsubstantiated. Clearly the 
provision of some form of access is vital for the development of the 
rural economy. Nevertheless, the studies carried out over the last 
l()-15 years on the impact of highway investment have sounded a 
cautionary note. George W. Wilson, writing in the concluding 
chapter of the Brookings Institution studies on transport and 
d:-velopment, suggested that * ‘A much more sceptical attitude 
towards transport appears essential and far more attention needs 
to be devoted to the set of circumstances surrounding expansion of 
transport capacity’. ’ The suggestion of a more restrained attitude 
reflected a growing concern that transport, and in particuiar roads, 
was only one factor amongst a large number that needed to be 
integrated for effective development. The concern to see road 
transport in a wider context partly explains the move towards the 
evaluation of the social, as well as strictly ecor.omic. benefits of 
road construction. 

More recently the argument about the role of transport in devel- 
opment has largely been overshadowed by the practicalities of the 
situation. The effect of new roads becomes somewhat academic if 
funds are not forthcoming for their construction. The present 
economic recession has exacerbated the problem, and it is clear 
that neither donors nor governments are willing or able to invest 
large sums in new construction as opposed to reconstruction and 

’ rdcrenccs in the test arcgivcn at the bath of the hook 
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rehabilitation. Equally it would stem that previous investment 
strategies vis-8-vis transport have not been as successful as it was 
assumed. In particular, recent research 2. ‘3 ’ has drawn attention 
to the fact that: 

- Few regular transport services operate away from all- 
weather road networks. However, many people live remote 
from such networks, and hence lack access to transport 
services. 

- In areas with all-weather road access, motor vehicles are 
beyond the financial means of the majority of people. 
Equally, many people cannot afford to use the transport ser- 
vices which do operate. 

There is unlikely to be a significant improvement in this situ- 
ation for the foreseeable future given the limited resources avail- 
able for expansion of road networks and motor vehicle fleets, and 
the problems of maintaining existing roads ‘* 6 and operating con- 
ventional motor vehicles. 

It is perhaps the limitation of resources, rather than the dissatis- 
faction with previous policy, that has led to a consideration of 
alternative strategies. The use of labour-based techniques in road 
construction is just one example of the search for low-cost alterna- 
tives. One of the majcbr barriers, however, $0 the formulation of 
alternative strategies is the paucity of knowledge of the transport 
needs of rural communities. Their transport needs are assumed to 
be taken into account within the overall framework of transport 
provision. The latter usually, however, rel;ites to motorized 
vehicles on conventional roads. 

This book has two related purposes: 

1 to improve understanding of the nature of the transport needs 
of rural people in developing countries and of the extent, and 
means whereby, they are currently met: 

3 to contribute to the development of practical policies to pro- 
vide transport facilities which will better meet the needs of 
rural communities. 

The core of the book is the series of case studies presented in 
Chapters l-10. These cover nine developing countries in Africa, 
Asia and the Pacific. The studies encompass countries at different 
stages of development, from those at the most impoverished levels 
(Bangladesh and Tanzania) to those which have sizeable industrial 
and market economy sectors, and relatively high per capita 
incomes (Republic of Korea and Malaysia). They also-cover a vari- 
ety of different agricultural, social and geographic conditions and 



include a wide variety of different human, animal and motor-pow- 
ered means of transport used to meet local movement needs. 

The studies offer different perspectives on, and approaches to. 
the investigation of rurai transport. The common. and distinctive, 
feature which links the case studies is that they examine rural 
transport conditions and problems from the viewpoint of rural 
people - small farmers, village households etc. They focus atten- 
tion on the nature of small farmer and household transport needs, 
and on the physical and other constraints within which these must 
be satisfied. Much of the analysis is concerned with what the IL0 
has defined as the ‘local transport system’, that is the means 
whereby the majority of the rural population transport them- 
selves, their families and their goods. A consequence of this focus 
is that the studies pay explicit attention to the role of simple, low- 
cost forms of transport and to the transport activities that take 
place remote from the motorahle road network. 

The studies ’ did not have a common research framework. They 
are therefore quite diverse in their coverage: from the analysis of 
transport needs in the Makete District of Tanzania to the descrip- 
tion of one particular mode of transport, the thee-geh, in the 
Republic of Korea. They are ail, however, illustrative of the local 
transport system. 

The case studies have been grouped into three parts. The first 
comprises studies of the travel patterns of rural communities. The 
seond looks at particular means of local level transport. The 
studies that form the third part are more concerned with evalu- 
ations of transport policy and how it affects rural communities, 

In editing the studies, every effort has been made to maintain 
the balance and perspective of the originals findings. Each study is 
prefaced by a short introduction to explain the focus and context 
of the original investigations. A brief assessment of the pertinent 
findings and implications is provided at the end of each study. 

It would have been easy to prejudge the case studies by provid- 
ing a detailed rationale for the study of the local transport system, 
but it is our view that the case studies are much more eloquent in 
providing such a rationale given their diversity and specificity. We 
have however attempted to draw together the most important Ics- 
sons from the case studies in Chapter 11. This final chapter reviews 
the most important findings of the case studies, draws on support- 
ing evidence f rom other so~urces revealed in the research associ- 
ated with the production of this .book and discusses the 
implications of these findings for the development of more effcc- 
tivz policies for the planning and provision of local level rural 
transport facilities. 



PART I - TRANSPORT PATTERNS 

CHAPTER 1 

equirements in 

Introduction 

Peninsular Malaysia has a relatively high per capita income. In 
1981, GNP stood at US$I ,840, compared with US$770 for Thai- 
land and US$790 for the Philippines. Income is not equally distri- 
butcd, however, a11d the problems of the rural areas of Malaysia 
are not dissimilar to those of other countries in the region. 

The study on which this chapter is based focused on the trans- 
port requirements of smallholder agriculture. It was commksioned 
by the IL0 and carried out by J.D. Smith at the Kedah State 
Economic Planning Unit. It examined the transport requirements 
of ;I particular sub-district of the State and provided some ideas on 
the ways in which the demand could be met. 

The study was carried out in 1981. National level data were 
drawn from existing official publications. Local level data were 
based on interviews with 1X3 households and on surveys of traders 
and other relevant groups. complemented by the findings of pre- 
vious socio-economic surveys in the study area. 

Background 

Although per capita incomes are relatively high in Peninsular 
Malaysia the statistics show that in many rural areas the majority 
of the Malay population are living at or near the poverty line. The 

+-The study on which this chapter is based is described in J.D. Smith, 
‘Transport Technology and Employment in Rural Malaysia’ (Geneva. 
IL.0, 19X1; mimeographed World Employment programme research 
working paper; restricted). Exchange rate at the time of the study M$2.38 
(Malaysian dollars) = US$1 .O. 
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Government’s socio-economic policies aim to eradicate this 
poverty and redistribute incomes. 

The sub-district of Jeneri in the State of Kedah was chosen for 
the detailed studies (Figure 1). Kedah has a population of about 
1.1 million (the population of Peninsular Malaysia is’ 1 1 ,l?“‘,OOO 
(1980 census)). Eightv-eight per cent of households in the State of 
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Kedah are in the rural areac and are principally engaged in agri: irt- 
tural activi!ies, 59 pe? GC’I:~ of households in the State are C’ZJii- 

sidered to be living at ~1 .:car the poverty line. Jeneri is a poor 
agricultural area which I , less well developed in terms ~f irifra- 
structure than other areas in the SL;ite of Kedah and the p .:-iinsula. 
The population of 9,500 peopl;: depend upon farming for their 
livelihood. Jeneri (Figure 2’; lies in the ‘central belt’ of Kedah 
State, which represents the greater part of the land area lying 
between the developed coastal plain in the west and the “~cep for- 
est areas a!ong the eastern boundary. The main road transport cor- 
ridor in Kedah State is Federal IIighwny Route 1 which runs 
north-south through the coastal plain. From this Highway, several 
roads run inland to serve the rest of the State. Thti road network in 
the inland areas is oriented towards providing access to the more 
developed coastal plain. The standard and quality of the roa.ds 
making LIP the inland network vary significantly depending on vali- 
ous factors but mostly on the state of development of the area con- 
cerned. Piped water supply is rare in the inland areas. Apart from 
some small isolated systems and some small-scale gravity feed sys- 
tems installed by the Ministry of Health, most rural areas rely on 
Mails and watercourses. 

The main crops grown in the Jeneri study arca are, in order of 
importance. rubber. padi (rice) and fruit. At the national level 
these three crops also represent the major share of agricultural 
production. This means that the study findings on the total trans- 
port demand related to these crops are certainly also relevant at 
the regional and peninsular level. 

The Rural Transport System in Malaysia 

Increasing emphasis is being placed on the development of the 
rural and village road network in Malaysia. Although the total 
budget allocation for roads has decreased over the period 197645, 
that for the construction and upgrading of rural and village roads 
has increased substantially. Under the village roads programme, 
existing tracks are being upgraded to facilitate marketing and pro- 
cessing of agricultural produce, and to provide better access to 
social amenities. Village roads are below official standards having 
only a 3 m wide unsurfaced pavement. They are passable by cars in 
dry weather but are more usually used by motorcycles and bicy- 
cles. Future programmes propose upgrading the roads to a bitu- 
minized surface standard on the existing alignment and improving 
drainage. This will allow all-weather use by motorcycles. bicycles 
and other simple vehicles. The low standard of construction makes 
those roads less suitable for pick-ups and lorries unlike the rural 
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roads constructed by the Public Works Department. The latter are 
of a higher standard, in principle suitable for year-round use by 
heavy motorized transport. 

Table ! shows the distribution of vehicle ownership in Peninsu- 
lar Malaysia. 

The data indicate the relatively high level of motorization in 
Malaysk~, and show the dominance of ‘conventional’ motor 
vehicles. in contrast to the locally developed modes (e.g. the jeep- 
ney) found in other Asian countries. They also indicate the limited 
range (bicycles and tricycks) of simple vehicies available for use 
by low-income households compared with other countries in the 
region. 

I’rl~ick onwership umi horrxlrold itmwc 
‘Table 2 shows the level of vehicle ownership by households in the 
study area based on data from the sample interview survey. 

Table 1. Peninsular Malaysia Road Transport 

No. of Vehicles per 
Vehicles 7 00 oopula tion 

-- __. 

Motcrlzed. 

Cars 555,358 5.1 
Motorcycles 1,079,020 9.9 
Buses 11,589 0.1 
TrlIcks and vans 122,543 1 .I 
Taxis 12,051 0.1 
Others’ 49,397 0.5 

Sub-total 1,829,958 16.8 

Non-motorized.. 

Bicycles I,41 6,000 13.0 
Tricycles* 12,608 0.1 

Sub-total 1,428,608 13.1 

To ta/ 3,258,566 , 29.9 

’ Includes tractors, road rollers and trailers. 
’ Excludes goods-carrying tricycles. 
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Table 2. Vehicle Ownership by Household 

Households with No. % 

No vehicle 24 
Bicycle 58 
Motorcycle 42 
Motorcycle and bicycle 49 
Car 4 
Car and motorcycle 3 
Car and motorcycle and bicycle 2 
Boat 1 
TruciJva n I 

13.1 
31.5 
22.8 
26.6 

2.2 
1.6 
1 .I 
0.5 
0.5 

Total 184 99.9 

The high levels of motorcycle and bicycle ownership are note- 
worthy. However car and truck ownership is very low in the study 
area, and is much less than the average for the peninsula. 

Household income in the study area is also low. Eighty-nine per 
cent of the households had incomes lower than,M$250 per month. 
as compared with the average monthly income of M$590 for rural 
households elsewhere in Peninsular Malaysia. Over 90 per cent of 
the households in the study area derive their income from the cul- 
tivation and sale of agricultural produce. The amount of dispos- 
able income is subject to considerable variation because of 
changes in commodity price levels and agricultural yields. 

Other data collected during general household expenditure sur- 
veys indicate that between 12 and 16 per cent of monthly house- 
hold incomes is expended on transport and communications. This 
means that approximately R/1$20 to 30 per month will be available 
for such things as fuel, bus and taxi fares, vehicle repairs or the 
purchase of new or second-hand vehicles. The survey data confirm 
this: on!y 2t.I per cent of households spent more than MS30 on 
transport. 

A standard bicycle costs around M$160, the best-selling motor- 
cycle - a 70 cc Japanese model - costs around M$1,650 and the 
best-selling car - a I ,200-l ,3!NI cc Japanese model - costs about 
M$15,000, of which 3540 per cent would be required as a deposit. 
For the majority of the population the cost of a new bicycle rep- 
resents their total monthly household income or between 6-8 
months of their average expenditure on transport. The purchase of 
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a new motorcycle represents some 10 months total income or 
nearly 8 years of the average expenditure on transport for the 
poorest farmers. The M$5,250 deposit for a standard saloon car in 
the peninsula is clearly out of the range of study area households. 

Given the prices of new bicycles and motorcycles, the fact that 
60 per cent of the households own a bicycle and 50 per cent own a 
motorcycle suggests that the majority of purchases were of second- 
hand vehicles. Various types of informal credit or cash arrange- 
ments exist between smallholder and trader and facilitate the pur- 
chase of second-hand bicycles and motorcycles. The substantial 
increase in motorcycle ownership which has taken place over the 
period 1970-81 can be partly explained by the introduction of new 
loan schemes by rural credit institutions. The small percentage of 
car-owning households indicates that. in terms of financial outlay, 
a vast difference exists between the ownership of cars and motor- 
cycles. 

The level of bicycle and motorcycle ownershi;, in the study area 
suggests that even the low disposable income available for trans- 
port is sufficient for the purchase of substantial numbers of 
(second-hand) bicycles and motorcycles. It also suggests that 
transport is high on the priority list of rural people with very low 
incomes and that they are prepared to spend a sizeable proportion 
of their monthly income to satisfy their movement needs. 

The way in which the local population use the transport system is a 
function of a variety of factors including level of access. cropping 
patterns, vehicle ownership and the state of the network. In 
general. however, transport can be divided by location into on- 
farm and off-farm transport and by function into agricultural and 
other. 

Ninety per cent of the households in the study area are small- 
holders, of whom 92 per cent grow rubber, 37 per cent padi and 18 
per cent fruits. The significance of rubber to the smallholder lies in 
the fact that it is useful only as a cash crop and as such provides his 
main source of inmme. P:x& and fruits are giO'r?;fi partly for home 
consumption. 

Table 3 shows that nearly half of the smallholders in the study 
area have rubber as the only crop and that rubber and padi 
together account for nearly 80 per cent of the total cultivation. 

Table 4 presents data on the on- and off-farm transport reyuire- 
ments for the major agricultural crops produced by smallholders in 
the study arca. The table shows that transport requirements are 
related predominantly to the production of padi and rubber. 
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Inputs of fertilizer, seedlings and insecticides are generally pro- 
vided free of charge by government agencies and are delivered 
once a year to the farm gate or a local collection point. The aver- 
age trip lengths (14-20 km) and the total transport requirements 
per farm (227 kg for padi and 488 kg for rubber) are high. The sig- 
nificant difference between the two major crops is that inputs are 
used by most padi farmers but only by 25 per cent of rubber 
farmers. 

In terms of transporting agricultural outputs, the requirements 
for padi and rubber are totally different. Two-thirds of the padi 
produced is for home consumption and is either processed at home 
or taken to the nearest rice mill. The average production of padi 
per farm is 1,285 kg. Padi is harvested once or twice per year and 
thus gives rise to a requirement for bulk transportation over fairly 
long distances. 

In contrast, smallholders tap rubber for about 200 days per year. 
The rubber must be collected every one or two days and sold in the 
form of latex, scrap or sheets. Each type of rubber can be mar- 
keted through government agencies or private sector traders. The 
government agencies provide collection centres and processing 
services. The private sector competes with the Government by 
providing the same services with the added flexibility of farmgate 
collection. The smallholder has the option, based on price levels. 

Table 3. Farming Patterns 

No. of % Total % Average 
.~mallholder Farms area Total Farm 

farms (ha) Size (ha) 

Rubber only 911 40.3 1,430 19.0 1.6 
Rubber and padi 536 28.4 1,207 17.1 2.4 
Rubber, padi and fruits 215 11.4 630 8.4 2.9 
Rubber and fruits a5 4.5 201 2.7 2.4 

Padi only 96 5.1 99 1.3 1.0 
Padi and fruits 43 2.3 48 0.6 1 .l 

Sub-total I ,886 100.0 3,695 49.1 2.0 

Non-productive rubber - - 2,248 29.9 - 
Other’ - - 1,574 20.9 - 

Total 

’ Includes non-productive fruits, %her crops and rubber farmed by 
non-Jeneri smallholders (probably untitled squatters). 
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of using any purchasing agency for his produce. Thus the main 
transport need of the smallholders for rubber products is short-dis- 
tance transport of relatively small quantities from farm to group 
collection centre. 

Table 5 details the modes used for off-farm transport of inputs 
and outputs. Because they involve bulk transportation over fairly 
long distances, the movement of inputs is predominantly by truck 
(78 per cent) and motorcycle (12 per cent). Similarly, marketed 
padi is transported mainly by truck (70 per cent) and motorcycle 
(25 per cent). However for movement over shorter distances, the 
pattern changes. Transport of rubber (from farm gate to first level 
buyer/dealer) is by motorcycle (60 per cent) and bicycle (25 per 
cent), and of padi for home consumption by motorcycle (SO per 
cent), truck (23 per cent), car/taxi (14 per cent) and bicycle (13 per 
cent). Overall, motorcycles account for 42 per cent of transport of 
agricultural outputs, trucks 38 per cent and bicycles 13 per cent. 

The generally small size of holdings means that on-farm move- 
ments are short-ranging as Table 4 shows, from about 0.15 to 0.25 
km on average. It has been cstimatcd that on-farm movements 
amount to only 2.5 per cent of the total tonne/km. However. over 
90 per cent of agricultural inputs and outputs (a total of 3,750 
tonnes in the study area) are moved on the farm by human portcr- 
age. Various methods of head, shoulder and hackloading are used. 
but shoulder poles and yokes are by far the most common. In 
addition to movement on the farm, transport is also required to 
travel to and from the smallholding. As Table 6 shows, these jour- 
neys arc made predominantly on foot and by bicycle. (Note: In 
this case-study the term ‘on-farm transport’ is used to refer speciti- 
tally to movement on the farm land itself. In the remainder of the 

Table 6. Mode of Transport to Smallholding by Farm 
Type WI 

Mode Rubber Padi Fruits 

Walk 56.7 73.6 90.6 
Bicycle 31 .l 20.9 9.4 
Motorcycle 10.4 5.5 - 
Car/Taxi 1.8 - - 

Total 



Table 5. Summary of Off-farm Vehicle Use in the Study Area 

Ccmmodity Walk Bit ycle Motor Truck Car/Taxi Total % 
(tonne,‘km) cycle 

-- 

/t-/puts’ 

Pad? 174 133 294 4,138 223 4,963 17.0 
Rubber - 146 600 2,274 152 3,172 10.8 

Outputs 

Padi hcme - 902 3,494 1,579 1,013 6,988 23.9 
Padi sale - 442 2,212 6,193 - 8,847 30.2 
Rubber sale l&3 1,232 3,182 320 61 5.084 17.4 
Fruits home 105 1 'I - - - 116 0.4 
Fruits ssle IA 19 73 5 - 106 0.3 

- 

Sub-total 481 2,977 9,855 14,509 1,449 29,272 100.0 

% of Total 1.6 10.2 33.7 49.6 4.9 100.0 

i Inputs transpwted by modes ether than truck represent mainly private sector purchases. 
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-- 

book it is used in a broader sense to refer to movement in and 
around the village. between village and farm. and on the farm.) 

Tramport for non-agricdtural purposes 
Information from the household interviews indicates that signiti- 
cant numbers of passenger trips are made to schools, shops and 
medical facilities, and for services and repairs. The most important 
of these, in that they are carried out on a regular daily basis, are 
trips to school and sundry shopping. Visits to coffee shops, local 
clinics and fruit and vegetable markets are also significant on a 
weekly basis. Table 7 gives details of these trips by mode of travel. 

For daily trips to school and to the shops, walking is by far the 
most important mode of transport. Bicycle trips to secondary 
schools, sundry shops and coffee shops are also importapt. The lat- 
ter two will usually be made in non-farmwork time. Secondary 
and, to a lesser extent, primary school trips would conflict with 
work trips if school attendance is required during the morning shift 
in households owning only one bicycle. The proportion of bicycle 
trips reflects the relatively short average trip lengths and small 
goods-carrying requirements (from sundry shops) for these pur- 
poses. In contrast the heavy use of the local bus system for weekly 
clinic and market trips, mainly by females, and children’s school 
trips reflects longer average trip lengths. the Iron-availability of 
bicycles and motorcycles, the inability to drive motorcycles and 
the larger carrying capacity requirements for weekly shopping or 
marketing. 

The study revealed that for on-farm transport human porterage is 
ubiquitous. The shoulder pole, which is the most common method 

Table 7. Daily and Weekly Non-agricultural Trips by 
Mode (%) 

Trip Walk B/cycle Motor car/ 
cycle Tax/ 

.-- 

Bus Total 

Dally 

School Primary 
School Secondary 
Sundry shop 

Weekly 

Coffee shop 
Clinic 
Market 

60.8 8.8 5.7 2.1 22.6 100.0 
38.5 21.1 0.9 - 39.5 100.0 
47.8 18.5 25.8 3.4 4.5 100.0 

18.9 17.6 43.2 8.1 133 1000 

4.7 4.7 13.6 35.5 41.5 100.0 
0.6 2.8 18.6 35.1 42.9 100.0 
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used, has a long history in Malaysia. Even though increased rural 
income has engendered a move towards the use of bicycles and 
motorcycles, the shoulder pole remains an important aid to on- 
farm transport and almost every smallholder possesses one or 
more. Whilst the shoulder pole looks simple (Plate 1) it is, in fact. 
an ingenious device. The pole is flexible and is designed to move in 
harmony with the carrier. The pole is used to transport small loads 
(up to 50 kg) over short distances (up to about 1 km), and has the 
advantage that it can be used over rough ground. Shoulder poles 
are usually made from hardwood or bamboo and fashioned at 
home at no cost. 

In the study area, 13 per cent of households own no vehicle at all 
and a further 31.5 per cent only a bicycle. The bicycle therefore is 
for many the only means of transport and what others aspire to. 
The bicycle is of significant importance for rural transport of goods 
and passengers, being used for travel to smallholdings, for the 
movement of crops and for non-agricultural trips. It is a multi- 
functional vehicle that can be used by different members of the 
household. Hitherto only few modifications, notably the fitting of 
a rear carrier, have been made to the standard design to increase 
its useful carrying capacity. However, potential may exist for 
improvements to the goods-carrying capacity! of bicycles which 
could generate additional local employment. The urban location 
and large size of the major bicycle manufacturers indicates that 
potential markets for any improved goods-carrying bicycle or tri- 
cycle would have to be large to warrant their attention. In con- 
trast. the local adaptation or modification of standard designs to 
suit individual crop and yield requirements could prove sufficiently 
profitable to warrant the establishment of small-scale workshops 
and repair facilities. 

The motorcycle is the major locally owned mode of off-farm 
transport. It would seem logical to concentrate efforts on the 
improvement or adaptation of the motorcycle to conform to trans- 
port needs. Presently much of the rubber, having been transported 
to the collection point on shoulder poles is transferred to the 
motorcycle (Plate 2). It wou!d be sensible to consider the introduc- 
tion of locally manufactured motorcycle trailers to provide a more 
effective means of transporting the rubber. 

The conclusions of a survey on the existing levels of employment 
in the txficp~>rt sector :?re of inter-t . . . . Wlb.,L. At the nlt;nnQl l~vej t&re 1 L. L1.b IILIL.“IIUI ‘b”L , 

is a general trend away from agricultural employment into manu- 
f qp+..c:..-y ibriiii iii’ 

:t;.-! .-.tl ?C -:>-i>-.-f-:I:. ^i- 
5 Ull" U~JILI SbL\JIlUUlJ dli d tertiary jobs. In the transport 

sector, this is reflected in the increase of the number of workers 
employed in the manufacture and assembly of bicycles. trishaws 
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and tricycles by about 480 per cent over the period 1968-X0. In 
1980, employment in the manufacture and assembly of non-motor- 
ized vehicles made up over 11 per cent of total employment in the ’ 
manufacture of transport equipment, compared to 8 per cent in 
1968. It is estimated that non-motorized transport activities pro- 
vide employment to as many as 25,OOCl people. 

These figures show the growing importance of the sector in 
terms of employment creation: they also indicate that the requisite 
expertise is available to meet the demands of an expanded market. 
However. the geographical distribution of existing firms suggests 
that future manufacturing of non-motorized vehicles on a medium 
to large-scale will continue to be concentrated in the urban areas 
rather than in rural areas. Indeed, according to the 1973 Census 
there were only four firms employing a total of 42 workers in the 
manufacture of all types of transport equipment in Kedah as a 
whole. Small-scale assembly of vehicles can, on the other hand, be 
carried out in rural areas (as at present) but will usually be done in 
conjunction with the sale and repair ot bicycles spare parts and 
accessories. 

Support for the twtrepretieuriul sector 
Given the potential demand for bicycles and motorcycles adapted 
to carry freight, and the fact that local people will spend a con- 
siderable proportion of their income on transport, it is worth 
examining the prospects of government support for the local 
manufacture of such vehicles. 

There is significant government commitment to develop the 
entrepreneurial sector. The Government provides financial assist- 
ance to Malay entreprenuers in the form of low interest charges or 
high loan ceilings. Official government loans for small-scale activi- 
ties can be obtained by smallholders using land titles as collateral. 
Loans can also be obtained through commercial banks, specialized 
industrialized finance institutions, rural credit institutions and the 
informal lending sector, including pawnshops. 

In line with government policies, substantial portions of com- 
mercial bank and finance company lending are allocated to small- 
scale enterprise development including manufacturing and vehicle 
repair. However, since there are few commercial banks located 
outside the major urban centres their services are not readily 
accessible to the majority of sma!!holders. The fact that commer- 
cial banks prefer to limit their risks by providing low risk, high 
value loans makes them less accessible to the small-scale manufac- 
turers. 

The specialized industrial finance institutions are mainly geared 
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to the financing of medium and large-scale industrial enterprises. 
Apart from the formal channels of credit. rvlaiaysia has a system of 
pawnshops operated by private businessmen but licensed by indi- 
vidual states. The main advantages of pawnshops to small industri- 
alists are their proximity to the grass-roots level of operation, their 
Informality, particularly in terms of collateral requirements and 
their speed of transaction; the main drawback lies in the high inter- 
est rates. 

Two other instititutions provide loans or facilities to farmers and 
entrepreneurs, the Government Development Agencies and rural 
credit institutions. The latter are undoubtcdiy the most important 
source of funding available to smaller farm units such as those 
found in the study area. Unfortunately, however, in terms of the 
manufacture, assembly and repair of transport equipment the 
rural credit institutions have little or no commercial experience or 
expertise. 

A survey of bicycle manufacturers and vehicle repair shops in 
the study area was carried out to define the difficulties they faced. 
Finance was only one of the problems identified by manufacturers 
and certainly not the most important. The supply of raw materials, 
sp;lrc parts and other inputs, and the fluctuating level of demand 
were identified as more important constraints to the development 
of the sector. The survey revealed that the majority of transport 
equipment and related businesses in this area are small family con- 
cerns providing mainly repair services to local inhabitants. Most of 
the Malay traders in this sector did not seem to be operating on a 
viable basis. and depended on agricuiturai activities to supplement 
their incomes. 

Although income levels are low in the study area, smallholders are 

Summary 

prepared to spend a considerable pi.oportion of their income on 
transportation. Since the long distance transport of agricultural 
inputs and outputs is well-organized and reasonably available, the 
greatest demand would seem to be for on-farm and short distance 
off-farm transport of agricultural inputs and produce, and for per- 
sonal transport. At present the bicycle and motorcycle are used for 
both these purposes dnd are within the financial reach of the 
majority of households, even in the low-income study area. 

Head and shoulder loading remain dominant for on-farm trans- 
port. ConGderiny the multi-purpose use of the bicycle and motor- 
cvcie, the greatest potential for improvements appears to be in 
increasing the goods-carrying capacity of these vehicles. The local 



20 TRANSPORT PAlTERNS 

adaption or modification of standard designs could prove suf- 
ficiently rewarding to guarantee the successful establishment of 
small-scale workshops and repair facilities in the rural areas. How- 
ever, a number of constraints would need to be overcome before 
such developments could take place. Access to credit would need 
to be facilitated, and supplies (e.g. raw materials) would need to 
be readily available at reasonable cost. Furthermore, training in 
small enterprise management skills would be required to teach the 
entrepreneur the basics of organizing and administering his busi- 
ness. Most important, however, would be to identify which types 
of modifications/improvements would be most useful and to exam- 
ine the commercial viability of satisfying this demand at the local 
level. 



CHAPTER 2 

ural Transport in 

Introduction 

The buiiock cart is one of the major means of transport in India. It 
is estimated that there are some 15 million carts of which 12 mii- 
lion are in the rural areas’. 

In 1977. the Indian Ministry of Shipping and Transport spon- 
sored a nationwide socio-economic study of animal cart transport. 
The objective of the survey was to obtain a better understanding of 
the role and usage of animal carts in rural areas. Separate surveys 
were carried out in the northern and southern regions of India. 
The northern region survey, carried out by the National Council of 
Applied Economic Research (NCAER), covers rural areas in 
seven Indian States accounting for nearly SO per cent of the 
country’s rural population. There are estimated to be over 6 mii- 
lion animal carts in use in the region covered by the survey. Data 
was gathered in 1977-78 by direct interviews with a stratified sam- 
pie of 1,150 households and 200 cart manufacturers and repairers. 

This case study is based on the findings of that survey, and a sup- 
plementary survey of 200 households and 30 cart manufacturers 
carried out in 1980. Data on employment aspects of rural transpor- 
tation are drawn from separate studies carried out previously b:r 
NCAER. 

Background 

There is a wide spectrum of transport modes in India, ranging 
from trains and motorized vehicles through many different types 

i-The studv on which this chapter is based is described in the National 
Council of Applied Economic Research, Transport Tcchr~~log~ ii)}. the 
/irrm! Artus: India, (Geneva. ILO, July 1981; mimecgraphed World 
Employment Programme research working paper; restricted). Exchange 
rate at time of study 9.7 Rupees = US$l.O. 



Table 8. Road Access to Villages 

TRANSPORT PATI‘ERNS 

Number of villages 

Population 
category 

Total Connected Connected Not 
number with all with fa/r connected 

of weather weather with any 
villages road road road 

1,500and above 69,681 37,729 13,949 18,003 
l,OOO-1,500 54,623 22,985 9,816 21,822 
Less than 1,000 451,632 107,925 69,062 274,645 

Total 575,936 168,639 92,827 314,470 

of animal- and human-powered devices to headloading. Motorized 
vehicles have only recently begun to play a role in rural transpor- 
tation. This role is at present a minor one and is unlikely to 
become more significant in the near future. A major reason for 
this is the low standard and relatively poor condition of the rural 
road network. Table 8 details the status of the Indian rural road 
network in March 1978. In this instance ‘connected’ was defined as 
being not more than 1.6 km from the road. 

Thus 5S per cent of villages have no road access and a further 16 
per cent i;ave only a low-standard, fair-weather road connection. 
The surveys also showed that approximately 75 per cent of ail rural 
goods transport takes place on unsurfaced roads. Another 12 per 
cent takes place on roads which are only partly surfaced. There is 
little doubt that this situation will remain as such for a long time to 
come, as resources for road improvement and maintenance are 
limited and are unlikely to increase in real terms.’ 

Another important factor limiting the use of motorized vehicles 
in rural areas is the nature of the transport needs of the majority of 
the people. The surveys established that about 90 per cent of rural 
goods traffic relates to the movement of farm inputs, products and 
equipment. The transport of foodgrains, sugar cane and food 
accounts for 65 per cent, commercial crops for 8 per cent. and farm 
inputs, of which manure is the most important, for 16 per cent. 
The remaining 11 per cent of rural goods traffic relates to the 
transport of construction materials such as bricks, mud, tinsheets. 
etc., and fuels such as firewood and dung cakes. Fodder and 
manure account for two-thirds of the goods transported within the 
village boundaries. The major goods moved outside the villages 
are commercial crops and vegetables. The surveys also showed 
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Table 9. Transportation of Goods in Rural Areas 

- 

Quantity 
(m i//ion 
tonnes) 

Tonne-km 
(million) 

Average trip 
distance 

M-d 

Within village 520 842 1.5 
Outside village 124 1,064 8.3 

Total 644 1,905 1.9 

that transport by the household sector dominates rural goods traf- 
fic. The household sector accounts for over 80 per cent of rural 
goods movements in terms of tonne-km, and approximately 9.5 per 
cent of the total quantity of goods moved in rural areas. The 
remainder is transported by commercial establishments and the 
rural industrial sector. ‘Table 9 shows the quantities moved and 
average distance of trips made within and outside the village boun- 
daries. This suggests that for agriculture, transport neC:ds are 
primarily for the movement of small quantities of goods over rela- 
tively short distances. The average distance over which goods are 
transported is approximately 1.9 km. In terms of weight of goods, 
about 81 per cent are transported within the village limits. 

Requirements for longer distance transport are less frequent. at 
irregular intervals. and often relate to travel for social purposes. It 
is not surprising therefore that tractors and buses are the only 
types of motorized vehicles which have had a significant impact on 
rural transportation. Tractors are within the financial reach of the 
wealthier people in rural areas and are utilized for a multitude of 
purposes, of which transport is only one. Buses provide relatively 
cheap services which cater for the longer distance transport needs 
of rural people. 

By far the most important mode of rural transport in India is the 
animal cart. Table 10 shows that, in terms of tonne-km, animal 
carts account for over 68 per cent of the goods traffic in the rural 
areas. In terms of tonnes moved, they handle 72 per cent of the 
goods. The comparativelv large share of goods handled by head- 
loading and the importance of this mode of transport for shorter 
trips is also worth noting. However. headloading is used predomi- 
nantly within the village, while animal carts account for 6S per cent 
of goods traffic outside the village as well as 72 per cent within. 
Because animal carts are slow, motorized modes become the most 
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Table 10. Transportation of Goods by Mode of 
Transport 

Transport output 

Mode of transport Average million O/O million O/O 

trip tonnes share tonne/ share 
distance km 

(km) 

Headloading 
Bicycle, tricycle 
Pack animals 
Animal carts 
Tractor-trailer 
Truck, light 
commercial vehicle 

1.5 113 17.7 170 9.0 
4.5 4 0.5 IO 0.6 
1 .o 2 0.3 2 0.1 
2.6 462 71.8 1,307 68.6 
5.4 59 9.3 353 18.5 

18.5 4 0.5 64 3.3 

All modes 1.9 644 100.0 1,906 100.0 

important means of transport for trip distances above 10 km. Trac- 
tor-trailer combinations play a significant role for medium-dis- 
tance trips and account for 7.5 per cent of transport within villages. 
Trucks are important for long-distance trips but account for only 
0.5 per cent of the total quantity of goods transported. 

Chvnership patterns 

Table 11 shows the distribution of vehicle ownership by income 
group. 

Seventy-four per cent of rural households do not own any 
vehicle. Ninety per cent of thee:” households have incomes of less 
than Rs(,.OOO per annum and only 1.4 per cent belong to income 
groups above Rs12,OOU. The major reason given for not acquiring 
a vehicle is simply lack of finance. However, about 30 per cent of 
the households indicated that they did not need a vehicle, mainly 
because their landholdings were very small. A very small propor- 
tion of the households, 0.2 per cent, indicated that the lack of 
roads’in their area was the reason for not owning transport. 

Animal carts are the dominant type of transport. being owned 
by 17 per cent of the total number of households and used by 
Gpproximately 38 per cent. Most of the non-owners borrowed the 



Plate 1 A shoulder pole used by a fish farmer in Indonesia 

Plate 2 A motor-cycle being used to carry rubber in Malaysia 



Plate 3 A modern cart with pneumatic tyres and roller bearings 

Plate 4 Traditionul wooden-wheeled cart drawn 6-y a pair of bullocks 



Table 11. Per cent Share of Households Owning Different Vehicles or Using Animal Carts 
in Different Income Classes 

Household 
income group 

WJ 

Percentage ofhouseholds in income 
group owning 

Householdsnot Users of 
owning any animai carts 
vehicles (%) f w 

Animal carts Tractors Buses Bicycles 

Up to 3,000 4.1 - - 13.1 83.7 39.6 
3,001- 6,000 12.6 - - 6.9 81.7 41.1 
6,001- 9,000 51.7 4.0 - 8.2 38.0 82.1 
9,001 -12,000 43.7 1.1 6.9 5.4 46.3 65.3 

12,001 -15,000 60.3 5.1 - 1.3 31.5 80.0 
Over 15,000 51.4 17.3 - 5.6 31.4 76.7 

Total 16.8 0.9 0.4 9.2 74.0 41.6 

Note: Aggregate percentages in any income group may exceed ‘100 as a household may own more than one type of vehicle. 
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Table 12. Percentage Share of Households Owning 
Different Vehicles by Operational !-!olding 

Operational 
holding 
(hectares) 

up to 2.0 
2.1- 5.0 
5.1-10.0 
Over 10.0 

Animal Tractors Buses Bicycles Not 
carts owning 

any vehicle 

3.8 - - 6.1 91 .I 
36.0 - - 16.9 49.0 
41.6 1.9 0.1 14.3 43.9 
45.0 12.2 6.5 7.6 31.7 

Total 16.8 0.9 0.4 9.2 74.0 

carts from their friends or relatives without paying any charge. 
Some 10 per cent of the owners reported charging for hiring out 
carts. Tractors were not owned by households having an income 
below Rs6,WO per year and the proportion of tractor-owning 
households increased sharply at higher income levels. 

Ownership of vehicles, with the exception of bicycles, is closely 
related to the size of landholding-as Table 12 shows. 

Characteristics of animal cart use 

Given the features of rural transportation in India. the popularity 
of animal carts is understandable. They can be used on sealed 
roads, rough tracks and cropland where a significant proportion of 
movement takes place d-~ring the harvest period. Animal power is 
abundant and cheaply available. The carts are produced and main- 
tained with locally available skills and materials, and can carry a 
variety of loads ranging from manure to construction materials. 
Their average speed of 3-S km per hour is adequate for the uses to 
which they are put and the distances travelled. 

Table 13 shows the percentage distribution of numbers of trips 
and quantities transported categorized by trip distance. On aver- 
age, animal carts make 265 trips per yea1 with an average one-way 
trip distance of 2.58 km. About one trip in six is ouside the village. 
Eighty per cent of trips within the village are less than 2 km while 
over 60 per cent of trips outside the village aresmore than 5 km. 

In general. the capacity of carts is under-utilized. On most trips 
the carts travel empty in one direction and the loads carried vary 
from a few kilograms to 2 tonnes. The carts are filled to capacity 
on about 19 per cent of trips and are less than half full on 46 per 
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cent of trips. However, capacity utilization increases for trips out- 
side the village when carts are fully loaded on 37 per cent of trips 
and less than half full on only 28 per cent. 

Table 14 shows the intensity of cart use according to owners’ 
income level, On average, carts are utilized for a total of 106 days 
per year, 73 days by the owner and 33 days on hire. Cart usage by 
the owner increases with income level. However, overall usage is 
highest at the extremes of income since the poorest owners hire or 
loan their carts for a substantial proportion of the time. 

Animal carts provided an estimated total employment of 458.1 
million man-days in Northern India in 1977-78. Ninety-three per 
cent of it emanated in the rural sector. Cart operation accounted 
for 90 per cent of the employment, the remainder being in manu- 
facturing and repair. For India, as a whole, the employment due to 
animal carts is estimated to be in the region of 990 million work- 
days, and the rural component about 925 million work-days. 

In Northern India, 78.0 per cent of animal carts are drawn by a 
pair of bullocks. The remainder are drawn by buffaloes (17.8 pel 
cent), camels (3.8 per cent) and horses/ponies (0.6 per cent). Two 
different types of cart are widely used, the traditional variety with 

Table 13. Percentage Share of Load Trip!; and 
Quantities Transported by Trip Distance 

Trip 
distance 

(km) 

loaded cart trips 

Within Outside Total 
village village 

Quantity transported 

W/thin Outside Total 
village village 

up to 0.5 10.0 0.3 8.6 
0.6- 1.0 41.3 2.6 35.4 
1.1 - 2.0 34.5 5.6 30.2 
2.l- 3.0 9.5 11.4 9.8 
3.1 -5.0 3.1 17.8 5.3 
5.1-7.5 1.2 18.5 3.8 
7.6-10.0 0.2 22.5 3.6 
10.1-15.0 0.1 11.8 1.8 
15.1 -20.0 neg. 5.9 0.9 
Over 20.0 0.1 3.6 0.6 

10.2 0.2 8.1 
41.7 2.4 33.5 
34.0 7.4 28.5 
9.4 8.8 9.3 
2.8 22.9 7.0 
1 .l 24.6 6.0 
0.4 18.0 4.0 
0.1 9.1 2.0 

neg. 3.2 0.7 
0.3 3.4 0.9 

Total 
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large diameter wooden wheels and improved versions with pneu- 
matic tyres and roller bearings (plates 3 and 4). About 24 per cent 
of the total number of carts are of the improved type. 

The traditional carts have certain design deficiencies which 
result in strain and injury to draught animals, waste draught power 
and thus reduce carrying capacity. and cause damage to roads. The 
traditional yoke is inefficient and can cause injury to the animals. 
the carts are very heavy, the rough bush bearings have high fric- 
tional resistance and the narrow, often steel-rimmed wheels cut 
into road surfaces. The use of pneumatic tyres and roller bearings 
overcomes some of these disadvantages, allowing greater loads to 
be carried, eliminating road damage and providing greater com- 
fort for passengers. However, the cost of the traditional cart is 
lower and, because of its wide availability, it is easy to acquire 
cheaply second-hand. A disadvantage of pneumatic tyres is that 
they are prone to punctures and repair and vulcanizing services are 
not readily available along rural roads. 

There are a certain number of marked differences in the utiliz- 
ation of the two types of carts. Improved carts are more intensively 
used on surfaced roads where they carry 63 per cent of the goods 
transported. On lower standard roads the traditional carts are 
more common. 

There are estimated to be over 80 million work animals, mostly 
bullocks, in India, of which about 25 million are used to pull carts. 
Animal power is cheap, and easy to obtain. As the data show, 
many animals are not used to haul carts and are therefore idle 

Table 14. Intensity of Cart Use by Owners by Income 
Level 

lficome class 
(Rs. per annum) 

Number of days a cart used 

Self use Hired use Total 

up to 3,000 48 108 156 
3,001- 6,000 56 39 95 
6,001- 9,000 70 25 95 
9,001-12,000 92 20 112 
12,001-15,000 100 6 106 
Over 15,000 129 3 132 

Average 73 33 106 



RURAL INDIA 29 

Table 15. Annual Cart Costs (in Rupees) 

Improved cart Traditional cart 

Cost of cart 2,000 1,000 

Annual maintenance cost' 121 56 
Interest on capital (10%) 200 100 
Depreciation2 125 66 

Total annual cost 446 222 

’ Based on survey data. 
-’ Based on cart-life of 16 years reported in survey. 

when not used for agricultural purposes. Generally, when animals 
are used to pull carts it is in addition to their usage in agriculture. 
It is therefore reasonable to assume that their utilization for trans- 
portation is at marginal or zero cost. Table 1S details the annual 
costs for owning and operating animal carts assuming that the 
owner already has work animals for agricultural purposes which 
can be used for transportation at zero cost. 

An average cart transports 72 tonnes of goods per year. Trans- 
port charges for animal carts vary between Rs2.53.0 per 100 kg 
for a fixed distance between the village and the nearest commercial 
centre. This gives imputed earnings of Rsl,NO2,160. This indi- 

Table 16. Percent Share of Households Owning Carts 
of Different Values by Income Level 

Value of carts (Rs.) 

Income c/ass up to 751 to 1,251 to Over All 
VW 750 1,250 1,750 1,750 carts 

up to 3,000 60.1 32.0 6.4 1.5 100.0 
3,001 - 6,000 45.5 36.5 12.2 5.7 100.0 
6,001 - 9,000 60.5 15.9 15.1 8.4 100.0 
9,001 -12,000 56.9 20.5 12.7 9.9 100.0 
12,001-15,000 51.5 15.9 18.6 14.0 100.0 
Over 15,000 32.0 14.5 29.4 24.1 100.0 

Total 53.1 24.3 14.1 8.5 100.0 
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cates that cart operation is economical given that annual costs 
range between Rs.222-446 depending on type of cart. However, 
the economics to the individual owner depend on the utilization of 
the cart, his ability to make the initial investment, the number of 
days the cart is hired out and on what basis, and the realistic value 
that should be assumed for his time when operating the cart for his 
own purposes. 

Table 16 shows that the cheapest carts are most in demand and 
indicates a positive relationship between the income of the house- 
holds and the value of the carts owned by them. 

Finance for the manufacture and purchase of carts 
The Government of India actively supports the development of 
small-scale rural and cottage industrial units. Such units generate 
employment, have low capital-intensity and are an effective mech- 
anism for mobilizing resources and skills. It is the Government’s 
policy to reserve the manufacture of over 8UO different items, 
including animal carts to the small-scale sector. Small-scale indus- 
try development programmes are carried out by the State Govern- 
ments. The services provided under such programmes include 
infrastructural works. technical guidance, training facilities and 
financial assistance. 

The major part of these services is provided directly to small- 
scale entrepreneurs, of which cart manufacturing and repair units 
represent a considerable proportion. However, some agencies also 
provide credit facilities to farmers and agricultural labourers for 
the purchase of animal carts. Such financial support to the cus- 
tomers of the cart manufacturers greatly facilitates the sales of 
their products. I~Jnder the ru!es of these agencies the purchase 
price of the animal carts is remitted directly to the dealer or manu- 
facturer on behalf of the borrower. Certain development pro- 
grammes provide 25-50 per cent subsidies to smaii farmers and 
agricultural labourers for the purchase of animal carts. 

There are five major sources of finance for small industrial units: 
state financial corporations, commercial banks, co-operative 
banks and societies, District Industries Centres and the ‘Khadi and 
Village Industries Commission’. These institutions provide loans 
for the purchase of land, buildings, plant ancl machinery at f+vour- 
able rates of interest. The amounts advanced and the period of 
repayment generally depend on the type of manufacturing activity. 
Various schemes provide for advantageous rates of interest to the 
educated unemployed and potential entrepreneurs with technical 
qualifications. Enterprises set up in backward districts usually 
qualify for lower than normal rates of interest. The Lead Bank 
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Scheme, which operates in all districts of the couritry. is of inter- 
est. In each district a designated bank, the ‘Lead Bank’ is given 
special responsibility for overall economic development. It pre- 
pares the credit plan for the district and, with the co-operation of 
other banks, financial institutions and government agencies, pro- 
vides loans to different categories of borrowers. In many districts, 
the lead banks have provided finance to carpentry units (who often 
include cart manufacture among their activities) and to prospec- 
tive buyers of pneumatic-tyred animal-drawn carts. 

The co-operative banks provide one-year loans to artisans for 
working capital through primary co-operative societies. The loans 
are usually granted on the basis of promissory notes and securities 
from the members. For larger amounts these securities are supple- 
mented by using goods as collateral. The loan applications are 
scrutinized and approved by a committee of government bank and 
primary society representatives. 

In some states. the co-operative banks provide loans for the pur- 
chase of carts and animals. The terms vary from place to place. In 
one state. the borrower has to create a statutory charge on his land 
in favour of the primary society if he wants a loan for more than 
Rs1.000. In others the hypothecation of the cart itself in favour of 
the primary society is sufficient provided the borrower takes out an 
insurance policy for the cost of the cart, meets at least 15 per cent 
of the loan from his own resources, and purchases share capital of 
the co-operative to the equivalent of 10 per cent of the outstanding 
loan. The purchase price of the cart is remitted directly to the cart 
dealer or manufacturer. 

During the household survey, 38 banks located near the study 
areas were interviewed about their policies towards the credit 
needs of cart manufacturers. Most of the banks provide loans to a 
maximum credit limit of Rs5,OOO on the basis of personal sccuri- 
tics. Only a small percentage of the banks resort to the hypotheca- 
tion of the equipment concerned or to mortgaging fixed assets. 
The interest rates charged vary generally between 9 and 12 per 
cent, although cheaper rates (as low as 4 per cent) are available 
under special schemes. 

During the surveys 251 cart manufacturing and repairing units 
were interviewed. Information was requested on the amount of 
capital invested, production, labour employed and the problems 
faced by the units. Over 80 per cent of these units had invested less 
than Rs5.000 in their business. The investments of the cart repair- 
ing units are comparatively smaller, the great majority being less 
than Rs2.000. Of the 251 units only 17 per cent had borrowed 
money during the year preceding the survey. Eight of these had 
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borrowed from moneylenders, even though they charge interest 
rates ranging between 10 and 60 per cent. The second important 
source of loans is from banks, but the amounts borrowed are 
higher (averaging Rs3,720), compared with Rs1,710 from money 
lenders. Friends and colleagues are another source of capital, pro- 
viding some 13 per cent of the total loan amount at interest rates 
ranging between 13 and 24 per cent. 

Analysis of the problems faced by cart manufacturers and 
repairers showed financial difficulties, especially in relation to 
obtaining loans, to be the major problem. Second in importance is 
a lack of demand for animal carts. Further problems are the high 
prices and often the non-availability of raw materials and compo- 
nents. Apparently the relative abundance of credit schemes offer- 
ing funds at reasonable rates does not result in credit being easily 
accessible to animal-cart manufacturing or repairing units. 

The major obstacle in participating in government-backed credit 
schemes appears to be the lengthy and bureaucratic approach of 
the financial institutions responsible. In some cases, the pro- 
cedures take up to a year to complete. The potential borrowers 
often have to obtain a large number of certificates from different 
agencies, especially when they do not have enough land, property 
or other personal securities to offer as collateral for their ioans. 

Various units complained about the indifferent attitude. and 
sometimes corruption, of officials deaiing with loan requests. 
Some potential borrowers are harrassed instead of aided in secur- 
ing their loans. These problems would appear to be due in large 
part to the fact that such officials are not well-motivated because 
they do not stand to gain anything personally. This results in well- 
intended government policies being effectively thwarted by defec- 
tive implementation. 

These factors force may enterprises, especially the smaller ones, 
to forgo the loan altogether or to turn to private sources, which 
means paying higher charges. Furthermore, a large number of self- 
employed persons or small enterprises are unable to obtain finan- 
cial assistance as they are not in a position to provide the required 
down-payments or third party guarantees. Even in those cases 
when the entrepreneur qualifies for a loan, the time-consuming 
procedures often cause long delays which could defeat the objec- 
tive for which the loan was originally required. 

Summary 

The animal cart is the major means of goods transportation in 
rural India and, given the limited extent and slow growth of the 
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surfaced road network, is likely to remain important for a long 
time to come. However, the survey shows that household income 
is the main determinant of animal cart ownership. Seventy-four 
per cent of rural households do not own any type of vehicle, in 
most cases because they cannot afford one. 

As part of the survey the concept of communal use of carts was 
presented as a means of er ending access to those who cannot 
afford individual ownership. However, the reaction to this idea 
was generally indifference or scepticism. There is considerable 
potential for increasing the efficiency of animal carts since the tra- 
ditional types have certain technical deficiencies. However, the 
link between income and cart ownership suggests that design 
improvements v:hich increase cost would not be acceptable to the 
majority of the rural population. Given the low level of ownership 
of carts the survey suggests that greater emphasis should be placed 
on providing some form of transport to the majority rather than 
improving the existing modes. 

There is no lack of schemes to provide fnance at economical 
rates of interest for the manufacture and purchase of carts. How- 
ever, the cumbersome and lengthy procedures and the require- 
ments for securing loans make them inaccessible to many artisans 
and potential cart purchasers. 



CHAPTER 3 

ural Trans ort in Northern Nigeria’ 

Introduction 

Over the past decade and a half Nigeria has embarked on a wide 
range of major infrastructure investments with the aid of its oil 
revenues. Between 1972 and 1980 the length of paved road in the 
country increased by 60 per cent. At 13 km per 100 sq km, it has 
one of the liighest road densities in Africa. 

The study on which this chapter is based examined the transport 
demands of the rural population in one area of Northern Nigeria. 
and the way in which these demands were met. It also attempted 
to evaluate the likely response of farmers to improvements in 
transport. 

The study was in the form of a questionnaire to a sample of 
households in four groups during two separate periods of the year. 
It was carried out in 1981 by Dr. 0. Adebisi of the University of 
Zaria. 

Background 

The area selected for the study was Borno State in the north-east 
of the country (Figure 3). It is among the least industrially devel- 
oped parts of Nigeria, but is in the Savannah region which extends 
over more than half the country and provides good agricultural 
conditions. Farming practices and general living conditions are 
similar throughout the Savannah vegetation belt. The study was 
focussed on the town of Potiskum (estimated population 80,001)) 
and covered an area within a radius of 60 km from this centre. 

The bulk of Nigeria’s agricultural products come from rural 
areas, but there are now some semi-urban dwellers who engage in 

‘The study on which this chapter is based is described in 0. Adebisi: 
Transport Technology for the Rural ,4reas: Nigeria, World Employment 
Programme; (Geneva, ILO. 1982); (mimeographed World Employment 
Programme. research Working Paper; restricted). Exchange rate at the 
time of the study W 0.69 (Naira) = US$l .O. 
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farming. For the purposes of the study four types of farming 
household were defined on the basis of the size and accessibility of 
the settlements. Settlements were categorized as towns (popula- 
tion greater than 1,000). and villages (population less than 1,000). 
Accessibility was categorized as good-lying on an all-weather 
road-and poor- either linked by an unpaved road or not lying on 
an all-weather road. Settlements were selected for survey so that 
each of the four categories were approximately equally repre- 
sented. In each settlement sample households were interviewed, 
the selection being made with the assistance of field agricultural 
officers to provide a representative cross-section of socio-econ- 
omit characteristics. Two interview surveys were made, each with 
a sample size of 600, the two samples being selected indepen- 
dently. The first survey was carried out in July 1981 during the 
planting season, the second in October 1981 at the peak of harvest- 
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ing. This approach reduced the number of questions asked of each 
household and hence enhanced the prospects of co-operation. 
Secondly, because questions asked at each stage were directly rel- 
evant to the prevailing transportation problems the data derived 
are likely to be more reliable than those depending upon recall. 

Travel patterns of rural farmers 

The following five categories of trip were found to be of direct rel- 
evance to the study: 

1 trips to acquire farm inputs. including fertilizers, seedlings 
and farming implements; 

2 trips to the farm; 

Table 17. Travel Demand Characteristics of Farmers 
Resident in Villages not Lying on an 
All-weather Road 

Average number of annual person-trip.s/househoid 

Travel 
t/me 
(mins) 

Trips for Trips to Trips for Trips to Recreational 
acquiring farms domes tic markets trips 

inputs needs 

o-5 
5-10 

1015 
15-20 
20-25 
25-30 
30-60 
60-120 
120-180 
Over 180 

15 
9 
8 

10 
15 
5 
8 

- 
- 
- 

31 
418 
500 
365 
- 
608 
365 
- 
- 
- 

22 
116 
41 
13 
30 
77 
18 

- 
- 
- 

17 
41 
17 
39 
20 
28 
44 

- 

- 

1 

- 

2 
1 
3 
3 
3 
2 
5 

To tai 

Average 
travel t/me 
(mins) 

70 2,787 317 206 20 

18 18 17 21 80 
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3 trips to meet domestic needs - including those made to 
obtain firewood and construction materials; 

4 trips to market to sell crops and to purchase food items; 
5 recreational/social trips - including those made in order to 

participate in customary festivals and marriage celebrations. 

In the study area the year consists of four main seasons: 

1 the planting season (mid-June to end July); 
2 the farming season (July to October); 
3 the harvesting season (October to end of November); 
4 the dry (off) season (December to June). 

Trips to acquire farm inputs tend to be concentrated around the 
planting season. Trips to the farm are undertaken throughout the 
year but are more frequent during the farming and harvesting sea- 
sons. Domestic trips, except those to meet routine requirements. 
are concentrated during the off-season. Trips to the market to pur- 

Table 18. Travel Demand Characteristics of Farmers 
Resident in Villages Lying on an 
All-weather Road 

Average number of annual person-trips/househoid 

Travel 
time 
@-Iins) 

Trips for Trips to Trips for Trips to Recreational 
acquiring farms domestic markets trips 

inputs needs 

o-5 1 898 72 - - 
5-10 2 939 55 20 A 

I 
10-15 2 565 172 26 -- 
15-20 1 423 189 1 - 

20-25 1 - 13 2 - 

25-30 2 - 1 30 2 
30-60 5 - - 4 7 

Over60 - - - - - 

Total 

Average 
travel time 
(mins) 
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chase food items are made mostly during the farming season while 
those to sell crops are during the harvesting and off-seasons. Rec- 
reational/social trips are normally made during the off-season. 

Tables 17-20 give detailed breakdowns, for the four categories 
of farming households studied, of numbers of trips and travel 
times for different purposes. Table 21 summarizes the findings. 

The average size of the households surveyed was about eight 
people which implies an average of 1.3 trips per person per day. In 
interpreting these findings it is important to note that some trips 
are undertaken for more than one purpose, e.g. a visit to the farm 
may be used as an opportunity to collect fire:vood.’ Thus the 
breakdown of trip purposes is not precise. However, the results do 
show that, regardless of the accessibility and population of 
farmers’ settlement, by far the most frequent trips are those to the 

Table 19. Travel Demand Characteristics of Farmers 
Resident in Towns not Lying on an 
All-weather Road 

Average number of annual person-trips/household 

Tra vei Trips for Trips to Trips for Trips to Recreational 
time acquiring farms domes tic markets trips 
(mins) inputs needs 

c -5 - 365 1 19 - 

5-10 3 521 98 29 2 
10-15 1 521 28 16 1 

15-20 - 876 16 12 - 

20-25 2 1,460 52 - - 

25-30 1 657 1 24 - 

30-60 3 624 27 16 2 
60-120 2 1,095 101 10 1 

120-180 1 - 1 2 1 
Over 180 - - - - 1 

Total 13 6,119 365 128 8 

Average 
travel time 
(mins) 44 33 39 25 71 
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farm. Trips for domestic purposes and to markets come a distant 
second and third respectively. In terms of frequency, trips to 
acquire farming inputs are almost insignificant. However. the trips 
that do take place for this purpose are very important because 
these inputs constitute invaluable aids to successful farming. 

Vehide ownership patterns 

Data on vehicle ownership were obtained from the survey house- 
holds for the four types of vehicle encountered in the study area: 

1 animals - mostly donkeys; 
2 bicycles: 
3 motorcycles: 
4 motor vehicles - including passenger cars, pick-ups and mini- 

buses. 

Table 20. Travel Demand Characteristics of Farmers 
Resident in Towns Lying on an 
All-weather Road 

Average number of annual person-tripsllrousehold 

Travel Trips for Trips to Trips for Trips to Recreational 
time acquiring farms domes tic markets trips 
(mins) inputs needs 

- 

o- 5 6 - 5 39 - 
5- 10 7 49 1 78 - 

10. 15 7 I@6 104 63 24 
15- 20 - 52 78 1 - 

20- 25 - 140 - - - 

25- 30 - 165 95 - - 
30- 60 - 160 i59 - - 

60-120 - 185 146 - 2 
120-180 - 161 94 - 1 

Total 20 I!018 682 181 27 

Average 
travel time 
(mins) 8 57 39 8 25 
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Table 21. Summary of Travel Demand Characteristics 

Farmers resident In 

Villages Villages Towns Towns 
rem0 te from on remote from on 
all-weather all-weather all-weather all-weather 

road road road road 

Average annual 
number of person-tnps 
per household 3.411 3,433 6,632 1,926 

Trips for different 
purposes as % of 
total trips 

- Inputs 
- Farm 
- Domestic 
- Market 
- Recreation 

2.1 0.4 0.2 1 .l 
81.7 02.3 92.2 52.8 

9.4 14.6 5.5 35.3 
6.2 2.4 1.9 9.4 
0.6 0.3 0.1 1.4 

Data on vehicle ownership patterns are presented in Figure 4. 
There are on average: 

1 .O donkey per household 
0.9 bicycles per household 
Cl.3 motorcycles per household 
0.25 motor vehicles per household 

However: 

68.1 per cent of households have no animals 
3 1.9 per cent of households have no bicycles 
72.X per cent of households have no motorcycles 
84.5 per cent of households have no motor vehicles 

Thus, although there are slightly more donkeys than bicycles, the 
latter is the most widely accessible vehicle with nearly 70 per cent 
of households owning at least one bicycle. Although donkeys occa- 
sionally serve individual households’ needs for goods haulage they 
arc, for the most part, hired out on a commercial basis. All house- 
holds owning animals also own some other form of transport. 

A good motorcycle costs about 8 times as much as a new bicycle, 
and a car in fairly good condition about 50 times as much. The 
relationship between vehicle ownership and household income has 
to be analyzed with care since some households own more than 
one vehicle type and/or operate vehicles commercially. Examin- 
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ation of the characteristics of households owning only bicycles 
shows that ownership of this vehicle is strongly influenced by 
income level. Households owning no vehicle at all have an average 
annual income of Bd 1,335. Households owning one bicycle have an 
average annual income of Fd2.480, and those owning two bicycles 
Ba4,_550. Households owning more than two bicycles also own at 
least one other type of vehicle. Another factor which affects 
vehicle ownership, certainly at the motorized level, relates to the 
social structure of Nigerian society. The wealth of a rich person is 
enjoyed. through the extended family system, by less fortunate 
relations who may not belong to the household. Although the data 
indicate that most farming households cannot afford to own motor 
vehicles, some of those owning one motor car have relatively low 
average incomes. This would be explained by well-to-do relations 
subsidizing the purchase and maintenance of the vehicle. 

No evidence -was obtained from the interviews of farmers 
obtaining loans from the commercial banks. This is hardly surpris- 
ing since commercial banks have only recently begun to establish 
btzmches in rural areas. Furthermore the loan conditions imposed 
by these banks - good credit rating and property to serve as colla- 
tcral - are likely to constitute insurmountable obstacles to poor 
rural households. 

The main form of finance available to farming households is soft 
loans granted’through special co-operative banks cstablishcd by 
the Federal Government. These banks operate what is in essence a 
revolving loan scheme and grant loans to registered Co-operative 
Societies for distribution among their members. The amount of 
loan granted each year depends on available funds. Societies 
obtain the loan at the beginning of the planting season and are 
expected to pay back at the end of the harvesting season. Several 
Co-operative Societies arrange to sell members’ crops collectively 
and repay the loans before returning the balance from the sales to 
their members. 

The loan scheme is deficient in two ways as a means of financing 
the purchase of vehicles. The amount given to a farmer is often 
very small, and inadequate to purchase any vehicle. Second, even 
if adequate funds are available, the period of repayment is too 
short for poor farmers to contemplate borrowing an amount suf- 
ficient to buy a bicycle, which for them would be a major purchase. 

The bicycle industry in Nigeria 

Given the importance of the bicycle in rural transport in Nigeria, it 
is useful to examine the characteristics of the local manufacturing 
industry. 
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There are two bicycle mamufacturers in Nigeria with a combine d 
capacity of 500,000 units. As Table 22 shows, sales of bicycles 
declined steadily each year from 1977 to 1980, but rose substan- 
tiaily. though not to former levels. in 1981. More important, the 
sh;re of the market taken by locally manufactured bicycles 
declined throughout the period so that by 1981 the industry was 
operating at only about 40 per cent of capacity. The major reason 
for this decline was the stiff competition from Indian imports. The 
import tariff on bicycles is IO per cent of the total landed cost. At 
this rate Indian imports are cheaper than the locally manufactured 
products, though it is alleged that they have been subsidized by up 
to 50 per cent by the Indian Government. This illustrates the con- 
flict between protecting and encouraging local industry on the one 
hand and the benefit to the consumer of making bicycles available 
at the lowest price. 

The two bicycle manufacturers are located in major cities and 
employ about 1,000 people. Some rural households (estimated at 
less than 5 per cent) provide bicycle repair and maintenance ser- 
vices to supplement their income from farming. The average 
annual income from these services is Bd2SO-300. 

Transportation and agriculture 

Donkeys arc used primarily for goods haulage and. as noted 
earlier, can be hired on a commercial basis. Their speed of travel is 
slow but they are hardy, resistant animals. However, keeping an 
animal purely for transportation needs does not, at the moment, 
make much economic sense. During the dry (off) season when the 
animal is little used for transport the owners are faced with the dif- 
ficult task of fetching fodder for their animal The use of animals 

Table 22. Details on Sales and Sources of Bicycles 
Sold in Nigeria 

Year Totai 
Sales 

Local 
manu- 
facttire //xi/a 

Imports 

China Japan Others 

1977 587,000 420,127 74,122 52,335 21,988 18,378 
1978 488,000 343,188 77,621 25,697 14,000 27,494 
1979 413,000 253,381 94,619 30,000 10,000 25,000 

1980 315,000 185,000 57,000 35,000 19,000 19,000 
1981 444,000 208,000 156,000 40,000 20,000 20,000 
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would be more economically attractive if thev could also be used 
for agricultural purposes such as weeding andharvesting. 

The bicycle has certain limitations in meeting the transport 
needs of farming households. Because the rider has to balance the 
vehicle it is not suitable for use by the elderly or very young. and it 
cannot be used to carry very heavy loIds. However, the bicycle is 
relatively cheap, and hence widely available. 

For trips to acquire farm inputs, all the farmers interviewed 
except those who own a motor vehicle use some form of public 
transport. They walk from their residence to the nearest point 
where they can board a public transport vehicle. Thus such trips 
involve out-of-pocket expenses for the farmer. 

An overall assessment was made of the probable effect of trans- 
portation factors on the farmers’ productivity. The Interviewees 
were asked to rank, in order of importance, four key factors which 
had earlier been found ’ to have the most effect on farm pro- 
ductivity: 

- Ability to weed: since most farmers in the country use hoes 
and knives to remove weeds the size of a household’s total 
farm holdings is quite often based on its estimated weeding 
capabilities; 

- Trtri2sllclrtatinrl: of seed to the farm and of the harvest to 
market: 

- Availabifify CI~ sujjkient lutzd: because of the complex land 
tenure system in the country, a household’s total farm hold- 
ings may be limited by the type and size of land which is 
available to it; 

- Srrh.sisttwc*t~ fiuw~ir2,q: several households merely cultivate 
enough land to supply their food requirements. particularly 
if they have other sources of income. The farming output of 
such households would thus be based on their home con- 
sumption needs. 

By applying scores to the rankings (i.e. one when ranked first, 
two when ranked second, etc.), multiplying these by the frequency 
of ranking, and aggregating the totals. total scores for each factor 
were obtained (Table 23). 

With this method the factor with the lowest total score is the 
mo:it important. However, the difference in total scores between 
factors does not indicate the dcgrce of relative importance. 

The table shows that transportation is less of a constraint than 
ability to weed and availability of land. The transport problems 
faced by farmers vary from one season to another. During the 
planting season. the main problem faced by farmers who do not 
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Table 23. Households’ Ranking of the Production 
Factors 

45 

Factors RANK Total Rank 
7 2 3 4 score 

Ability to 
weed 

Frequency 73 82 11 7 

Aggregate 73 164 33 28 298 1 
score 

Transportation Frequency 

Aggregate 
score 

8 32 121 12 

8 64 363 48 483 3 

Availability of Frequency 84 46 30 13 
sufficient land 

Aggregate 84 92 90 52 318 2 
score 

Subsistence Frequency 6 14 12 141 
Farming 

Aggregate 6 28 36 564 634 4 
score 

-- 

own motor vehicles is the access time to, and cost of, public trans- 
port for trips to obtain inputs. During the farming and harvesting 
seasons, the trips made are primarily to and from the farm, and 
indeed these constitute the large majority of a!! movements by 
farming households. There are some indications that transport of 
farm products is not a particular problem for farmers. This appears 
to be because crops are commonly stored on the farm and trans- 
ported in smaller quantities as and when required. 

Given the view, we!! supported by interviewees, that existing 
available vehicles are not suitable to their needs, the surveyed 
farmers were asked to rank four vehicle attributes in orde; of 
importance: 

- S~~ci: explained as the ability of the vehicle to convey the 
user to the destination within a reasonable time. 
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Table 24. Farmers’ Rankings of their Preferences on 
Vehicles’ Attributes 

Fat tors RANK Total Ovcr~ll 
1 2 3 4 score Rank 

Speed Frequency 196 54 56 19 

Aggregate 196 108 168 76 548 1 
score 

- 

Load carrying Frequency 56 228 29 12 
capacity 

Aggregate 56 456 87 48 647 2 
score 

Reliability Frequency 21 8 226 70 

Aggregate 21 16 678 280 995 3 
score 

cost Frequency 51 37 13 224 

Aggregate 51 74 39 896 1,060 4 
score 

- Loud currying mpacity : explained as the capability of the 
vehicle to carry the user and a!! his loads; 

- Reliability: explained as the ready availability of the vehicle 
at whatever time required; 

- Cost: explained as the vehicle’s capability to render required 
services witlr reasonably low total (i.e. both initial and oper-, 
ating) costs. 

The results, using the rank scoring method described earlier, are 
presented in Table 24. 

It is apparent that the farmers consider a vehicle’s speed and 
ioad carrying capacity as its most useful attributes while reliability 
and cheapness are less important. This implies that the farmers 
would be willing to pay adequately for good service rather than 
owning their own vehicle. However-, it is important to note that the 
data was obtained during the first c!uestionnaire and therefore 

- 
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reflects the farmers’ perceptions of effective solutions to their 
transportation problems during the planting season. 

Sumwary 

Economic realities preclude, for the foreseeable future. both the 
linking of E;VCI~ village and town by moiora’ble road. and the ^..^__. 

widespread ownership of motor vehicles. However, there is poten- 
tial for improving transport for farming households. For example, 
a government service to deliver farm inputs to the village for sale 
to the farmers would lessen the problems faced during the planting 
season. This would be an extension of the Government’s present 
role in subsidizing fertilizers and improved seedlings. 

The main problem for rural households would appear to be a 
general lack of individuai access to the transport system. Many 
households do not own any form of transport. The bicycle. 
although it has certain limitations. is cheap, and simple to operate 
and maintain, and contributes to meeting the farmers’ transport 
requirements. The provision of loans on terms that would enable 
poorer households to purchase bicycles would increase the avail- 
ability of this form of transport. Finally, animals, particularly don- 
keys, could play a greater role in rural transport but are only likely 
to be more widely used when a greater proportion of households 
OBY~ them. This is only likely to occur if their use can be extended 
to weeding and harvesting. 



CHAPTER 4 

enyan Villages’ 

Introduction 

The Kirinyaga District of Kenya is a densely populated. highly fer- 
tile agricultural area. Over the last 10 years this District, like many 
of the other heavily populated Districts of Kenya, has benefitted 
from the Government’s attempts to provide improved access, in 
particular through the Rural Access Roads Programme. 

The study on which this chapter is based was an attempt to com- 
pare the effect of contrasting levels of access on two villages in pro- 
ximity to each other. The study focused on the level of vehicle 
ownership and on the methods and costs of moving farm produce 
to market and meeting other transport needs. It was carried out by 
Dr. Charles Kaira whilst he was at the Institute of Development 
Studies. tho University of Nairobi. 

The field work for the study was carried out in 1980. It took the 
form of a sample questionnaire and interview in the two villages. 
Certain biases were inherent in the sampling and an attempt has 
been made to take this into account in presenting the results of the 
study. The study is important in that it is one of the few that has 
attempted to identify travel demand at the local level. 

Background 

This case study is based on the findings of a household interview 
survcv carried out in 19X0 in two villages in the Mwea Division of 
Kirin$aga District in the Central Province of Kenya (Figure 5). 
Village LA has relatively good access to road transport, while the 
centrc of Village B is more than 6 km from the nearest road with a 

+The study on which this chapter is bawd is described in Charles Kuira, 
Tr(rn.syortcltion Ntwis of t/w Rwnl Population of De~dq~ir~g C’omtrics: 
Arr Approdl to Iurprol’c~tl Trclrt,sl’“rt(ltiotl Pltrtltlitrg. Institut fiir 
I~e~ional~isscns~haft dtzr Uni\vrsitiit Karlsruhc, April 19X3. Exchange 
rate at the time of study K.Sh.7.4 (Kenya shillings) = IJS$l .O. 
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dependable public transport service (Figure 6). Sixty-eight per 
cent of households in Village A. and 99 per cent in Village B are 
more than 2 km from the nearest market. However, both villages 
have relatively good access, in comparison with national planning 
targets. to dispensaries, water sources and primary schools.’ The 
30 per cent illiteracy rate in the area is similar to the national aver- 
age. while the proportion of permanent dwellings in the two -Al- 
lages is well above the national target of 30 per cent. Formal 
employment in the area is negligible, and the large majority of 
households are engaged in smallholder agriculture, 
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In Village A. which is densely populated, survey interviews 
were carried out in every eighth household. In Village B. inter- 
views were conducted with every fourth household. However 
when, among a set of four sample households, none owned a bicy- 
cle or donkey/ox cart. then one household amongst the sixteen 
which owned such a transport mode was interviewed. This intro- 
duces a bias into the sampling procedure but was necessary in 
order to collect sufficient data about these modes of transport. For 
similar reasons all households owning motor vehicles were inter- 
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Table 25. Vehicle Ownership in Sample Households 

Lorfy Car hck Motor Donkey cx &cycle Wreel Tot3l Number of 
UP cycle cart cart ba, row vehrcles households 

sampled 

Wage A 3 14 12 6 25 19 61 21 161 170 

Wage B 2 5 9 7 46 18 93 25 205 175 

viewed. A total of 174 households in Village A and 176 in Village 
B were interviewed. There were, on average, 8.6 people per 
household. 

Vehicle ownership 

Table 25 details the numbers of vehicles owned by the sample 
households in the two villages. 

These figures have to be interpreted with some caution. Because 
of the biases in the original s; VI: ?le they overestimate the propor- 
tion of animal carts and bicycles in Village B. They overestimate, 
to a greater extent, the proportion of motor vehicles in the two vil- 
lages since all households owning these mQdes were interviewed. 
However, it can be concluded that the proportion of households 
owning motor vehicles is small, and that the most commonly 
owned vehicles are bicycles and animal carts. However, the sam- 
ple biases prevent any conclusions being drawn on the relationship 
between vehicle ownership and access to the road network. Simi- 
larly, analysis of the relationship between household income and 
vehicle ownership is not possible because the study only generated 
data on income from sale of farm products. It is known that earn- 
ings from formal employment, and money repatriated by relatives 
\v&-king in towns, are significant contributions to total household 
income. 

Of the bicycles owned by the sample households, about 35 per 
cent were purchased new. and 65 per cent second-hand. Over 96 
per cent were bought for cash. In contrast, 97.5 per cent of the ani- 
mal carts were purchased new, X7.5 per cent were bought for cash, 
but about 9.5 per cent were purchased on instalment terms. Table 
26 details the cost of new bicycles and animal carts for the period 
1976-79. Prices of second-hand bicycles are not available but 
would be cheaper than new ones and dependent on condition. 

Bicycles ale purchased new from traders in towns and second- 
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Table 26. Acquisition Costs for New Bicycles and 
Animal Carts in K.Sh. 

Vehicle ca tegoty 

1976 

Years 

1977 1978 1979 

Bicycle 650- 650- 850- 1 ,ooo- 

850 850 1,200 1,300 

Animal cart’ 600- 640- 800- 1,200- 
1,800 1,600 1,900 2,000 

’ Animal cart prices have a wide range because the price depends on the 
quallty of the material (metal or wood) and workmanship. 

hand from individuals, while animal carts are made to order by 
local craftsmen. The dominance of cash purchases reflects the fact 
that farmers do not normally have access to hire purchase facili- 
ties. Even if such facilities are available, farmers do not have the 
securities required. Analysis of responses to questioning on why 
households purchased their bicycles or animal carts at a particular 
time show that availability of cash was the major consideration: 

- 80 per cent of the respondents answered ‘That is when the 
household obtained enough money to pay for the vehicle’; 

- 10.S per cent answered ‘That is when the household realized 
the value of the vehicle as a general transporter in the house- 
hold’: 

- 6 per cent answered ‘The household needed another vehicle 
to replace the old one or to help the existing one’; 

- 3.5 per cent answered ‘The vehicle was needed for business/ 
fieldwork transport’. 

Since long life span and maximum utilization of a vehicle 
depend on its maintenance, the costs of maintaining a bicycle and 
an animal cart in rural conditions wei’e investigated. In most cases 
it is the ability to pay which determines whether the vehicle is well 
maintained during its life span. The average annual cost of main- 
taining a bicycle in the study area is about K.Sh.220. No statistical 
difference in rhe cost of maintenance of bicycles of different ages 
was found. This analysis is complicated by the fact that it was difti- 
cult to determine the age of bicycles purchased second-hand. 
However. the data shows that. on average, replacement of tyres 
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Table 27. Cost of Maintaining Animal Carts 

Age of cart rn years Average annual maintenance cost In K. Sh. 

o- 5 
6-10 

Over 10 

190 
280 
365 

and inner tubes accounts for about 50 per cent of total mainten- 
ance costs. The design of animal carts is essentially the same 
whether they are drawn by oxen or donkeys, consisting of a body 
mounted on the discarded rear axle of a motor car. However the 
harness design depends on the type of draught animal. The aver- 
age annual cost of maintaining an animal cart (excluding costs 
associated with the animal) is about K.Sh.280. There is some evi- 
dence that cost increases with the age of the cart, as Table 27 
shows. 

The major maintenance cost items are replacement or repair of 
tyrcs and wooden bodies. This is not surprising as in almost 100 
per cent of the cases worn out or retreaded car tyres are used on 
the animal cart and untreated wood is used for building the body 
of the cart. 

Transport of farm products to market 

In the context of subsistence farming. four categories of farm pro- 
ducts have been identified: 

1 livestock and poultry. 
2 dairy products. 
3 foodcrops. and 
4 perishable products (e.g. fruit and vegetables). 

In the survey area. cattle, goats and sheep invariably move to 
the market under the guidance of an escort walking on foot. Pigs 
and rabbits are moved by animal cart. Milk, which is the only) dairy 
product in the area, is transported on foot and by bicycle in 70 and 
30 per cent of cases respectively. The quantities sold are usually 
very small (0.S to 5 litres) and the distances travelled are normally 
less than -3 km though they may be up to 8 km. Since the sale of 
milk is a dai:y task. it is usually the child going to school or a 
hrjusehold member going to work who carries the milk. Thus the 
trip is essentially dual purpose. 

The three major cash crops grown in the main season are maize. 
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beans and cotton, while the most important perishable crop is 
tomatoes. 

Table 28 shows the distribution of sample households by weight 
of crops sold. As can be seen from the table, X8 and 83 per cent of 
the households respectively in Village A and Village B sold less 
than 500 kg of a single cash crop. 

Table 29 details the charges for the two main means of hire 
transport available in the study area, animal carts and matutu. (A 
rnatatu is a share taxi, usually a station wagon or pick-up, with the 
rear body adapted to carry passengers and goods.) 

As far as maize and beans are concerned, the animal cart 
charges in Village A are generally lower than those of the mututus 
while in Village B the charges for the two modes are similar. The 
possible explanation is that in Village B mututus operate only on 
market days for the purpose of transporting farmers and their farm 

Table 28. Distribution of Households According to 
Sales by Weight of Cash Crops Grown in 
the Main Season 

Quantity sold in kilograms Number 
Type of crop of 

7 - 100 101-200 201-500 Over 500 h”“seho’ds 

Village A 

Maize 6 9 9 8 32 
Beans 17 8 3 1 29 
Cotton 32 10 9 1 52 
Tomato 2 1 - 3 6 

Total 57 28 21 13 119 

Village B 

Maize 19 9 17 15 60 
Beans 22 5 4 7 38 
Cotton 22 18 24 3 67 
Tomato 4 3 3 4 14 

Total 67 35 48 29 179 
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Table 29. Transport Charges in the Study Area (K.Sh.) 

Animal cart Matatu 

Maize:’ 
Beans 

Cotton Maize, 
Beans 

Cotton 

Village A 

Village B 

13’ 26 - 
(9- 17)’ ,,?5*, (20-35) 

45 16 
(31 -60) (91 Y5, (11-21) 

’ Average 
L Range 

products. However, in Village A rnamtu operation is mainly for 
passenger transport and operators try to keep away farmers tra- 
vclling with farm products by imposing a high surcharge on the 
accompanied goods. 

The table shows that the charges for cotton are much higher 
than for other crops. Cotton is a light but bulky product and therc- 
fore the transport cost, expressed in tonne/kilometres. is high com- 
pared with maize and beans which are dense. 

The transport methods used for the three cash crops are very 
similar for the two villages. Over 70 per cent of the crops are 
moved by animal carts. which have low charges and are fairly 
widely owned in the vlllagcs, 17-10 per cent by rnntatrl and the 
rcmainder.by walking. These crops do not spoil easily and are nor- 
mally sold either to co-operative stores, produce boards or private 
agencies <where timeliness of delivery is not a factor. 

In Village B. tomatoes are transported exclusively by tnututz~. In 
this village. matutrr charges are comparable to those of the animal 
cart. 

Furthermore, as tomatoes are sold only in the market, time is an 
important factor. However, in Village A which is nearer the mar- 
kets and where the mututu charges are higher than those of the ani- 
mal cart, only 20 per cent of the tomato crop is transported by 
rllututll. 

It is noteworthy that. except for milk delivery, crops are not 
transported to market by bicycle. This highlights the different 
rvies of bicycles and animal carts, which are the most commonly 
owned vehicles and are of comparable cost. The bicycle is used for 
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Table 30. The Share by Weight in Kilograms of 
Transport of Farm Products to Market by 
Warious Transport Modes 

Transport Modes 
Type of crop -- 

Walking Animal cart Matatu Total 

Village A 

Maize 630 8,820 2,100 11,550 

Beans 425 2,190 1,045 3,660 

Cotton 1,404 5,084 1,190 7,678 

Total 2,459 16,094 4,335 22,888 

Percentage 10.74 70.31 18.94 '100.0 

Tomatoes - 4,080 1,080 5,160 
. 

Village R 

Maize 1,735 13,140 4,050 18,925 

Beans 205 1,830 1,320 3,355 

Cotton 1,502 9,835 400 11,737 

Total 3,442 24,805 5,770 34,017 

Percentage 10.11 72.91 16.96 100.0 

Tomatoes - 60 8,970 9,030 

personal purposes such as travelling to and from work. visiting and 
shopping, while the animal cart is used as a load carrier. 

Trip making by household members 

The study included an analysis of the trip making characteristics of 
the sample house holds. Five categories of trip purpose were 
defined: 

- work trips related to paid employment; 
- shopping/markets; 
- leisure activity - visiting, recreation, trips to hospital and 

church: 
- farm activity - going to cultivate. grazing animals and trans- 

porting inputs/produce around the farm; 
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- household activities - washing clothes and bathing at the 
river bank, water and firewood collection. 

Four categories of household members were defined and inter- 
viewed - father, mother, son and daughter. 

Table 31 details the trips made per person per day. The data 
have to be interpreted with some caution since they are based on 
trips made by respondents on the day prior IO being interviewed. 
They therefore do not reflect seasonal variatir>ns and in particular: 

-- exclude school trips as schools were closed at the time of the 
study; 

Table 31. Trips per Person per Day According to Family 
Status and Trip Purpose 

Family status 

Trip purpose Father Mother Son Daughter All 

Village A 
Sample size 95 127 74 64 360 

Work 0.24 0.02 0.07 0.02 0.09 
Shopping/marketing 0.62 0.23 0.31 0.27 0.36 

Leisure activity 0.51 0.36 0.49 0.28 0.41 
Farm activity 0.27 0.49 0.57 0.58 0.46 
Household activity 0.27 0.29 0.27 0.31 0.29 

Total 1.91 1.39 1.71 1.46 1.61 

Village B 
Sample size 132 147 89 83 451 

Work 0.13 0.03 0.12 0.04 0.08 

Shopping/marketing 0.59 0.44 0.28 0.23 0.41 
Leisure activity 0.59 0.35 0.53 0.47 0.49 
Farm activity 0.59 0.59 0.71 0.35 0.57 
Household activity 0.08 0.63 0.21 0.49 0.36 

Total 1.98 2.04 1.85 1.58 I .91 
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- marketing trips are much fewer than would bc expected at 
harvest time; 

- interviews in Village A were conducted during the rainy sea- 
son when the number of trips to collect water decreases. 

However the data do illustrate the range of trip purposes and 
the roles of different members of the household. The survey 
showed marked variation in the use of transport modes by differ- 
ent members of the household. Mothers or daughters rarely use 
bicycles, probably on the grounds of custom or life-style. Fathers, 
who usua!ly control the household cash, make more trips by public 
transport than other members. 

Table 33 shows the modal distributions of all trips in the two vil- 
lages. What is of significance is the predominance of walking as a 
means of transport. For shopping and leisure trips, for instance, 
walking is the most common mode, accounting for 60-80 per cent 
of trips, the remainder being by bicycle or ~natntu. Over 80 per 
cent of trips for these purposes arc less than 7 km, suggesting that 
they are usually within the village neighbourhood. The different 
levels of access to road transport in the two villages have no signifi- 
cant effect on this. 

Table 33 shows the distribution of walking trips in relation to 
farm and household trips. Of particular interest here is the fact 
that loaded walking trips (head or backloading) account for one in 
three of all trips and that 95 per cent of those loaded trips are car- 
ried out by women and children. About 711 per cent of trips involv- 
ing carrying ;I load are for water collection. The usual loads are 
aboLlt 3 kg and the distances range from 0 to 8 km. Both water 
and firewood collection are female activities. It is apparent that. 
apart from transport of farm products during harvest, water collec- 
tion poses the ma.jor daily transport problem to the subsistence 
farmer. 

Table 32. Percentage Distribution of Trips by Mode 

Walking Animal Bicycle Ptiblic Other Total 
cart transport 

-- 

Village A 72.0 1.5 7.5 7.5 11.5 100.0 
Village B 71.0 6.0 10.5 7.5 5.0 100.0 

Average 71.5 4.5 9.0 7.5 7.5 100.0 
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Table 33. A Breakdown of Farm and Household 
Walking Trips According to Family Status 

Family status 

Father Mother 

360 8 

Graze animals 5 I 12 2 20 8 
Cultivate I8 58 28 33 I37 55 
Farm transport’ I 3 2 3 9 4 

Sub-total 24 62 42 38 166 67 

HOUSEHOLD: 
Wash clothes - - - 2 2 I 

26 10 
43 I7 

Coliect firewood’ - 7 - 4 II 4 

Sub-total 8 36 18 20 82 32 

248 99 

Trips per day 0.34 0.77 0.81 0.91 0.69 

Graze anrmals 22 15 21 5 63 I5 
Cukvate 42 57 40 18 157 38 
Farm transport’ 9 14 2 6 31 8 

Sub-total 73 86 63 29 251 61 

HOUSEHOLD: 
Wash clothes 1 4 I 2 8 2 

7 - I4 4 25 6 
Collect water’ - 72 3 28 103 25 
Collect firewood’ - 15 - 7 22 5 

Sub-total 8 91 I8 41 158 38 

409 99 
- 

Trips per day 0.61 I .20 0.91 0.84 0.91 

’ Trips that Involve carrying loads. 



The study was intended to show the differences in transport 
demand related to two levels of access. This it did only to a limited 
extent. Vehicle ownership was similar as was the amount of cash 
crops sold. Transport costs did vary although the variation was dif- 
ficult to ascribe merely to the level of access. On the other hand, 
the study does say a great deal about the actual demand for travel 
in the villages in general. Transport for agricultural activity is not 
dominant, trips for leisure and household activities are equally 
important. The majority of transport takes place on foot. Trip 
lengths are short and loads are light and predominantly carried on 
the back. Each member of the household makes one and a half to 
two trips per day. The trips for marketing or shopping represent 
only 20-25 per cent of the total but will genera!ly not be on foot. 
They take place on animal carts, bicycles or public transport. 

TRANSPORT PATTERNS 



PART II - TRANSPORT MEANS 

CHAPTER 5 

ransport in estern Samoa-’ 

Introduction 

Western Samoa suffers from many of the typical problems of Paci- 
fic developing countries. A combination of topography. scattered 
territory, an inability to exploit economies of scale in manufactur- 
ing and a relatively poor industrial base restrict the choice of 
means whereby goods can be moved without relying on imported 
technologies. 

The study upon which this chapter is based was commissioned 
by the Government with the objective of investigating the most 
appropriate rural transport technology to meet village agricultural 
needs in Western Samoa. It was carried out by Ian Barwell in 1980 
by means of a detailed survey supported by secondary data. 

Background 

The country consists of two major islands, Upolu and Savai’i, and 
five smaller islands, only two of which are inhabited. The capitai, 
and only urban centre in the country, is Apia on Upolu Island. The 
total population is 160,000, of which 25 per cent live in or around 
Apia, 50 per cent in other parts of Upolu, and 25 per cent in 
Savai’i. Thus about 75 per cent of the population of Samoa lives in 
rural areas. There are about 360 villages on the two major islands 
with typical populations of 200-500. Most of the villages are situ- 
ated around the coasts with the cultivated plantations located 
inland. 

The rural economy is predominantly agricultural, crops being 

*This chapter is based on work for the Government of Western Samoa by 
Ian Rarwell. At the time of the study l$ (Samoan Tala) = US$l. 14. 
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produced to meet family requirements with the surplus sold for 
consumption within Samoa or for export. The Government’s 
development policy recognizes that Samoa will remain a largely 
rural village-based society and therefore a major objective is to 
increase production in village agriculture. The major crops grown 
at present are copra, taro, cocoa and bananas, while fishing is also 
an important source of food for family consumption and for sale. 

The economic situation in Samoa restricts expansion in the use 
of motor vehicles, and has therefore increased the need to give 
attention to technologies utilizing local resources. The country has 
a substantial balance of payments dehcit, and foreign exchange 
controls imposed as a result of this have severely restricted the 
availability of imported motor vehicles. Petroleum products 
account for about 8 per cent of the total value of imports, and the 
operating costs of motor vehicles have risen substantially because 
of increases in the retail prices of petrol and diesel fuel. 

The experience gained since the inception of the Rural Develop- 
ment Programme in 1977 suggested that the horses found in most 
village communities in the country might be utilized more effi- 
ciently to reduce the time and effort devoted to meeting the trans- 
portation requirements of village agriculture. In particular, it was 
considered that the introduction of more efficient means of trans- 
port between village and plantation would contribute to increasing 
productivity. 

Transport in Western Samoa 

The nature and problem of rural transport in Samoa are con- 
ditioned by certain specific characteristics of the country. These 
include its small size. the nature of the road system, the location of 
the villages close to the major road network but separate from the 
cultivated plantations, and the lack of a significant regional mar- 
keting structure. 

Western Samoa has a fairly good major rural road system. 
Upolu has sealed roads running along most of the north and south 
coast, and three cross-island roads of which two are sealed. Savai’i 
has a coast road running right around the island which is sealed 
where it passes through villages. Minor ‘radial’ roads or tracks pro- 
vide access to those villages not situated adjacent to the major 
roads and. more importantly, link villages to their cu!tivatcd plan- 
tations. The current Access Roads Programme is aimed at improv- 
ing access to inland areas aid some 1,300 km have already been 
constructed or upgraded under the scheme. 
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It is possible to define two distinct elements of rural transport: 

- village-market 
- village-plantation 

Viii~~~c-r?zcrr-lic?t tramport 
‘Village-market’ transport includes all those journeys which 
involve travel outside the village and plantation area, for example 
to sell cash crops, to purchase agricultural inputs and household 
articles. and for social and educational purposes. Such journeys 
arc carried out predominantly using motorized transport. 

There are 4,070 motor vehicles licensed for road use in Western 
Samoa. 3570 on Upolu and 500 on Savai’i. Thus the average 
motor vehicle density is about 25 motor vehicles,/1 ,O!)O population, 
though in Savai’i the figure is much lower at 12.,5/l ,000. 

There is no publicly-owned passenger transport system, all bus 
scrviccs being provided by private operators. Many of the 150 
Busch currently licensed are operated by village-based individuals 
or groups and provide a service to and from the home village. Sbb- 
stantial quantities of accompanied goods are carried by passengers 
oil buses. the average load brought into Apia market being about 
SO kg. 

The light pick-up ot about 1 tonne nominal payload capacity is 
the most common motor vehicle in the country. There is at least 
one pick-up owned in most of the villages and it serves as a general 
purpose carrier of people and cargo. Motor cars ar:d trucks arc less 
commonly owned in villages than pick-ups. and there is only a very 
lirnitcd commercial trucking set-vice available. 

While there is a limited amount of inter-village trading, cash 
crops for domestic consumption arc marketed predominantly in 
Apia, and. to a Icsscr extent at Salaclologu on Savai’i. The major 
means of transport for the marketing of cash crops for domestic 
consumption art the pick-up and bus. A 1976 survey of Apia mar- 
ket’ showed that 49 per cent of product was brought to market by 
pick-up. 33 per cent by bu s and the remainder by car. The same 
encodes are used for personal transport to purchase goods, or for 
social purposes. Export crops are normally sold by the producer at 
the vill;lge to a local trader, who is then responsible for the trans- 
port and re-sale of the produce in Apia. The major modes of trans- 
port arc the pick-up and truck. 

Because of the nature of crop marketing. the emphasis of vil- 
lage-market transport is on travel to and from Apia and Salaelo- 
loga, often over a considerable distance. This limits the potential 
application of low-cost forms of transport for village-market jour- 
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neys.’ If and when a regional marketing structure develops. the 
consequent reduction in typical travel distances would increase the 
potential for these forms of transport. 

Village-plan tution transport 
Village-plantation transport includes all those journeys which 
involve travel around the area of the village and plantations. and 

in particular: 

- movement of labour, materials (e.g. planting materials, fer- 
tiiizer) and implements (e.g. digging sticks, knapsack 
sprayers), from the village to the plantation; 

- movement of harvested crops, labour and implements from 
the plantation to the village; and 

- collection of materials for household and social purposes 
(e.g. firewood. building materials). 

The two traditional, and still the most common. methods of 
transport are walking and the pack--horse. The traditional means 
of carrying loads when walking is with a shoulder pole. which has 
the load attached at one or both ends, one person being able to 
carry up to 2.5-35 kg. 

The most recent.survey of the horse population, carried out in 
1963, indicated 2,140 village-owned horses distributed equally 
between Upolu and Savai’i. Discussions suggest that there has not 
been any substantial change since 1963. While there are several 
horses owned in most of the villages on the two islands, they are 
banned by a few communities for social reasons. The horses are 
used to carry cargo loads, including crops and tirewood, and 
people. Loads ot up to a maximum of 135 kg are carried. The har- 
ness arrangement consists simply of a rope tied around the horse’s 
neck and mouth. Cargo is carried in low slung burlap panniers, 
while the rider sits on a burlap cloth sometimes padded with grass. 
Village horses are small (most are in fact ponies) and are locally 
bred. While there is considerable variation in the condition of the 
horses. generally they are not particularly well fed. 

People with access to pick-ups use them for village-plar:tation 
transport where there are suitable roads. The Government has 
recently introduced a tractor-trailer hire service. Eighteen tractor- 
trailer units, with nominal payload capacity of 2 tonnes, are distri- 
buted through the two major islands and are available for hire, 
with operator, at a subsidized rate of $3.21) per hour ($25.611 per 
day). No detailed analysis of the utilization of these units inas yet 
been carried out, but estimates indicate that they are in use for 
about two full days per week. 
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The type of agriculture practised in Samoa, and particularly Fhc 
emphasis on crops such as copra which yield a substantial wright of 
produce, results in significant village-plantation transport require- 
ments. Furthermore, the transportation effort involved in clear- 
ing, cultivating and harvesting a piantation is increasing as land 
more distant from the village is brought into production. This has 
proved necessary because of the declining fertility of land close to 
the village and in order to increase crop production for domestic 
consumption by a growing population and for export. 

An indication of the transport requirements of village agricul- 
ture can be obtained from analysis of the results of a survey of a 
‘typical copra and cocoa selling farm family’ carried out by the 
Department of Agriculture in 1977. 

The family surveyed worked six separate plots of land: 

- two old coconut plantations totalling 4.5 ha, intercropped 
with two acres of cocoa, located close to the village; 

- two young coconut plantations, totalling 3.2 ha, 1.6 km dis- 
tant from the village; 

- 0.2 ha tar-o and taamu plantation, 2.4 km from the village; 
- I). 1 ha taro plantation, 4.8 km from the village. 

Based on the data given in the survey, the estimated transport 
requirements for movement of crops back to the village were as 
given below in Table 34. 

Table 34. Transport Requirements of Village 
Agriculture 

Weight of 
harvested crop 
(tonne/annum) 

Transport requirement 
for movement of 

crop to village 
(tonne-km/wnum) 

Case 1 : existing 
conditions 

Case 2: aii :oconuts 
harvested and 
moved to village 
prior to de-husking 

Case 3: increased 
output of coconuts 

46 36 

65 50 

94 96 
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The three cases require some explanation. Case 1 represents the 
existing volume of transport involved in moving the produce of a 
typical family farm back to the village. Case 2 is modified by two 
assumptions: 

-_---.-A that all cUC~JllUls are collected from ihe plantation. At pres- 
ent this is not usually done, a major reas.m being the effort 
involved; 
that all husks are brought bsck to the village. At present a 
substantial proportion of coconuts are de-husked in the plan- 
tation to reduce the weight to be transported. .However. the 
Government is encouraging the export of coir fibre which 
will give the husk a commercial value. 

Case 3 also allows for the increase in crop harvest which will 
occur when the young plantations on the farm reach maturity. 
Thus Case 3 represents the volume of crop transport involved if a 
typical family is to maximize it!: harvest. 

This analysis demons;r&es c!t;i: ly the substantial transportation 
clement involved in moving harvested produce from a typical 
family farm back to the village. It also demonstrates the additional 
transport requirement that results from efforts to increase agricul- 
tural production through more intensive cultivation of plantations 
and the use of land more distant from the village. The analysis 
covers only the movement of harvested produce to the village. 
This is the major transport requirement in terms of weight of cargo 
to be moved. However. to this must be added the considerable 
time and effort involved in travclling to the plantation to clear. cul- 
tivate and harvest the land, and the on-plantation transport 
involved in collecting coconuts. 

The modes currently used tc; meet these transport needs lie at 
two extremes of the range of possible options. The two traditional 
modes, walking and pack-horse, are slow and have limited pay- 
loads, so that Iabour productivity is iow. thOugh the modes are 
widely available since the monetary costs involved are also low. 
Pick-ups and tractor-trailers have much higher payloads and can 
travel at higher speeds, so that labour productivity is higher. How- 
ever, pick-ups are very expensive to purchase, and increasingly 
cos:ly to operate because of rising fuel costs. Consequently they 
are beyond the means of most rural farming families (availability 
of pick-Lips in rural areas is of the order of 1 vehicle&M-150 
people). ‘The hire scheme for tractor-trailers removes the barrier 
of high investment cost from the farmer but, even at a subsidized 
rate of $3.20’hr, the cost of using this mode is high. Thds it is logi- 
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cal to examine the potential for intermediate modes of transport, 
more productive than the traditional methods, but less costly and 
therefore more accessible to village families, than motorized 
vehicles. 

Poim#ial for harsc-draw curis 
There is considerable potential for animal-powered means of 
transport. Horses are already widely available, and produce about 
ten times the power output of human beings. Further, the use of 
horses as the source of power for transport reduces the human 
physical effort involved in this activity. The way in which horses 
are used at present to carry loads on their backs is simpie, and 
requires minimal monetary investment. Village horses change 
hands for $10-50 though often they are traded for goods or live- 
stock rather than cash. The equipment required for a pack-horse 
(rope harness, panniers etc.) can be obtained very cheaply. How- 
ever, except on very steep terrain the power output of a horse is 
more efficientlv utilized by transferring the cargo load from its 
back to a wheeled cart. Horse-drawn carts can be expected to 
operate, with a reasonable load, on rising gradients of up to 10 per 
cent, but not on long continuous climbs. The terrain in most parts 
of Western Samoa is suitable for horse-drawn carts, particularly 
since in practice the heaviest loads, harvested crops, will be moved 
downhill from the plantation to the village rather than uphill. 
Moreover, the plantation roads being constructed under the 
Access Roads Programme are generally suitable for use by horse- 
drawn carts. The areas of the country where the terrain is likely to 
prove too steep for horse-drawn carts are parts of eastern Upolu 
and north-west Savai’i. 

As noted earlier the vi!!age horses are small and are generally 
‘.lot particularly well fed, though they are hardy and disease resist- 
ant. The introduction of carts would, initially at least, be aimed at 
using the horses’ energy more efficiently, rather than at substan- 
tially increasing the work load demanded of them. In the longer 
term, efforts to improve the quality of the animals, by the intro- 
duction of new breeding stock and better feeding methods, would 
increase the workload of which they were capable. Under present 
conditions horse-drawn carts can be expected to carry loads of up 
to a maximuin of a’bout NK) kg plus driver. 

Table 35 compares the characteristics of the horse-drawn cart 
with the traditional modes of walking and pack-saddle horses, light 
pick-ups and tractor-trailers. It is based on the following assump- 
tions: 
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- walking - load 32 kg, average speed 4.8 km/h 
- horse carrying rider and cargo load - load 57 kg, average 

speed 4.4 km/h 
- horse carrying cargo load with handler walking alongside - 

load 125 kg, average speed 6.4 km/h 
- horse-drawn cart carrying driver - load 400 kg, average 

speed 4 km/h 
- light pick-up - load 1 tonne, average speed on access road 

24 km/h 
- tractor-trailer - load 2 tonnes, average speed on access road 

11 km/h 

The cost of acquiring a cart, which gives an indication of its 
availability to rural families, is much lower than that of a pick-up. 
It is expected that the purchase of carts would be funded through 
the Rural Development Programme which would reduce the cost 
by 50 per cent to about $250. The introduction of the tractor- 
trailers hire scheme means that there is no ‘investment’ cost associ- 
ated with this mode of transport. However the hire charge, at 
$25.60 per day, is high. The annual cost of owning a cart, allowing 
for depreciation, interest charges and maintenance, is estimated at 
about $65, equivalent to two and a half days hire of a tractor- 
trailer. 

Horse-drawn carts offer a substantial increase in transport 
capacity and reduction in physical effort involved compared with 
the traditional modes. The saving in effort is important since the 

Table 35. Characteristics of Village-plantation 
Transport Modes 

Mode 
Investment 

cost 
$ 

Cargo carrying 
capacity 

tonne km/hour 

Walking 
Horse (cargo and rider) 
Horse (cargo only) 
Horse-drawn cart 
Light pick-up 
Tractor-trailer 

0 0.15 
IO-50 0.36 
IO-50 0.80 

420-570’ 2.56 
8-9,0002 24.00 

0 22.00 

’ Cost of cart, harness and horse. 
2 New vehicle. 
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effort involved in crop collection and lransport is one of the factors 
that limits harvested output. Based on Case 3 described earlier, it 
would take 19 man-days to bring the crop to the village by horse- 
drawn cart, compared with 320 by walking and 102 by pack-horse 
(the last figure assumes the farmer rides his horse for 50 per cent of 
the time). Thus compared with the pack-horse there is a time sav- 
ing of over 80 man-days per annum from the use of a horse-drawn 
cart for a cost of about $65. The benefit to the farmer depends on 
how the time is used. As one example, it is estimated that on a 
typical family farm lo-20 per cent of the coconut crop, with a value 
of $75150, is left in the plantation and not harvested. 

In addition to carrying crops back to the village, horse-drawn 
carts would be suitable for the transport of labour, equipment and 
materials to and from the plantation and for the collection of fire- 
wood and building materials. They could also be used for short 
journeys outside the village on major roads. However in most cir- 
cumstances they would not be suitable for movement around 
copra plantations because of the placing of the trees and ground 
cop,&tio~,S . An alternative horse-drawn method of transport is the 
sledge, which could be hauled around a plantation more easily 
than a cart, and would be very cheap to manufacture. However on 
the surfaces typically found on access roads it is unlikely that a 
horse could move a significantly larger load on a sledge than on its 
back. 

At present, circumstances in Samoa are very favourable for the 
introduction of horse-drawn carts. A number of organizations 
have expressed interest in and support for the concept including 
the Ministry of Transport and the Department of Agriculture. 
Several of the large commercial estates have also shown interest in 
using horse-drawn carts. At present tractor-trailers are used to 
move produce from the estates, but the operating costs are becom- 
ing prohibitive as fuel prices rise. The commercial estates already 
make considerable use of horses in their operations and have 
imported breeding stock to improve the quality of their animals 
which are larger, stronger and better cared for than the village 
horses. 

Summary 

The study indicated the potential for the use of an intermediate 
technology which would both contribute to removing transport 
constraints and to reducmg the need to import the alternative - 
tractors and trailers. While the investigation indicated that there 
was considerable interest in their use, the acceptability and 
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demand for horse-drawn carts among rural families can only be 
proven by a programme to introduce this form of transport. Thus 
the study does not prove that horse carts are the most appropriate 
choice, but it does demonstrate that there is a choice available for 
exploration. 



CHAPTER 6 

mproving Traditional ems of Transport in 
the 

Introduction 

The Republic of Korea is not generally considered as a low-income 
developing country - it has a GNP per capita similar to hlalaysia 
for instance. Nevertheless, the rural area still provides the liveli- 
hood of a large proportion of its population. Given the difficulty of 
the terrain and the fact that only 20 per cent of the Republic’s land 
is cultivable, the transport system has some unique features. Pre- 
dominant among these, in the rural areas, is the crier-geh. a tra- 
ditional load carrying frame. 

This chapter describes work carried out at Soong Jun University 
to improve the efficiency of the c’tzt7c-ge’lz. Not only was this of 
interest in that little work of this nanu-c has hccn done elsewhere 
but also because of the methodology adopted. A group comprising 
academics. artisans and farmers followed the study from concep- 
tual design to the development of a commercially feasible product. 

The work was carried out in collaboration with the Georgia 
Institute of Technology under the overall direction of Dr. Seyeul 
Kim with a grant from USAID. 

Background 

The thee-ge/l is a traditional load-carrying frame which is worn on 
the back and is unique to the Republic of Korea.’ In spite of the 
fact that China and Japan have similar terrain and agricultural 

/ 
methods, nothing resembling the thee-gel? has emerged there. 

tThc study on which this chapter is based is described in Seveul Kim: A 
CIISP Stud-; on the Possibility of /q~roving the Simple Tradi;ional Fur-m 
Eqllipment in Korea with Special &ference to the Chee-geh. (Tdejon, 
Republic of Korea, Regional Deveiopment Institute, Soong .Iun 
University, February 1977.) Exchange rate at the time of the study GJOW 
(Won) = US$l.O. 



The evolution of the thee-geh in the Republic of Korea is 
believed to be related to that country’s harsh *winter climate, pre- 
dominantly mountainous terrain, fragmented farming land. and 
narrow and undulating movement routes, all of which favour its 
use. For many years the people have burned firewood in their ‘on- 
dol’ (flues that carry the hot gases of a fire - usually the kitchen 
fire - under the floor of the main rooms) heating systems. There- 
fore they frequently needed to haul wood to their villages from the 
mountains, often for long distances. Since X0 per cent of the land is 
unfarmable mountain terrain, the remaining arable portion is 
small and comprises numerous irregular pieces of land. There are 
also many small and la.rge streams. The combination of these fac- 
tors means that most of the roads and paths between village and 
field are narrow and winding. There is often little choice but 
human load carriage on the head or back. 

Structure of the thee-geh 

The traditional thee-geh is made mostly of wood, which is readily 
available from the pine trees growing in rural areas. Because the 
natural crotches of the trees are used for making the thee-geh, its 
construction is relatively simple (see Plate 5). 

Every part of the c/zee-9412 looks simple, but it can only carry 
heavy loads efficiently when it is well-balanced. The basic attach- 
ments are a basket and staff. The basket is used to carry loads 
made up of small pieces (such as fruit and vegetables). For very 
finely divided loads such as ashes or manure, a piece of matting is 
used to line the basket and prevent leakage. The staff is used to 
prop the thee-geh when it is standing alone.’ 

The traditional thee-geh takes somewhat different forms in dif- 
ferent parts of the country, there being variations in the number of 
crossbars. attachment of the backpad, relative lengths above am! 
below the fork, overall length and curvature of the frame, width of 
rear extensions and legs, and position of the shoulder strap. These 
differences between areas are probably due largely to variations in 
the type of terrain. Where the land is flat it is possible to carry a 
bulkier load so the upper part of the frame is longer than the lower 
part. On steep mountain trails loads must be less bulky so farmers 
prefer a generally smaller version. Frames in use on the plains 
have long legs to make it easier for the carrier to get it up on to his 
back when there is no slope in the ground to assist him. In some 
hilly areas the thee-geh is adapted for geater mobility: the lower 
end of the shoulder strap is attached high up, just below the back- 
pad, and the upper end is attached just above the backpad. 
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Table 36. Average Yearly Income 

Income (1,OOOW) Number of people % 

Below 240 
240-360 
360-480 
480 - 600 
600-720 
Above 720 
No answer 

8 6.6 
25 20.7 
22 18.2 
21 17.3 
29 24.0 
15 12.4 
1 0.8 

Thus. although the thee-geh seems simple, it has been very care- 
fully modified to suit the physical character of the land and the 
body structure of the user so that it will be of maximum utility. 

Traditional thee-geh use 

Interviews were carried out with 121 typical farm homes distri- 
buted among plains, intermediate and mountainous areas. Analy- 
sis showed there to be no significant differences in the responses 
from the three areas so their results were combined. 

Table 36 shows the distribution of income cnaracteristics and 
Table 37 the distribution of farm sizes among the sample popula- 
tion. 

All of the farmers questioned used a thee-geh and 95 per cent 
said that it was necessary for their work. The study also showed 

Table 37. Area of Land Cukivated 

Area in hectares Number of people W .O 

Very small scale 
(tenant farming) 
Less than 0.3 
0.3-0.7 
0.7-I .o 
1.0-1.3 
More than 1.3 
No answer 

7 5.8 

12 9.9 
33 27.3 
34 28.2 
17 14.0 
17 14.0 
1 0.8 
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Table 38. Reasons Given for the Necessity of the 
Chee-geh in Farming 

Reason Number of people % 

Farm paths too narrow for hand cart 
or ox cart 

No way to haul on mountain trails 
except thee-geh 

Loads can be carried in fields and 
(rice) paddies 

No hand cart available 

51 44.3 

49 42.7 

IO 8.7 

5 4.3 

(Table 38) that with the lack of adequate farm roads and difficult 
terrain there was no practical substitute for the thee-geh. In terms 
of most frequently carried loads, barley or rice. firewood, manure 
and grass were the main items, in descending order of frequency. 

An analysis of the ability of farmers to carry various loads 
showed that 26 per cent could carry between 51-61 kg, and 23 per 
cent could carry from 71-80 kg. Although there were extreme vari- 
ations 87 per cent were able to carry maximum loads ranging from 
31-80 kg. Surprisingly, load-carrying ability did not seem to vary a 
great deal between the age of 30 and 60, experience and practice 
being the deciding factor. 

In terms of the frequency of daily use, 26 per cent used it less 
than 5 times. 27 per cent between 5 and 10 times and 47 per cent 
more than 11 times a day. These figures emphasize the importance 
of the thee-geh’s role in farming. 

In terms of distance carried, the largest group, 20 per cent, car- 
ried their thee-geh betiveen 8 to 10 km per day. This suggested that 
farmers spend a substantial proportion of their time and strength 
carrying loads on their backs, as a 10 km journey was estimated to 
occupy about 2 hours. 

Another common form of farm transport is the fi-uh-ka (metal 
handcart with spoked wheels). Surveys showed that while the 
handcart can haul a larger load than the thee-geh, and as a 
wheeled device is easy to use, it is uneconomic for small loads and 
required two or more people for large loads. Use by women or the 
old was also difficult. Thirty-one per cent of the farmers inter- 
viewed owned a li-uh-ka. A significant proportion of farmers (36 
per cent) indicated that they could not afford a handcart and 
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others (15 per cent) that it was unsuited to bad farm roads (Plate 

6). 
Although farmers were nearly unanimous that use of the chee- 

geh was inevitable because of its ‘convenience on narrow, moun- 
tain and steep trails and in the fields and paddies’ - 9S per cent 
felt it was still important as a transport device - most (91 per cent) 
also felt that as a primitive and troublesome device it should be 
discarded. This ambivalent attitude amoung farmers was the main 
reason for the conclusion that ‘although the thee-geh is primitive 
and inconvenient, because it is absoh:tely necessary for farming, 
modern technology must be applied to modernize it’. 

Development of an Improved Gee-geh 

The method of developing an improved thee-geh consisted of a 
series of some eight ‘development conferences’ spread out over a 
lb-month period in 1975-1975. Participants in the conferences 
comprised thee-geh users (farmers), manufacturers and academics 
drawn from technical disciplines. The aim was to develop gradu- 
ally an improved thee-geh based on the synthesis of potential ideas 
derived from the respective knowledge and experience of the con- 
ference participants. Six farmers (two each from lowland, interme- 
diate and mountainous regions). three metal workers with long 
experience in thee-geh and farm-equipment manufacture, two 
medium-industry machine manufacturers, four professors of 
mechanical engineering, economics and management, two techni- 
cal high school teachers (altogether 17 members) constituted the 
conferences which involved seven model-development meetings, 
two field surveys and their respective review and analysis meet- 
ings. 

In order to investigate a wide range of opinions from the farmers 
especially, a different group of farmers was invited to each confer- 
ence. Also, in the field tests of the progressively improved models, 
local community leaders and many influential people of all ages 
were asked to participate. Their opinions were recorded and 
immediately after each field test the results were closely analysed 
and summarized for review at the next meeting. 

The conferences aimed at unearthing the participants’ ‘hidden 
ideas’ through a process of free-association. Ideas presented, 
opinions and matters of discussion were recorded and then com- 
piled by the conference chairman (research director) for report 
and re-examination at the next conference. On this basis the parti- 
cipating manufacturers eventually made test models which were 
field tested. The results of each field test were reported in the fol- 
lowing conkerence, begmmng with a close analysis of items pointed 
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out by the farmers. A next-stage model would then be designed 
and in this step-by-step fashion, the conference progressed. 

In all, six models were produced and tested before a satisfactory 
improved thee-geh resulted. The main feature of the new model 
was the addition of a pair of wheels (Plate 7) so that it might be 
pushed or pulled when the condition of the route surface permit- 
ted. Thus, the improved thee-gdz combines some of the utility of 
the traditional device and the fi-uh-ka (handcart). Addition of the 
wheels and construction in steel necessarily made the new model 
somewhat heavier than traditional thee-geh. Prior to finalizing the 
design, the improved thee-geh was subjected to evaluation by 100 
farmers, to whom models were loaned for a brief period. They 
reacted positively to the improved thee-geh and gave user criti- 
cisms which were utilized in finalizing the design. The trials indi- 
cated that the increase in weight did not make the design less 
convenient since, whenever possible, it was wheeled rather than 
I*arried. A separate comparative trial between the new and tra- 
ditional models - ’ mvolving the transport of a 60 kg bag of grain 
over distances up to 3.5 km - indicated that the new model gave 
rise to significant time savings and productivity increases. 

As part of the evaluation, farmers were asked at what price they 
would buy the improved thee-geh. Sixty-eight per sent said they 
would buy it at about half the price of a li-uh-ka, which is about 
three times the price of a traditional chce-geh. 

Summary 

The work at Soong Jun University shows what can be done when 
science is applied to the improvement of a traditional technology. 
The new version was acceptable to the users. Since the develop- 
ment work was completed, a number of potential manufacturers 
have expressed interest in the making of the new model. Neverthe- 
less, they did not feel sufficiently confident to go into full-scale 
production without external assistance. As with many ‘appropriate 
technologies’ the missing link was the effective marketing of the 
product. 

The concept of the rhea-geh is one that is applicable to many 
other countries, and not just those with similar terrain types. The 
principle is sound and. where wood is not available, other 
materials such as steel tubing could be used. However, although 
superficially it seems simple, closer examination reveals that its 
efficiency results from a number of subtle design features. 



CHAPTER 7 

art in the 

Introduction 

The Philippines is well known for the ingenuity of its people. This 
is nowhere better reflected than in the diversity of transport 
vehicles available. These cater for the needs of different levels of 
society. In addition to conventional motor tienicles, they range 
from carabao(buffalo)-drawn sleds to the modified jeep known as 
the ‘jeepney’ . This case study, commissioned by the ILO, com- 
pares the most common forms of transport in one particular area 
of the Philippines. The objective of the study was to present a des- 
cription of the transport situation as it pertains to the mass of the 
population of this particular area. No attempt yas made to evalu- 
ate the best means of transport, nor to propose changes in policy 
or procedures which would assist rural transport. 

The study focuses on jeepneys, trimobiles (motor-cycles fitted 
with sidecars), railway skates and carabao sleds. The study, car- 
ried out by Prof. R.B. Ocampo of the University of the Philippines 
is based on field interview data obtained in the first half of 1982. A 
total of 63 informants were interviewed. Thirty-nine of these were 
vehicle users, drivers, and owners for whom a common interview 
guide was prepared. The rest were vehicle-body builders and other 
key informants who were interviewed less formally, but in many 
cases just as extensively. The interview data were complemented 
by field observations, and by information from reports on road 
improvement and agricultural development projects in the study 
area, an interim report on transport in the region, and a previous 
evaluation study directed by Professor Ocampo. 

Background 

Some 70 per cent of the Philippines’ 47 million population live in 
the rural areas. They depend for their livelihood on agriculture 

*The study on which this chapter is based is described in R.B. Ocampo: 
Rurd Trmsport in the Philippirws. (Geneva, November 1982; 
nrimeographed IL0 World Employment Programme research Working 
Paper; restricted). Exchange rate at time of study Pg.2 (Pesos) = US$l .O. 
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Fig. 7 The Study Area in the Philippines 

which accounts for 30 per cent of GDP and over 50 per cent of all 
employment. Whilst the average income level in the Philippines is 
relatively high at P5.200 per capita, the distribution of this income 
is by no means even, with a small part of the population account- 
ing for a large proportion of the wealth. 
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home consumption and coconuts and sugar for export. Less than 
half of the villages in the rural areas have direct access to roads, 
and movement of farm produce is initally by head-loading, animal- 
drawn sleds and carts. The roads to which farmers do have access 
are generally in poor condition. While there is an extensive system 
of feeder (barurzgny) roads more than 50 per cent are probably 
impassable during the wet season (May to November). 

The study area is composed of two of the 37 municipalities com- 
prising the Province of Camarines Sur in Southern Luzon (Figure 
79. The area stretches across the Bicol Peninsula straddling the 
Libmanan River, the Maharlika national highway and the Philip- 
pines national railway line. The two municipalities, Libmanan and 
Cabusao. have a total population of 79,000 and cover an area of 
38,300 ha. This implies a population density of about 200 people/ 
sq km which is somewhat higher than the national average. 

The major economic activity in the area is agriculture from 
which three-quarters of the population earn a living. The predomi- 
nant crop is rice although coconuts, sugar cane and fish (on the 
coast) are of economic importance. 

The area is a depressed one with a per capita income of about 
P1.000 compared with a national average of P5.200. Over SO per 
cent of the farms are smaller than 3 ha and crop yields are low by 
national standards and declining. Rice production is dependent on 
rain-fed irrigation, and consequently only one crop is grown per 
year. Moreover, the majority of the farmers are share tenants 
which reduces the incentive to increase production. Unemploy- 
ment, at 10 per cent, is high by national standards and underem- 
ployment is estimated at 30 per cent. The general picture therefore 
is of an area which shows the effects, in terms of unemployment, 
high out-migration and low crop yields, of a general lack of atten- 
tion to land reform and rural development. 

The transport network in the area was also In poor condition 
until very recently. Many villages had no link to the road network. 
The lack of an adequate transport system was at least partly 
responsible for rice being sold as wet paddy at the farm gates For 
prices as much as 30 per cent lower than dried paddy, and for the 
restricted use of fertilizers. The major transport movements in the 
area took place on the ‘local transport system’ by head-loading, by 
carabao sleds and carts where the footpaths or canal dykes permit- 
ted, by improvised skates on the underutilized railway lines, and 
by boats on the Bicol River. 

The length of the road network has been extended by 50 per 
cent from 130 to 200 km in the last five years. The extension has 
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been over the whole range of road types from earth feeder roads to 
bitumen main roads. It has increased accessibility to large towns 
outside the area, improved access between the two main towns, 
Libmanan and Cabusao, and provided road access to villages 
where it did not exist before. 

The increase in road access has had important repercussions. It 
is still too early to say whether cropping patterns and agricultural 
output have been influenced by these improvements to the road 
network.’ However, there has been a large increase in registered 
vehicles and traffic movements. Between 1975 and 1980 the 
number of buses increased by 36 per rent, jeepneys by 39 per cent 
and trimobiles by 57 per cent, and two new bus lines opened. 

Thus, with improvement to the road system the use of motor- 
ized transport has increased. To some extent the motorized forms 
of transport have been brought into competition with the tra- 
ditional modes. However, the most common motorized modes, 
jeepneys and trimobiles. are not standard western models but pro- 
ducts of Philippine ingenuity like the skates and carabao sleds. 
There are estimated to be Z-30 jeepneys, 150 trimobiles and 70- 
100 skates operating in the study area. The numbers of carabao 
sleds arc unknown. 

Jeeyneys 

The jeepneys (Plate 8) evolved from experience with army surplus 
jeeps after the Second World War. Jeepneys have an extended 
chassis with a r-car passenger compartment. There is a single 
cntrancc for passengers at the back and two parallel upholstered 
benches or seats, plus a side entrance into the driver’s compart- 
ment. Jeepncys can scat a legal maximum of 14 to I?2 passengers 
but may accommodate as many as 10 more by using the spaces 
available beside the driver. in the aisles, and on the running board. 
The rural jeepneys in the study area usually have top load railings 
and small cargo bars at the rear near the running board so that 
they can carry freight as well as passengers. Jeepneys are available 
with petrol or diesel engines ranging from 60-90 hp. The body and 
passenger compartment of a jeepney are manufactured locally, 
while the engine and transmission are imported. Some construc- 
tors make their own chassis while others use the chassis from a 
small utihty truck. There are no jeepney manufacturers in the 
study area, although some automotive and welding shops under- 
take jecpney repairs and servicing. 

Six jeepney operators, all using diesel-engined vehicles, were 
interviewed for the study. The vehicles had been purchased by 
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their owners between 1974 and 1980, at prices ranging from 
P36,OOO to P42,OOO for new vehicles and P30,OOO for one second- 
har,d jeepney bought in 1980. The acquisition of the vehicles also 
entailed registration, insurance and other fees amounting to 
Pl,OOO-P1,200 per jeepney. The vehicles were paid for partly in 
cash and partly in instalments over periods ranging from 90 days to 
22 months. Down-payments to the manufacturers were made from 
savings. current incomes, and personal loans. The current mini- 
mum price for a new vehicle is P55,OOO. A down-payment of 40 per 
cent is normally required, and credit is available to finance pur- 
chase from banks or financing companies, although it is becoming 
more difficult to obtain because of re-payment problems exper- 
ienced by the institutions. 

Of the six informants interviewed, four drove jeepneys owned 
by other people, one owned two jeepneys and drove one himself, 
and one owned two jeepneys and employed drivers. 

The respondents’ jeepneys are in service for 11 to 12 hours a 
day, starting at 5.00 or 6.00 a.m.. and some of them operate seven 
days a week. Each jeepney has a conductor, and a relief driver for 
shift work and to allow the main driver to take days off. A driver 
makes a total of 2 to 3 round-trips (12-1s kms per round trip) dur- 
ing slack or rainy days, and 3 to 5 round-trips during peak periods. 
Waiting times may vary from 10 to 25 minutes, depending on the 
level of passenger traffic. A despatcher at each of the two jeepney 
terminals in the Libmanan city centre clmtrols parking and depar- 
tures, and collects a terminal fee of P3 to PS a day per vehicle. 

The legal passenger fare for jeepneys is a minimum charge of 
P0.65, plus PO. 13 for every kilometrc after the first five. There is 
a special student rate of PO.SO/first 5 km and PO.ll/km there- 
after. Fares, which have increased with oil prices during the last 
few years, vary widely according to local practices, and may 
exceed the legal rates. 

There is no additional charge for small baskets or bundles of 
goods carried by jeepney passengers. However, charges are 
imposed when cargo attains some minimum size or bulk. or when 
jeepl?eys are on cargo-carrying trips. Fifty kilogrammes of palay 
(unhusked rice) costs Pl .ii&Pl.SO to transport within the area. 
When a jeepney is operating on hire a unit or ‘bulk rate’, mutually 
agreed with the user, is charged for the use of the vehicle and the 
driver’s services. The rate is- based on the distance and the load 
involved, though the opportunity cost rather than the load may be 
crucial. 

The informants interviewed gave figures of P22S-P260 for gross 
daily revenues. Another survey on different routes in 1981 indi- 
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cates gross daily revenues of P200-P300. Operating costs are 35-45 
per cent of revenue, the major daily expense being fuel. Jeepney 
drivers deduct PlO to P15 a day for operating (oil and wash) and 
minor maintenance costs which they assume. An allowance is also 
made for drivers’ and conductors’ expenses for food and cigar- 
ettes. The driver receives 15-25 per cent of the net daily revenue 
after deducting operating costs, and the conductor 10 per cent. 
Table 39 gives a breakdown of typical daily revenue, costs and 
earnings, based on data supplied by informants. 

The table shows that typically a conductor earns about P15 per 
day, a driver about P30 per day, and an owner about PllO per day. 
Although the drivers may undertake minor repairs themselves, the 
owners are responsible for major repairs, maintenance and 
replacement of parts. These costs, plus insurance, registration and 
loan repayments (if any), must be covered from the owner’s earn- 
ings. One other important cost item not specifically mentioned by 
the informants consists of a percentage tax and fixed tax that jeep- 
ney operators as well as other public utility owners must pay to the 
Bureau of Internal Revenue (BIR). The former is a 2 per cent tax 
on quarterly gross receipts (estimated at a minimum of P72 for 

Table 39. Average Daily Revenue ad Earnings 

Pesos (P) 

Gross Revenue 241 

Operating costs 
Fuel 65 
Oil 11 
Meals/snacks 18 94 

Net revenue 147 

Driver’s share of net revenue 29 (20%) 

Conductor’s share 15 (10%) 

Owner’s share 103 (70%)” 

’ Thts figure overstates the apparent profitability to the owner, 
since from his share he must bear the depreclatlon cost of 
the vehicle. Depreciation costs, based on a lo-year life, 
a cost price of P40,OOO and 300 working days/year, would 
amount to about P25 per day. Maintenance and repairs could 
be expected to account for another P25. 
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each jeepney every 3 months) while the fixed tax is a flat rate of 
PlOO a year per operator regardless of the number of vehicles that 
he owns. 

Based on interviews with users, jeepneys are used mostly for 
work-related trips, although social visits, church-going and rec- 
reation are sometimes included in trip-purposes. According to 
jeepney operators, the most frequent passengers are students and 
schoolchildren, housewives and market vendors. Farmers and 
government employees are less frequent jeepney passengers. 

Jeepney operators perceive an increasing supply of and demand 
for motorized public transport. The number of jeepneys and tri- 
mobiles in the area has grown and people travel more often now 
than before. This appears to be a consequence of economic and 
road improvements in the area. However, the major constraint on 
the frequency of travel is cost, and attempts to increase fares have 
been strongly resisted. Although demand has increased. jeepney 
operators report declining net revenues because of growing com- 
petition in the sector, and increasing operating and maintenance 
costs. Compared with other modes available, the major advan- 
tages of jeepneys to users are that they are readily available, com- 
fortable. safe, fast, and have a longer range than other modes. 

The jeepney operators and drivers do not think that improved 
vehicle design would reduce prices. While jeepneys could be made 
larger, more comfortable, and more durable for rural conditions, 
the costs of manufacture cannot decline, mainly because the costs 
of materials have steadily grown. 

Tritnobiles 

The trimobile is a local adaptation of an imported technology. It is 
a motorcycle modified to carry additional goods and passengers by 
the addition of a side-car (Plate 9). Both new and used Japanese 
motorcycles with engine capacities in the range of 100 to 125 cc are 
converted into trimobiles. The local conversion process involves 
modifying the motorcycle frame for attaching the side-car. The 
wheels are sometimes reinforced and extra shock absorbers 
attached to cope with rural road conditions. The side-car consists 
of a driver cabin, a passenger compartment with a cargo rack 
above it and an additional cargo rack at the rear. The side-car is of 
welded construction, from steel bar and sheet. The upholstered 
seat can accommodate 2 or 3 persons, but metal railings usually 
supply one or two extra seats in the passenger compartment. 
Additional passengers can be seated behind the driver or on the 
cargo rack if it is designed to allow this. The side-car wheel is of 
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welded construction consisting of a hub, reinforced rim and steel 
rod spokes. Trimobiles are manufactured by local welding shops in 
the study area, and on a larger scale by workshops in Naga City. 
The motorcycle is usually purchased beforehand by the would-be 
trimobile owner, who then brings it for conversion to a side-car 
maker. 

Nine trimobile operators were interviewed for the study. Most 
of the study respondents had acquired their trimobiles brand new 
for prices ranging from P8,SOO to Pll,OOO, of which the side-car 
accounted for Pl,OOO to P3,OOO. Registration and other fees were 
an additional PSOO to P1,OOO. Other vehicles were purchased 
second-hand for P2,OOO to P5,OOO. In most cases, the owners paid 
cash for their vehicles. In some instances, short-term credit (2-10 
months) was extended by the motor-cycle dealer or the side-car 
manufacturer for part of the cost. In one case. the owner had bor- 
rowed part of the money from the Libmanan Rural Bank. The cur- 
rent minimum price of a new trimobile is about P13,OOO. Dealers 
may extend credit to a buyer themselves or arrange credit through 
a finance or banking institution for the purchaser of the motor- 
cycle. The terms vary from IO-30 per cent down payment and 12- 
36 months repayment period. Before a buyer is extended credit, 
an investigation is conducted into his ‘character’, capacity to pay, 
and credit record. A comprehensive insurance policy and a chattel 
mortgage on the vehicle are also required. Collateral such as farm- 
land may be required by a bank. The rural banks very rarely give 
loans for the purchase of trimobiles. 

Of the nine informants interviewed, four drove trimobiles 
owned by other people, three owned one vehicle each, one owned 
two vehicles and one owned three. For most of the owners and 
drivers, the business is their primary or only source of income. 
Some owners drive their own vehicles, others prefer to hire their 
trimobiles to drivers who are related or known to them. 

Trimobiles opcratc for 10 to 12 hours a day, starting at 6.00 or 
7.00 a.m. and the use of relief drivers is unusual. Operating pat- 
terns depend on weather conditions and trip lengths, varying from 
3 to IO round trips a day. 

The minimum fart per passenger is PO.6 and increases at a rate 
of PO.12 per km after the first 5 kilometres. Road conditions are 
also considered, so that a trip on bad roads to a nearby destination 
may cost mot-c than a trip on better roads to a more distant place. 
Cargo fares also vary depending on the kind and quantity of goods 
carried and the distance travelled. A sack ot palay or a bag of ferti- 
lizer rllny cost only the minimum, but fares are greater for remote 
destinations, e.g. P1.WPl.50 for SO kg of palay or rice. As many 
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as 10 bags of fertilizer or 350-SO0 kg of palay can be loaded on a 
trimobiie if no passengers other than the cargo owner are on 
boru-d. 

IJniike the jeepney drivers in the area, who get a commission, 
the trimobiie drivers pay a daily ‘boundary’ or fixed rental to the 
owners for the use of their vehicles and receive the revenue left 
over after other daily expenses, including those for fuel, have been 
met. The gross revenues reported by the trimobile owners and 
drivers are considerably lower than those reported by jeepney 
operators and drivers, but their net average revenues are about the 
same at P26 per day. A typical boundary fee is P17, and running 
costs average about P19 per day, with fuel taking up at least 75 per 
cent of the total’. From his earnings the owner has to bear the cost 
of maintenance and spare parts, insuraqcc, registration and 
depreciation. Trimobile operators are liable to a 2 per cent tax on 
gross income and a fixed tax of PI00 per year, but the Bureau 
of Internal Revenue experiences difficulties in trying to collect 
thest: taxes. 

Trimobiies are used mostly for work-related trips -- students, 
sci~c~oi children, farmers and housewives being the most frelrluent 
passengers. The predominance of these three groups probably 
reflects the primarily local clientele of trimobiies. With the new or 
improved roads, trimobiles have penetrated more isolated areas, 
enabling their local residents to travel more often by road rather 
than by railway skate or waterway and to bring goods to or from 
the market by motor vehicle rather than by head porterage or ani- 
mal-drawn vehicle. In turn, groups from the cities and outside are 
better able to visit the peripheral communities. These include mid- 
wives. teachers, and other government field personnel with no ser- 
vice vehicles. The major advantages of trimobiles are that they can 
go to places inaccessible to jeepneys and bring passengers much 
closer to their destinations. 

Trimokiie owners and driver-respondents generally share the 
views of the jcepney operators and drivers about the increasing 
number of vehicles, freq uency of travel by people in the area, 
economic and road improvements. and growing patronage of tri- 
mobiles. According to them, travel and economic life have only 
improved for some parts of the population. Some roads are still 
rough and impassable during the rains, and trimobiles are used for 
internal travel because there are no other alternatives. 

The trimobile owners and drivers complain about stagnant or 
de4ining levels of patronage and revenues due to growing compe- 
tition and operating costs. Trimobiie driving alone does not pro- 
vide an adequate income, especially to support a big family, unless 



TRANSPORT MEANS 

a driver manages to acquire a trimobile of his own. However, 
there is a general optimism about the future of the business as 
economic development increases the demand for travel. 

Skates 

Skates (Plate 10) are used for transporting people and freight on 
the under-utilized railway lines. A skate is a simple device usually 
made by the owner, sometimes with the help of a carpenter. It 
consists of a wooden frame, a bamboo floor, one to four wooden 
benches on the platform but no roof, and pairs of ball-bearing 
wheels placed just wide enough apart to fit the railway track. To 
keep the skate on the track and to minimize friction while the 
vehicle is in operation, two additional pairs of smaller ball-bearing 
wheels are installed underneath so that they roll against the side of 
each rail, and the driver lubricates the wheels with oil every so 
often. A skate is propelled by foot by the driver, often with the 
help of an assistant or one of the passengers. A wooden pedal with 
a rubber pad is tilted down against the rail to slow down or stop the 
skate. 

Although it does not attain great speed, a skate can gain 
momentum with a heavy load. Otherwise, it is light enough to be 
carried by a man or two boys so that it can be turned around. 
‘parked’ off the track when not in service or, as often happens, 
quickly unloaded and carried off the track when the train comes. 
A bigger skate may be propelled by a small engine (e.g. a 5 hp rice 
thresher motor) attached to the floor at the rear and connected to 
one of the rear wheels by a fan belt. These wheels have a larger cir- 
cumference, and one is thicker to accommodate the belt. An 
additional foot lever serves to regulate the speed of the vehicle by 
tightening or relaxing the fan belt as the motor operates. A manual 
skate seats five to eight persons but can carry as many as a dozen, 
while a motorized skate with four benches can seat 22 and carry a 
maximum of 25 passengers. A manual skate may carry as much as 
750 kg of paiay on a single cargo trip, and a motorized skate can 
manage 1.500 kg. 

Four skate operators, one of whom had a motorized version, 
were interviewed for the study. All four were owners who drove 
their own skates but all regarded this as a secondary source of 
income, their main jobs being farming. The owner of the motor- 
ized skate used his engine to drive his rice thresher at harvest time. 
The operators had built their skates partly to meet their own trans- 
port needs as well as for public use. A manual skate costs about 
1’100, and a motorized version up to P2,OOO. 
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Skate drivers work 11 to 12 hours a day but are mostly active 
during the early morning and late afternoon. They normally wait 
for a full load at the railway station, and unload and pick up pas- 
sengers along the journey. Skates average 3-4 round trips per day 
but when demand is high can make up to 6-s trips. The data 
obtained from respondents cannot be converted meaningfully into 
fare rates per passenger/km. For longer journeys, rates appear to 
be approximately PO. 15/km, but are probably higher for short 
trips. A study of South Luzon ’ in 1981 estimated rates at PO.25/ 
km. Freight rates are based on equivalent passenger space occu- 
pied. The skate is not generally claimed to be cheaper than other 
means of transport. 

Operating and maintenance expenses of manual skates are small 
at about P2 per day. Daily revenues from skate operations appear 
to be equally low. Daily net earnings range from P7 (single-bench) 
to P20 (including the motorized skate): gross earnings range from 
PI0 (manual) to P40 (motorized). 

Skate-driving does not appear to offer good prospects as a 
source of income unless it is regarded as a secondary occupation 
and/or combined with private use. Estimates of the number of 
skates in the study area vary from 70 to 100. and there is no clear 
evidence ot‘ trends in demand. The skate appears to have certain 
disadvantages. It is not a fast means of transport. nor is it con- 
venient. Since it has no canopy, the passengers are exposed to sun 
and wind - no skate runs when it is raining. When two skates 
meet travelling in opposite directions along the single track, one 
must yield. There is the obvious safety hazard of having to clear 
the skate and passengers from the track when a train approaches. 
However. skates are used by various groups of people, farmers, 
school children. market vendors and teachers being the most fre- 
quent passengers according to the respondents. 

The demand for skates may be limited to those living in or hav- 
ing to do with railroad communities that remain inaccessible to 
road transport, but it is a flexible demand. Skates are easy enough 
to make and operate. and the investment required is relatively 
low, so that questions of skills or credit do not appear to be salient 
in decisions to enter this field, unless a motorized skate is contem- 
plated. Formai regulations on skates are virtually non-existent. 
Currently, there seems to be grudging official acknowledgement of 
their necessity for railroad villages. 

Carabao sleds 

Carabaos arc used in the study area for farming. Sleds or wheeled 
carts are used by carabao owners for transport purposes. The pre- 
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vailing price of a carabao is about P1.200, but a bigger and health- 
ier one may cost up to P2,OOO. However, for farmers who own 
carabaos. a sled provides a means of transport at minimal 
additional cost. The sled (Plate 1 1) consists of a flat bed of bamboo 
strips and wood frame nailed to a pair of bamboo poles, which are 
attached to another pair of poles harnessed to the yoke on the car- 
abao. The ends of the poles touching the ground serve as the run- 
ners, the harness pair moving freely on wooden hinges for turning 
purposes. The sled is very simple to make and materials are avail- 
able from bamboo clumps and young trees nearby. The only pur- 
chased items required for the sled itself are a length of rope and 
nails. The wooden yoke, which is also used for the agricultural 
i!yplements drawn by the carabao, is available ready-made in tile 
market for about PlZ. 

The maintenance cost of the sled appears to be low. The 
wooden runners wear quickly where they drag on the ground and 
are repaired or replaced once a week on average, but the rope is 
replaced only once a year and the yoke may last up to five 
years. 

The sled is used to transport various kinds of farm products, 
materials, and household needs over short distances on or off the 
road. Passengers may also be ferried, although the particular 
design described above is not very suitable for this purpose. (Else- 
where in the country. such as in Central Euzon provinces, the sled 
is built so that passengers can ride more comfortably. The bed is 
Icvcl and built higher above the ground, and the runners are flat on 
the ground rather than slanting on their heels.) 

Two carabao sled owners were interviewed. In one case, the 
owner is a share tenant on a coconut farm and uses the sled for his 
family’s transport ne,-cds. It is also rented to other farmers to carry 
their copra. palay and f&wood. The rental rate is approximately 
P2.S per 100 kg per km. The other informant is a rice farmer and 
uses his sled cxclusivcly to transport his own palay. 

Carabao sleds were used extensively for freight transport in the 
past, but their numbers have declined in recent years. The number 
of carabaos also appears to have declined and there is some evi- 
dence of the increasing use of power tillers in the study area. As a 
result of road improvements and the growth of motor transport. 
carabao sleds now appear to be used mainly in coastal, hilly and 
other areas not yet accessible by road. However, they can still be 
observed from time to time on roads in the study area. even along 
the highway. The utility of the carabao sled on and around the 
farm suggests that it will probably continue to be used for on-farm 
transport. 



Plate 9 A passenger carrying trimobile 

Plate 10 Foot propelled Skate with typical passenger load 



Plate I 1 Carabao Sled Carrying bags of fertilizer along a trac 

Plate 12 The predominant means of transport in Makete District 
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Comparison of means of transport 

The analysis of the four different means offers sornc interesting 
comparisons, a summary of which is presented in Table 40. 

In some way, the four means complement each other in their 
operations and serve the various transport needs of a rural and 
agricultural community that is still developing internal and exter- 
nal linkages. The jeepneys provide inter-town service for small 
merchants, farmers, students, employees, and bulk cargo. The tri- 
mobiles cater for the intra-town journeys of housewives, market- 
uoers. farmers and school children, cspecia!!y between the kibma- c- 
nan town centre and outlying areas. The skates and sleds serve the 
transport needs of the settlements and farms off the road network. 
Except for the sled, which is associated with farm work, these 
modes appear to serve an equally wide variety of clientele and trip- 
purposes, with farm-to-market journeys as a common denomina- 
tor. Thus. over time, they have also tended to compete and with 
the improvements of road links, the jeepneys and trimobiles, 
which offer a more convenient, faster and wide-ranging means of 
moving goods and pcoplc, have gained ground on the traditional 
modes. Skates remain a necessary means of transport for railroad- 
linked communities and sleds arc still useful at least as a private 
vehicle on the farm. 

Their salient characteristics invite comparisons between the 
jeepneys and trimobiles on the one hand. and the skates and s!eds 
on the other. Both motorized. the jeepneys and trimobilcs are 
built and maintained by skilled workers. automotive shops, and 
supporting enterprises. They arc ‘operated’ (in the legal sense) by 
owners who are often distinct from the vehicle drivers. Their 
acquisition. operating and maintenance costs are substantial. and 
rcquirc some form of purchase financing. Since they are for public 
use, their manufacture, accluisition. and operation are subject to 
govcrnmcnt regulation. although their current legal status is hazy. 
Ta!l!e 30 shows that their charges. for passengers and freight, arc 
very similar. 

Due to the greater degree of specialization and scale required in 
their manufacture. marketing, operation and regulation. t hesc 
modes employ more skilled workers, operators (including distinct 
‘professional drivers’). entrepreneurs and managers than the 
skates and sled:; do. Between the two motorized modes, the tech- 
nically more demanding jeepney generates more jobs and income 
per vehicle than the trimobile does. However, the trimobile 
appears to have greater potential for local manufacturing, servic- 
ing and maintenance activities. There are fewer jeepney-building 



Table 40. Transport ode Comparison 

Mode 
Hire charges (P) Daily income (Pj 

Purcha,se Potential _- 
Price (p) load 

Passenger Fieigrft' Driver Owner 

Jeepney 56,000 

Trimobile 13,500 

Skate Manual 100 

Skate Motorized 1,750 

Sled 15 

20-25 
passengers 

5-6 
passengers 

or450 kg 

5-8 

passengers 

or750 kg 

20-25 
passengers 
~1,500 kg 

O.l3/km 

O.l2/km 

0.15-0.25/km 

0.15-0.25ikm 

- 

2-4 per 
tonne/km 

1.5-3.0 per 
tonne/km 

3-6 per 
tonne/km 

3-6 Der 
tonne; km 

25 per 
tonne/km 

20-30 100-110 

20-35 15-20 

7-20 

7-20 

’ These figures are Interpreted from the study data 2nd should be treated with caution since freight is not usually charged at a 
ra!e per kg bu? on the basis of space o- -upied or per sack. Rates vary accord!,,, ‘nn to route, road condition and distance. 

T 

is 
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shops and they are confined to Naga City or more remote urban 
centres, though they serve and depend on a larger market. There 
are more trimobile shops and a few have been set up in Libmanan. 
In terms of equipment, capital and skill requirements it is easier 
and less costly for local shops to extend their activities into trimo- 
bile-making than jeepney-building. They also have the incentive of 
a larger demand for new trimobiles, repair and rehabilitation 
which ensures a larger volume of work. 

Thus, what the trimobiles lack in terms of job-creating capacity 
per vehicle they compensate for with their greater numbers in the 
locality where they operate. For example. while they have not 
hired conductors or despatchers, trimobiles have employed more 
operators and drivers, many of whom may have no job options. 
Similarly, what they lack in individual carrying capacity and oper- 
ating range the trimobiles make up for with their ability to pen- 
etrate peripheral or interstitial rural communities less accessible to 
jeepneys. 

Skates and sleds are much easier and cheaper to build and oper- 
ate. Their manufacture and operation are well within local control 
in terms of existing skills, resources, and infrastructure. However, 
they generate not only fewer jobs, but also fewer full-time, perma- 
nent ones than jeepneys and trimobiles do, and are more subject 
to the vicissitudes of weather, demand and operators with other 
primary occupations. The service that the skates and sleds provide 
is on the whole more limited in scope, and is more likely to be for 
personal use than in the case of the two other modes. 

Household income seems to be a crucial factor in the demand 
for the acquisition of jeepneys and trimobles. Because the vehicles 
are expensive both current income, accrued savings and physical 
or commercial assets are important. Formal or informal credit may 
be required to supplement current income for the lumpy invest- 
ment involved u-r jeepney or trimobile purchase and amortization. 
The institutional credit framework is a constraint on vehicle pur- 
chases. While trimobile makers extend short-term credit at no 
interest, this tends to tie down their usually limited working capi- 
tal. Motor-cycle dealers and financing institutions provide credit. 
but at high interest rates, and require credit checks and collateral. 
The latter is usually the vehicle itself but may have to ,be farm land 
or a house if the borrower makes no down payment. The risk of 
ioreclosure may be a strong disincentive in a rural setting where 
land is a precious possession and where share tenancy still seems to 
prevail despite its official disappearance. 
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Summary 

TRANSPORT MEANS 

This study is the only one to focus on for hire and reward transport 
services. It illustrates the evolution of these services in an area that 
has undergone significant changes in the scale and pattern of trans- 
port. The advancement of the motorized modes at the expense of 
skates and sleds is what might be expected. However it is note- 
worlhy that the sled, a very simple but useful means of load carry- 
ing, remains important for private use by farmers. Of greater 
significance is the role played by the trimobile which, with its low 
capital cost and operational flexibility, offers a more extensive and 
dispersed service than the more conventional motor vehicle, the 
jeepney, but at competitive charges. 



PART III - TRANSPORT POLICIES 

CHAPTER 8 

ural Community in 

Introduction 

The LJkinga area of Tanzania forms part of the Maketc District 
\~~hich lies in the west of Tanzania. It is an isolated region and 
efforts to assist its development have been evidently hampered bq 
the lack of transport. The terrain makes any kind of movement 
slow and espensivc. Moreover, in a broader sense, Ukinga is 
loc;lted in a country beset by economic crises not least of which has 
been the escalating price of oil. 

The study \vas initiated by a non-governmental organization. In 
dctining measures to improve the transport system in the areas. 
they insisted on a low level approach using local resources. This 
type of approach they felt could be replicable and sustainable. 
Thev stressed the need to include all travel needs and the consider- 
;ltirm of ‘track’ and ‘l*rhiclc’ requirements as mutually dependent 
parts of the transport system. 

The study. therefore, was mart‘ concerned with developing an 
approach to transport based on a qualitative assessment of the 
rel;ltionship between transport and development. It was carried 
out in 1981 bv Ian Barwell and John Howe of Intermtrdiate Tech- 
nolog!; Transport Ltd. Since the time of the study the Ukinpa are;t 
h;ts been formally integrated into the newly formed Makete Dis- 
trict. 

Background 

The approach to the study was constrained by the fact that the 
field work had to be completed within a period of three weeks. It 
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was conditioned by the emphasis on identifying priorities for 
improvement to the transport system which were sensitive to the 
requirements of the local people, could be implemented and sus- 
tained at low-cost using local resources, and would complement 
improvements likely to be implemented by the Government. 

The field survey therefore focused on: 

1 a route characteristics inventory of the roads and tracks in the 
area ; 

2 information collection interviews with village groups, church 
and party representatives in most of the villages in the area; 

3 discussions with many government, party, church, medical, 
education and other community representatives about the 
nature - magnitude, frequency, type of vehicle or other 
mode used - of travel needs and difficulties, and to cross- 
check information on the location of facilities, development 
prospects and priorities, and attitudes towards community- 
based initiatives. 

The study area 

Ukinga is an area in the Livingstone Mountains lying along the 
south-western border of Tanzania (Figure 8) adjacent to the north- 
ernmost shores of Lake Malawi. It lies to the south o!,’ the main 
trunk road - connecting Dar-es-Salaam to Mbeya and the Zam- 
bia border - from which it is separated by the almost sheer slope 
of the Rift Valley. A similar escarpment separates Ukinga from 
the fertile flat lands on the northern shores of Lake Malawi. On its 
north-eastern and eastern sides IJkinga merges slowly into the 
io\vcr. flatter lands of the Njambc area. 

Ukinga has a population of some 91,000. In accordance with the 
nation’s policy of llj(l17z(lN. the vast majority of these people live in 
villages rather than in scattered houses. This means that there are 
often wide tracts of empty lands between villages. The population 
of Ukinga has been growing only very slowly. and much less than 
the national average of 2.6 per cent per annum. This is because of 
emigration of the young and the men from the area. The people of 
Ukinga have a good reputation as hard workers and find it reason- 
ably easy to get work in other regional centres. One of the reasons 
for initiating the study was to try to accelerate economic and social 
development so as to put a brake on this process. There are no 
major towns in Ukinga and the whole of the population can be 
described as rural. The main population centres tend to be situated 
along the N!ombe-Buiongwa road and include Tandaia, Iwawa 
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and Bulongwa itself (Figure 9). There are hospitals near Tandala 
and Rulongwa. 

Administratively Ukinga falls within the District of Makete 
which, in turn, is a part of Iringa Region. Ukinga is at the extreme 
western edge of the region and in the past has suffered by virtue of 
its location. Until 1979 it was part of Njombc District but in an 
attempt to speed up development and direct resources to Ukinga 
the separate District of Makete has been created, the headquarters 
of which are located at Iwawa. 

The altitude of Ukinga, which varies from 12X)0-2,200 mctres 
above sea level (with the highest parts in the west. overlooking the 
Rift Valley) is a major determinant of the climate. The high tem- 
peratures which would be expected by virtue of its location a‘t 
about 9” south of the Equator are modified to such ~:n extent that 
Likinga has a climate very similar to that of the world’s temperate 
ZOIlCS. 

The long period of rainfall from November to May means that 
the predominantly earth-surfaced roads are often impassable fog 
six months of the year. The muddy roads caused by the long rainy 
period (the rain tends to fall steadily over extended periods, rather 
t ban as short, sharp tropical rainstorms) are ;I major communica- 
tions problem. It is cstremcly difficult for vchiclcs to pass unless 
they have -I-wheel-drive; it is, of course, equally difficult to use 
simple vchiclcs such as bicvclcs or handcarts. 

S~~r~icil rir;ti ccot1cvf1ic rrsp~ts 
likinga’s location caused it to bc ncglcctcd by carlicr authorities 
and this is refcctcd in the lack of facilities and infrastructure. 
There is no\~~here locally to ~~btain capital equipment, spare parts 
01. ~ldnlinistrati~,e material. Such items may bc obtained either in 
Niombc or Iringa (about 300 km away). 

Government facilities are being expanded but it will be some 
>.cars bcforc they arc fully operational and able to play a dominant 
rc~lc in the dcvclopment of the District. Private sector facilities are 
minimal. There arc few shops or other services and only the most 
bitsir commodities can be bought. Crucially. there are no garages 
liith repair facilities or fuel supplies, although the Government 
plans to build one to meet its own requirements and to provide a 
limited service to the private sector so as to cover running costs. 
The contribution of the church to development infrastructure - in 
the form of medical facilities, shops, mills and water and electricity 
projects. etc. - is important and likely to remain so. 

likinga’s lack of development infrastructure is exacerbated by 
its remoteness and the difficulty of any form of communication 



Fig. 9 Ukinga Area (Makete District) 

.- -- - -- _- - 

._ - 
Ludewa Olstrlc t 

__. _ _-. -- - - - - 

Em:] Footpath 
r- 

E-3 
.A* District boundary 

i_J 
-..-.’ Ukmga boundary(nomnal1 
- 



98 TRANSPORT POLICIES 

with the outside world and within the District. It is about I00 km 
to Njombe - the former district centre which offers better private 
sector services than those available within Ukinga - by a pre- 
dominantly dry season road. Bus services from Njomhc to Ukinga 
are suspended in the wet season. M beya , the nearest regional 
centre, is about 90 km away, but the road is 01‘ a poorer stilndard 
than that to Njombe and there is no bus service at all. It is note- 
worthy that all manufactured goods, particularly building 
materials, have to come into Ukinga via the Njombe/Mbeya con- 
nections. 

The Ukinga area does not have a telephone service and com- 
munication from Makete District to other parts of Tanzania is via 
the police radio network and limited to emergencies only. The 
effect of poor communications within the District is most evident 
in the concern of villages about access to hospital facilities at 
Bulongwa and Tandala. This consistently emerges as one of their 
major reasons for wishing to improve transport services. The 
mobile clinics are highly regarded and undoubtedly do valuable 
work, but the number of places served is limited and the service is 
frequently disrupted by the state of the road network. Villagers 
are forcible in expressing their need of quick access to a hospital in 
emergency situations. 

The counterpart to Ukinga’s lack of development infrastructure 
and remoteness is that it is an area of considerable economic 
potential. Because of its geography. the fertility of its soil and the 
hard-working and enterprising nature of its people. a wide range 
of temperate and tropical produce can be grown; the area is also 
suitable for sheep and cattle farming with associated wool and 
dairying activities. Pyrethrum is the only major cash commodity 
being actively developed. Under a World Bank project’ improvc- 
ments are to be carried out to about SO km of Regional road and 10 
km of District road in Northern Ukinga. The Tanganyika Pyreth- 
rum Board (TPB) is to be provided with twelve 7-tonne trucks for 
transport from buying centres to main stores: five 4-wheel-drive 
station wagons to reach villages inaccessible by truck; and 21 
motor cycles for TPB field staff. 

There is said to be considerable scope for coffee in the ;ireas 
aroung Ipelele, and some villages in the ccntre and extreme south 
of Ukinga. The first would benefit from the route improvements to 
be carried out OJI behalf of the TPB. 

There is considerable scope for the export of food crops, but 
obstacles to this are typified by those with fruit and potatoes. The 
Ukinga area could produce considerable quantities of temperate 
fruits: apples, pears, peaches, etc. These are obviously perishable 
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and easily damaged, and the harvest period coincides with the 
rainy seasons when travel is most difficult. Proposals for a fruit 
cannery have been discussed but the difficulty is that. given the 
absence of other commodities suitable for canning, the plant will 
be idle most of the year rendering the investment uneconomic, 
Potatoes could also be grown on a large scale but. given their bulk 
and low value, they require a sophisticated marketing and trans- 
port system if they are to be exploited successfully. 

Another feature of the agricultural economy is the role played 
by the villages in the south-west of Ukinga close to the escarp- 
ment. They are centres for the trade. via the escarpment of the 
Livingstone Mountains, with the villages of the Lake Malawi plain 
and Kyela District. lJkinga obtains rice, bananas. sugar cane, cas- 
sava, ground nuts, oranges and fish via Tukuyu. In return it trades 
wheat, potatoes, peas, beans, cow and dairy products. Ail of this 
trade is on foot with headloading as the only means of goods car- 
riage. 

The last feature of Ukinga’s economy worthy of note is the 
range of skills to be found in such activities as carpentry, basket 
weaving and hoe handle and grass slasher manufacture. etc. 

Transport in 81 kinga 

Vcrv littlc of the economic potential of Ukinga is realized, to the 
dctr-iment of its pt’0pie and of Tanzania, since the area couid make 
a contribution to reducing the country’s existing food deficit. 
Lindoubtcdlv. a major reason for this situation is the extremctj 
p~~<~r state 01 Ukinga’s transport system. It also greatly limits the 
~Xietit and frequency of welfare and other scrviccs. Essentially 
thcre are two main problems: the scarcity of vehicles and the poor 
cc)nditions of the roads. 

With the exception of the limited deliveries to the regional and dis- 
trict trading shops. p)rrethrum collections by the TPB, and the bus 
services t’rorn Njombe’ which operate only in the dry season, 
Likinga does not have any organized passenger or goods distribu- 
tion services. The hiring of, or visits by. commercial vehicles from 
outside of Makete District are rare events. There are no locally 
owned and operated motor vehicle services available to the public 
except for those provided informally, and on a very limited basis, 
by the church. Because of the tough road conditions traders from 
outside Makete arc unwilling to penetrate the area. Local vehicle 
ownership is virtually non-existent and appears constrained by a 
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The Regional. District. and Village road systems are as depicted in 
Figure 9. Whilst the alignment of most of the Regional road sys- 
tem is of a reasonable standard given the terrain, the surfacing ren- 
ders travel difficult in the rainy season. The Regional class road 
from Bulongwa to Kituio via Ipelele. and most of the District road 
svstem. is in a barely motorable condition and travel is slow. dan- 
gerous and vet-v costly. Most of the surface is seriously eroded and 
much of the alignment substandard, being tortuous, narrow and 
with sections of gradient in excess of 15 per cent. This group of 
roads requires major engineering to re-align substandard sections 
and reconstruct the formation: drains, culverts and bridges also 
required reinstatement. The Village road system has been con- 
structed almost entirely by voluntary iabour and is a significant tes- 
timonial to the determination and enterprise of the IJkinga 
people. Notwithstanding this, the system is in poor condition. The 
roads have not been built according to basic engineering principles 
and few have any positive drainage. Many are narrow and unac- 

combination of factors additional to the poor road conditions and 
lack of repair facilities and fuel supplies. Among these are the 
national shortage of motor vehicles, the difficulty of raising the 
necessary foreign exchange and the locally depressed economic 
conditions. 

Motor vehicle imports are controlled by the State Motor Cor- 
poration and allocated to each Region by the central government. 
An allocation committee, under the Regional Development Direc- 
tor (RDD), decides the distribution of vehicles within each 
Region. The Iringa RDD stated that at the last meeting of his com- 
mittee there were 300 applications for 35 vehicles. One of these 
vehicles was allocated to an individual from Makete because of the 
rarity of applications from the District and because it was felt that 
he would ‘serve the people’. 

Theoretically, the Government will give priority and assistance 
to the application of village groups for a vehicle, providing the vil- 
lagers have first raised a proportion of the money required. In 
practice few seem able to do this because of the difficulty of turn- 
ing surplus produce into cash.’ Headloading and walking are the 
main means of movement. Journeys by these means to Tukuyu (14 
days), Mbeye ( 2-24 davs) and Njombe ($3 days) for special sup- 
plies, such as buiidin-g materi&, and to sell produce are not 
uncommon. Bicycle. handcart and wheelbarrow ownership are 
rare so movements around the farm and within the village also rely 
on headloading and walking (Plate 12). 
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ceptably steep. Most are unsurfaced and eroded (Plates 13, 14 and 
15). 

The lack of vehicles combined with the poor condition of the 
roads contributes significantly to Ukinga’s social and economic 
problems. Church, health and school programmes are maintained 
only at great difficulty and expense, and services cannot be 
extended to ail those that require them. Fruit rots on the trees and 
potatoes in the ground and stores. Many people are discouraged 
from producing more by the certain knowledge that the surplus 
cannot be sold. 

Whilst it is considered important not to overemphasize the ben- 
efits, social and economic, that could be expected from improve- 
ments in Ukinga’s transport, they are none the less real and it 
appears unlikely that they could be achieved by other means. It is 
possible to envisage non-transport ways of overcoming some of the 
current demands for movement, but they cannot be ehminated: 
some examples illustrate ‘Gs. 

The water supply projL<t at Utengulc will minimize personal 
movements associated with obtaining water for household and 
other community needs in the village. However, diesel fuel for the 
pumps will have to be brought in from Iwawa and headloaded 
down a steep valley to the pumping station. All building supplies 
for the project have been headloaded a distance of 8 km. In a simi- 
lar way, the creation of more village health centres might reduce 
the need for the services of the mobile clinics. However, supplies 
would have to be delivered to the centres and seriously ill people 
wfill still need access to hospital. The latter will require adequate 
roads and vehicles to use them. More generally. a simple telecom- 
munications network could greatly reduce the need for personal 
travel. Action in this sector is clearly a government prerogative 
and with ail Makete’s other development needs such a network 
seems unlikely to materialize for some years to come. 

Improvements to the transport system in Ukinga 

The deficiencies in Ukinga’s transport are such that movement 
needs are only likely to be satisified by a package of improve- 
ments. 

Essentially. four types of improvement are desirable: 

1 Encourage the use of low-cost vehicles for the movement of 
loads around the village (firewood, water, manure, building 
materials. etc.) and, where appropriate, of produce to mar- 
ket. This will: 
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- allow substantially larger loads to be moved, compared 
with headloading, reduce the time and effort involved and 
stimulate marketing within the District; 

- improve employment since there is potential within 
Ukinga for the use and local manufacture of several such 
vehicles. 

2 Stimulate the local ownership and operation of goods/pas- 
senger-carrying motor vehicles. This will: 
- assist the people of Ukinga to move their crops to the pro- 

fitable markets of Mbeya and Njombe; 
- inrprove personal mobility; 
- assist the import of essential goods (e.g. building 

materials) into the District; 
- improve access to local facilities. 

3 Upgrade District and Regional class roads to improve all- 

1 

year-round access. This will: 
- permit all-y ear-round passenger and goods access fron 

Njombe and Mbeya to the major centres of Ukinga: 
- improve access for government, church, party and medica 

vehicles between major centres of Ukinga. 
.l 

4 Upgrade Village class roads to improve all-year-round access. 
This will: 
- improve access to government, party and church organiz- 

ations and to medical facilities; 
- in conjunction with 2, 2. assist in movement of crops to proti- 

table markets. 

The four improvements are inter-related and to effect some and 
not others would reduce the benefits that could be expected. For 
example, the upgrading of a village road alone will be unlikely to 
have economic benefits unless the connection to a focus of activity 
is direct. or via District/Regional roads offering a similar level of 
access. 

The benefits of locally owned and operated motor vehicles will 
obviously be grcatcr if they are introduced together with improved 
feeder and main roads. (At present the benefits of locally owned 
motor vehicles are iirnited by the fact that access to many places is 
difficult or impossible in wet weather arci because vehicle operat- 
ing costs are high.) If Regional roads are improved, traders from 
surrounding Districts might travel into Ukinga to buy produce: the 
use of local vehicles will ensure: 

- control over the marketing of produce. particularly its tim- 
ing; 

- that the profits from marketing are retained in the area; 
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- the availability of transport for the import of goods and for 
local welfare and social purposes. 

The present District administration is young and still lacking 
essential facilities. services, personnel, materials and equipment. 
Because of financial and resource constraints, the role of the 
Regional and District authorities in implementing these improve- 
ments is likely to be limited to upgrading of the Regional and Dis- 
trict class roads. The recurrent budget and resources available to 
the District Works Engineer are inadequate for other than limited 
maintenance to the District class road system. 

Low-cost vehicles 

The particular conditions of the Ukinga area - terrain. small- 
holder-based agriculture giving rise to relatively small consign- 
ment sizes. inadequacy of the transport system and the expense of 
providing for extensive movement by motor vehicle - make it a 
very suitable location for the use of low-cost vehicles. A great deal 
of time and effort is devoted to transport, especially if household 
requirements arc taken into consideration. The most basic move- 
ment demands are the carriage of water and firewood to the vil- 
lage. sometimes from considerable distances and frequently over 
steep or broken terrain. Farmed land is often remote from the vil- 
lage and both inputs and outputs have to be moved between them. 
Cargoes are headloaded long distances up and down the escarp- 
ment: from LJkinga to Tukuyu. Mbeya and Njombe; and from the 
villages to major markets in Makete. Whatever is done to improve 
the road system and to make motor vehicles more widely avail- 
able, it is apparent that much transport wiil continue to take place 
on the tracks and footpaths that criss-cross Ukinga. 

Given the effort the people are prepared to put into carrying 
loads on their heads. there is potential for introducing non-mecha- 
nized vehicles to utilize this effort more efficiently and to reduce 
the time and the arduousness of this transport element. Since we 
are primarily concerned with low-cost Lfehicles for own-use by the 
poor. then cost, scarcity of fuel, complexity and the difficulty of 
obtaining spare parts ail argue against mechanized transport. The 
existing use of non-mechanized vehicles in Ukinga supports this 
approach. Even in mountainous villages several bicycles are found 
in use. Whiist such a vehicle is not well suited to the terrain and 
few journeys can be accomplished without pushing the bicycle part 
of the way. its use clearly indicates that it is regarded ‘by the people 
themselves as better than the alternatives: walking or headloading. 
Simil;lrly, isolated examples of crude wheelbarrows of all-wood 
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construction are seen in Ukinga. Again their use, however inef- 
ficient, indicates they are preferred to the alternatives of human 
carriage. Neither bicycles nor efficient wheelbarrows are readily 
available in Njornbe, Mbcya or Iringa, much less in Ukinga. 

The use of animals removes. or reduces considerably. the 
human effort required to move loads. Substantial loads can bc 
moved even across difficult terrain. It would be feasible for two 
persons to control a train of ten or more pack-carrying donkeys on 
any of the trading routes traversing the escarpment separating 
Ukinga from the Lake Malawi communities. Such a train could 
move substantially more than the humans involved: each animal, 
depending on breed and condition being capable of moving 3 to 6 
times the weight to be carried by a human. The people of Ukinga 
;tre used to dealing with animals, but not with work animals, so a 
learning process would be involved in their introduction. 

It is considered that there is potential within Ukinga for the use 
c,f several types of low-cost vehicles: 

- dwtyyl~ and shoulder pole; 
- wheelbarrows and hxldcarts: 
- anini;ll transport (siclcigc. pack animal und cart): 
- cycle panniers and trailers (including those for evacuating 

patients to hospital in the absrnce of motor transport). 

Most of thcsc vchiclcs could bc manui’actured locally. and 
indeed should be to ensure availability. 

Local operation of motor vehicles 

There are: in Ukinga no locally owned and operated vehicles 
whose services the‘ public can use. The reported hiring, by individ- 
uals in Ukinga. of vehicles from Njombe or Mbeya is unattractive 
bccausc of the difliculty of arranging cargo in both directions with 
conscqucnt incrcascd hire costs. To overcome the difficulties this 
situ;ltion imposes. the intrix~uction of a pilot vehicle hire schcmc is 
proposed. This has both long and short-term objectives: 

1 l~rl~q-rc~~l - to improve the ;ICCCSS of villagers to motor trans- 
port SC) that they can market their crops more cffcctively and 
obtain goods more easily which have to be purchased outside 
the Ukinga area. 

2 short-fcvrrz - to evaluate the demand for ;lnd Liabilitv of a - 
commercial transport service; 
- to demonstrate the viability to village groups. entrepre- 

rieurs and financing institutions. 



Plate 13 A major road in Makete 

Plate I4 Many roads also act as rivers 



Plate 15 The main access to a village 
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It is recognized that such a scheme will be a risky venture since. 
with the terrain and road conditions, operating CY~S~S will bc high. 
Also if the scheme fails it would be more difficult for anyone else 
to launch a similar venture. However, the potential returns arc 
also very high. A sack of apples (XC)-100 kg) retails for T.Sh. IS0 in 
Rulongwa. but (hc~dloaded) T.Sh.750 in Mbeya. Similarly, the 
respective prices for a lsag of wheat arc said to be T.Sh.30 and 
(700. 

It is recommended that initially the service bc confined to a 
single vehicle such as a long- wheel-base ii-wheel-drive pick-up or ;1 
3-tonne pay-load light truck selected from a list of 12 makes to 
~,vhich the Government 1~s announced future imports will be 
restricted. It is proposed tha the vehicle should be operated on ;i 
fully commercial basis so as to cover costs, including allowances 
for maintenance XKI depreciation. Pricing of services might also 
hc such as to generate a surplus for future expansion of the scheme 
if it should prove successful. 

l$grading village roads 

Most villages in Ukinga a-e accessible by motor vehicles although 
the quality of the routes serving them vary from those giving ;ICCCSS 
only n.ith extreme difficulty to a few providing for near all-ycar- 
round movement. The maJority of these routes have been con- 
structed, and arc maintained, by village self-help efforts. Few all- 
\\rc;lthcr roads have rcsultcd because of: 

- lack of kncnvledpe about the techniques of earth road con- 
struction and rnaintcnancc; 

- inadquatc provision of culverts and bridges; 
- lack of suitable crushed rock or gravel surfaces in places 

whcrc indigenous soils become easily waterlogged. 

Village roads in the at-c3 are low on the Government’s list of 
priorities. In the prevailing economic climate it is considered most 
unlikely that funds will become available for the maintenance of 
Village class roads. Consequently they arc only likely to be 
improved if present self-help efforts can be redirected and made 
more effective in establishing and maintaining roads which can 
lvithstand the IWX! climatic conditions. 

The most important single requirement in upgrading existing vil- 
lage roads is to improve their drainage since the prevailing prob- 
lems centre on the waterlogging or erosion of the surface due to 
the uncontrolled flow of Fvater. More specifically, it will be necess- 
ary to prv\ide: 
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1 all roads with a cambered running surface and side drains; 
2 lead-off drains where appropriate; 
3 culverts to conduct concentrated water flows across the road; 
4 spot improvements on naturally water-logging soils and very 

steep gradients by provision of crushed rock or gravel sur- 
faces; 

5 protection measures in side and lead-off drains; 
6 selected clearing of brush and trees from the roadside to per- 

mit the surface to dry out after periods of rain; 
7 for the diversion, before the side or lead-off drains are 

reached, of potentially erosive water flows from footpaths 
crossing the road formation; 

8 selected widening of the road formation particularly in moun- 
tainous areas; 

9 selected re-alignment to reduce gradients or the length of 
route; and 

10 safe bridges for major streams and rivers. 

To achieve these objectives it will be necessary to educate vil- 
-lagers in improved methods of construction and maintenance. and 
in some cases to supplement their efforts by technical personnel 
skilled in the: 

1 construction and maintenance of a good road formation com- 
prising the running surface, side and lead-off drains; 

2 execution of erosion protection measures; 
3 widening and realigning of road sections; 
4 construction of culverts and bridges; and 
S excavation and crushing of rock and gravel. 

The majority of these technical personnel should be recruited 
from and trained in the Ukinga area. 

The emphasis on re-directing village self-help efforts implies 
that upgrading will be by labour-based rather than the normal 
equipment-intensive method. Such a policy is eminently suited to 
local conditions because: 

1 of the tradition of road construction and maintenance and the 
availability of labour; 

2 of existing acute difficulties in obtaining construction plant. 
fuel and spare parts; 

3 the terrain - most of the roads are in hilly or mountainous 
side-cut - will make the operation of bulldozers and graders 
hazardous and extremely expensive; 
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3 most of the direct benefits of the investment will stay in 
Ukinga in the form of wages rather then be exported immedi- 
ately in the form of equipment purchases; 

5 it should inculcate the necessary skills to enhance the standard 
of future road maintenance. 

Any external assistance for the upgrading of village roads should 
be supplementary to, rather than a replacement for, the existing 
voluntary system. Thus, it is not proposed to pay village labour for 
road work other- than in exceptional circumstances. The major 
reason for this is the need to safeguard the future maintenance of 
the upgraded roads without any external assistance. Experience 
elsewhere suggests that if villagers were to become accustomed to 
being paid for work on roads it is unlikely that the tradition of 
voluntary maintenance will survive. However, it would be necess- 
ary to pay skilled labour during their employment on the project. 

To implement village roads upgrading programmes it is pro- 
posed to set up a unit which would operate a mobile team to pro- 
vide technical support to villages in improving their roads. It is 
proposed that the Unit should enter into a covenant with village 
Icadcrs, or the leaders of a group of villages as appropriate, for the 
upgrading of the road linking the village(s) to a market centre of 
the Regional/District road system. LJnder the terms of the coven- 
ant the Unit would undertake to: 

1 plan the improvement of the route and conduct all necessary 
survcvs; 

2 provi& an estimate of material and labour requirements; 
3 train selected villagers - to act as local ‘gang leaders’ - in 

basic construction skills; 
4 provide any specialized tools and equipment as necessary; 
5 provide overall skilled supervision; 
6 undertake and provide skilled labour for the more difficult 

operations such as surveying and setting-out, rock crushing, 
haulage of material. culvert and bridge construction; 

7 provide rock and timber. if unavailable from village 
resources, and other non-local materials, e.g. cement, wire 
gabions. etc. 

In return the village(s) would be required to provide free of 
charge. c - 

1 the l;ibour- required for an agreed duration and starting time; 
2 materials such as rock and timber for bridges/culverts. if feas- 

ibie. from village resources; and 
3 to give a guarantee for the road’s subsequent maintenance. 



Summary 

This chapter is the only one in the book which presents a compre- 
hensive programme to overcome the transport problems of ;t 
specific area. In fact, the proposals made are a practical reflection 
of the theme of the book. That is, that any proposal to improve 
transport in the rurai areas must take into account the actual 
demand, the resources available and the sustainability of the 
actions proposed. Whilst more roads would indeed help the people 
of Ukinga, it is cluite clear that the economic conditions in Tanza- 
nia will allow only a marginal increase in government expenditure 
for road construction. It is therefore important to look for alterna- 
tives which can complement the limited road network available. In 
the case of roadworks a scheme similar to the one proposed for the 
Ukinga area was operating very successfully in Afghanistan’. illus- 
trating that alternative approaches of this nature are certainly a 
feasible proposition. 

Since the time of the study, both the Government andthe donor 
community have shown great interest in this project. It is hoped 
that it will be implemented in the near future. 
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CHAPTER 9 

angladesh ural Transport Studyt 

Introduction 

Rural transport facilities in Bangladesh are extremely poorly 
developed. The Planning Commission has estimated that 80 per 
cent of the 68,000 villages have no direct access to mechanized 
transport facilities.’ For the major part of their travel the rural 
population rely on non-motorized means such as rickshaws, hul- 
lock carts, country boats, and bicycles. This study was initiated by 
the Government to investigate the present and likely future needs 
for rural transport. The distinctive feature of the study was its 
focus on the role and consequences of rural transport improve- 
ments in relation to rural development. In particular. the study 
was one of the few to have raised doubts about the causal relation- 
ship between transport and development. 

A sample of five tharzas (administrative units) was used, 
although certain biases relating to farm size and accessibility were 
included. In selecting the thanas, an attempt was made to take 
account of seasonal and geographical variations. The study was 
carried out between 1975 and 1977. 

Background 

The inspiration for this study came from two sources. The first of 
these was the Bangladesh Transport Survey completed in 1974. 
This concentrated on the main inter-district arterial transport sys- 
tem and its results incorporated numerous assumptions about the 
movement of goods in rural areas. There remained a need to 
investigate the transport of agricultural commodities from farm 
gate to primary and secondary markets: these movements occur 

*‘This chapter is based on the study carried out bv the Planning 
Commission of the Government of Bangladesh &th advisory services 
from the Overseas Development Group of the University of East Anglia, 
United Kingdom. 
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before the arterial system is reached. Secondly, considerable rural 
development work has been carried out in Bangladesh since the 
early 1960s involving the introduction of irrigation, fertilizers and 
high-yield varieties of seeds, and resulting in a considerable 
increase in agricultural production. Consequently, there has been 
an increased demand for transport of both agricultural inputs, in 
the form of fertilizers and diesel oil for irrigation pumps, and of 
outputs as a result of a considerably increased volume of market- 
able surplus. In most development proposals and feasibility 
studies, it has been assumed that the existing rural transport sys- 
tems can cope with this increased demand although little detailed 
information about these present systems is available. In particular, 
it is not known whether they are a real limitation to development 
efforts. 

The study was devised to find out the present methods of rural 
transport, their costs, capacity to absorb the increased traffic con- 
sequent upon development programmes, variations within the 
country and between seasons in rural transport methods, and how 
the agricultural commodities get from the farm gate to the arterial 
transport system. The study also examined the movement of goods 
between farmers and traders and the extent to which rural trans- 
port is a constraint upon rural development. Two specific objec- 
tives of the study were to establish: 

1 present and likely future methods of rural transport and how 
they might feed into the arterial network; 

Z an appropriate methodology by which real transport con- 
siderations can be included within overall rural development 
planning. 

Study approach 

Bangladesh oxhibits considerable gcographicul and seasonal vari- 
ations and the collection of information on rural production, con- 
sumption an3 transport to illustrate this variety would bc nearly 
impossible. The approach used was to select five ~lmnas (adminis- 
trative units), from the 315 that comprise Bangladesh. as study 
areas (see Figure 10). The study areas chosen were selected to take 
account of the seasonal and geographic differences in Bangladesh 
and the different levels of r116al development that are already 
found. In addition to norma; base data collection. observations 
and interviews were conducted at a sample of the different ‘levels’ 
of rural markets; interviews were also conducted with a further 
sample of farmers. 
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The study meth~~dology gave rise to two bixxs in the rtxalts. 
First, the size of the survey team itself led to transport and accom- 
modation problems and this meant that only in exceptional cir- 
cumstanccs was it possible to include areas of the country at 
considerable distances from main roads.’ Second. the method of 
selecting farmers for interview also biased the results. The bias 
derived from the assumption that the surplus food in any area of 
Bangladesh is produced and marketed by the large farmers, and 
thus it is they that ha?~ t lx greatest call on the transport facilities 
in an area. It was. as a consequence of this assumption. thought 
important to ensure that a representative sampie cJf iiieSe hrge 

farmers were selected. In the light of the marerial collected in the 
study it now appears that the small farmers, because they sell and 
buy paddy and rice. are also heavy utilizers of the transport facili- 
ties. Their vastly superior numbers means that a more representa- 
tive sampling method would have been desirable. The deliberately 
biased sampic taken of jrirgc f;irmcrs ;viis niadc less ;epr~s~n~;~ti~e 

by the method which had to be chosen to select the farmers to be 
interviewed in each size group. Because of the shortage of time it 
was not possible for the investigators to visit each farmer in his 
home. This would have involved long journeys. on foot in man) 
casts. Rtthttr the local LJnion’ Council officers were notified in 
advance of the survey, its purpose and the desired nature of the 
sample of farmers. The farmers thus selected were asked to be 
available at the union headquarters on the appropriate day. ‘This 
undoubtedly biased the sample tow:uds the ‘de\:eloped’ farms and 
the larscr ones in each size group. In the last thza to be studied 
the sampling frame was changed and in each union of the tl~rrla 
two villages were selected, one close to a main road and one more 
distant from good transport , and a 10 per cent sample of all farms 
within these villages was studied. 

Findings of the study 

The main points to emerge from the study can be summarized as 
follows: 

1 The small farmers have a need for frequent marketing of 
small quantities of goods. This is reflected in the purchase of 
about as much rice or paddy as is sold and in the generally 
small loads carried to market by farmers over very short dis- 
tances. These sales immediately after harvest are necessary 
partly to repay debts (see 6 below) and partly because of a 
lack of suitable “storage (see 2 below). 
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Z A lack of suitable storage on farms and of Credit for fill n~rs 
are the main reasons why paddy has to be sold shortly after 
harvest rather than kept for use later in the yo;tr. In one of the 
study areas between 30 and 40 per cent elf the paddy is sc?ld 
within two weeks of harvest either to repay debts or because 
of lack of storage. Pricea arc lowest after harvest because of 
the resulting glut. Small farmers are particularly short of stor- 
age. Improving storage, perhaps on a village rather than a 
farm level. would reduce the necessity to buy anti sell the 
same products at different times of the year. In one arca. for 
cxamplc, the small farmers SC!1 17 per cant of their harvested 
paddy (mostly directly after the harvest) and they I-e-buy the 
equivalent of 26 IJtr 5.3 ,tnt later in the year. Improved storage 
would also spread t!Ie sale of paddy over a longer period of 
time. Roth these developments would reduce the strain on 
rural transport facilities available for producers who have a 
IJeIlui!lc surplus. 

3 dissatisfaction expressed with the state of transport in rural 
areas is, at least in part. a result of a lack of vchiclcs. 
especially country boats”. which therefore ties the small 
farmer to the local market where hc is in the hands of a very 
limited number of traders and receives a low price for his 
paddy (see 7 below and Table 3 1). 

1 Fertilizer distribution benefits the large farmers. This is partly 
because access to the fertilizer supplies through the important 
markets is casicr for the large farmer who has his own trans- 
port, and partly because the !Hrge farmer is financially in a 
better pt.>s”ion to n>lli<e +k*> .a-- -*f’~** ’ lllL UII~I I~cidi payments necessary to 
obtain t hesc resources. 

5 Access to irrigation pumps and irrigation water is similarly 
Iiinited to the Iargc farmers. 

h The role of traders in the marketing of rice and other products 
and in the provision of credit to farmers is of the greatest 
importance. Most farmers are in the hands of a very small 
number of traders when selling in the local markets. Thcxi: 
traders advance money to buy inputs and food before h.iI vest 
in return for a share of the paddy at harvest time. Thiq 4l;:re is 
*bought’ at a price that ensures a very high interest rate to the 
trader. Without this credit many farmers would bc forced to 
sell their land or, if they are sharecroppers, to move to cities 
where ration supplies are more readily avaiiable, or to find 
work as labourers on farms or food-for-:G:cx-k programmes. 
Access to government credit is time-cc::Ituming and difti<ult. 
Credit agencies are often at a considt;rable distance and mak- 



ing these journeys may absorb up to 25 per cent of the credit 
applied for. 

7 Rice procurement favours ths large farmers and traders. 
Access to the limited mn+ cr of procurement ccntres is rcla- 
tively easy for these groups and, because of their larger 
volume of rice for VI@ . &, ;;lso relatively cheaper. As long as rice 
marketing is tie,; tL, the provision of credit. the government 
rice procurement programme will have limited effects on the 
small farmer Q. who are obliged to sell to the traders who pro- 
vide the c,&it. 

8 Production, storage, marketing and credit form a closely con- 
nected quartet and development work and investment should 
no: %:\lnsidcr one without an assessment of its impact on the 
other three. 

9 Rural transport is difficult over much of Bang!adesh but it 
does not at present provide the only constraint to agricultural 
development. The vast majority of Bangladeshi farmers cltlti- 

vate very small acreages and the constraints limiting their 
increased production are associated with unequal access to 
resources (particularly credit and agriculture inputs) and tied 
marketing arrangcmcnts with traders where competition is 
limited. To improve rural transport alone in this situation is 
likely to pro‘ide greater advantages to the larger farmers and 
to the traders, both groups having their own transport (hul- 
lock carts and country boats). Transport development should 
be conceived as part of an overall rural development package 
aimed at improving conditions for sma!! and Iargc farmers. 

10 Present rura! transport is slow and labour-intensive but th-c 
are few commodities for which speed is essential, and rural 
iabour supply is abundant and growing. Most transport infra- 
structure improvements, while providing employment during 
their construction. reduce the total labour requirements in the 
transport sector in the long run. Agricultural improvements of 
all sorts have in the past encouraged a concentration of land 
holding in fewer hands and an increase in the number of 
share-croppers and landless labourers. ivztpro\~enterzt of tram- 
port facilities alorze is likely to accelerate this trend by providing 
fluther advarztage to bigger farmers. Transport demand is at 
present highly seasonal and the peak demands could be 
reduced and levelled out by improvements in credit and rural 
storage. Some paddy is sold at the same time as the sale of 
small amounts of perishable goods such as vegetables and 
eggs. However V if the need to sell crops, especially paddy. 
directly after harvest can be reduced through local storage 
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Table 44. Country Boat Ownership (%) in Relation to 
Size of Holding (ha)l 

Sun/e y area 
Opers tional holding (ha) 

O- 1.6 7.6-4.0 -I- 4.0 

1 Little used except in some areas in the wet season only 

2 36 N/A 76 
3 18 46 60 
4 Little used anywhere in survey area 

5 55 75 ‘95 
* - 

! Ownership is not only a function of size of holding (wealth) but also of 
!oca:ion. Bangladesh is subject ?o seasonal floodrng. In some cases this IS 
extreme and all land transport ceases for several months. boat ownership IS 
vrrtualiy essenttai to survival; in other areas for example, the r-forth-west 
- little, if any, flooding occurs and land transport domrnates. Many coastal 
and some inland areas of Bangladesh are only accessible by water. 

and credit availability. the capacity of the existing rural trans- 
port facilities should. with some improvements, he adequate 
to cope with increased agricultural output. Small farmers 
rarely employ labour, relying on that of their families, and 
any reduction in marketing time would be a net gain to the 
productive employment of that family. 

11 In areas where the cropping ratio is high and the scope for 
further increase in productivity is limited, the main need for 
improved speed of travel is for the movement of skilled and 
experienced manpower. Because. under existing arrange- 
ments, this is in short s:rpply for health care, family planning, 
agricultural extension services. etc.. the few people who are 
available have to be mobile and have quick access to rural 
areas. They cannot be based in dispersed locations without a 
substantial increase in their numbers. Thus, the movement of 
manpower into rural areas, rather than an improvement in the 
movement of goods out. may provide a justification for rural 
road construction and other transport improvements. In this 
case. the detailed prioritics for road construction and 
improvement become fairly obvious: thirst, access to the thum 

headquarters or major population centre and from there, 
access into the interior of the thmw , probably by means of a 
spine road or routeway more or less down the centre. 
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The study findings suggested that the transport of goods and 
freight does present a problem in the rural areas of Bangladesh. 
Nevertheless, they also reveal that the conventional response to 
this problem - the provision of transport ‘qfrastructure - may 
not be appropriate. In the first place, lack ot transport is only one 
of a large range of obstacles that impeded development. Providing 
it will not, automatically, lead to development. Moreover. other 
solutions to the problems posed by lack of transport may be more 
cost-effective and may ben::fit a larger number of the population. 
‘The reaiiocation of services. the provision of storage for paddy, 
better credit facilities, access to simple vehicles would all help to 
solve problems which are presently seen to be the fault of trans- 
port. Unlike most of its predecessors, and many of its successors. 
this study did noi assume that the solution to the lack of transport 
was necessarily the provision of roads. Indeed it suggested that 
there sould ‘0~ .)thtir. more cost-effective, ways of solving the 
problem. This naturally l-A + Lu Lo a rcasscssmcnt of appraisa! mLL -‘hod- 
ology. 

In RangMesh. as in many parts of &he world. the assessment of 
the benefits c-rt’ transport improvements has been based on the esti- 
mation of the savings to existing users of the transport facility and 
an allow::.nce for the benefits generated by the investment. As far 
as user savings were concerned the levels of traffic were such that 
the benefits so deri\.ed were unlikely to justify anything but the 
most meagre investment. The study indicated that the most likely 
generated traffic benefits would result from an increase in agricul- 
t ural production. 

The evidence suggested that such effects were likely to be small. 
For most crops, transport costs represent only a small proportion of 
1 he market price. Therefore, reductions in transport costs aione 
would offer little incentive to increase production. Similarly, trans- 
port costs represent only a small part of the cost of farm inputs 
such as fertilizer (approximately S per cent for urea) and therefore 
transport cost reductions are unlikely to lead to significant 
increases in use of these inputs. Probably one of the few situations 
where transport improvements would have a dramatic effect on 
production would be where new land can be brought into cultiva- 
tion or where the cropping ratio can be substantially improved. 
Such situations are rare in most parts of Bangladesh. Generally 
speaking, the benefits to generated traffic are likely to be fairly low 
and unlikely to significantly alter the conclusions reached on the 
basis of normal traffic unless other obstacles to increased output 
cali be overcome. 

The general conclusion therefore was that, whilst transport was 
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one of the constraints to development, ld..,e investments in trans- 
port alone could not be justified because: 

- other constraints would still effectively limit Development; 
- road improvements would merety benefit the minority elite 

who were able to take advantage of the investment. 

Summary 

The study findings argued strongly ii&r I~IL: :icsessment or ;ilf!.:i-;;a- 
tive ways to solve the transport problem. In subsequent work, the 
Planning Commission has described one element which merits 
serious consideration - the local transport system. The study 
noted that one of the serious constraints was the lack of access to 
even the most simple vehicles. If attention were focused on this, 
the local transport system might be able to play its proper role as a 
complement to the national system. !n Bangladesh, 50 per cent of 
the population are more than 10 km from the recognized transport 
network. Non-motorized transport, and in particular head a.nd 
shoulder loading. dominates rural transport. In the riverine parts 
of the country, sictpie boats driven by oars and muscle power are 
the only means of transport. The Planning Commission has esti- 
mated that non-motorized transport accounts for more than half of 
freight and passenger movements in rural Bangladesh. As far as 
transport is concerned therefore, it would appear that investments 
in impraoving the qLta!ity of non-motorized vehicles wouid be 
equally profitable as investments in road improvements. 

The work carried out by the Planning Commission and its 
advisers is of particular interest because it eschews the conven- 
tional formula that investments in rural transport will result in 
rural development. It accepts that transport is one of the con- 
straints to development but must be viewed in conjunction with 
the other identified constraints. Equally transport is understood to 
have two distinct and complementary elements: the national sys- 
tem. upon which previous attention has been focused, and the 
local transport system, which has been generally ignored. 



CHAPTER 10 

ransport for all Farmers in 

Introduction 

For the final case study we return to Kenya. Charles Kaira’s study, 
described in Chapter 4, was concerned with a detailed comparison 
of transport patterns in two villages. This study is concerned more 
with general transport policy and how it affects small farmers. 

In Kenya, there arc over 1.5 million small farms, most of which 
are less than 5 ha. The study was carried out by John Howe as part 
of a general evaluation of how transport planning in Kenya affec- 
ted these farmers. Whilst it is somewhat dated, having been car- 
ried out in lY76, it does provide a sound description of how 
transport constrains the development of small-farmer agriculture. 

Background 

The study is based on a short-term field investigation carried out in 
1976. The investigation drew upon published statistics, data drawn 
from other studies and surveys, .md information obtained from 
informal interviews with farmers, transporters, local government 
officials and other key informants. 

Study findings 

All small farmers in Kenya need transport for the production and 
marketing of crops and livestock. and household activities. How- 
ever, the survey revealed a wide variety in the specific transport 
requncments of different farmers. depending on the crops grown, 
number Of !iVeStOCk owned, size of farms, distance to market out- 
lets, and the range of inputs used. This variety is reflected in Table 
42, which summarizes the findings regarding frequency of trips, 
trip purposes, typical loads, distances and pathway conditions 
associated with the different transport requirements. The figures 
suggest that most important needs can be characterized as the 
movement of small loads (lo-150 kg units) over relatively short 
distances (l-25 km). On-farm the range of loads is likely to be the 
same, but the typical distances are shorter (l-13 km). 



Je 42. Transport equirements of SmaiI 

All srri.:II farmers 

---- 

All small farmers 
above subs;lstence 
k?Vd 

0i-farm transport connected 
with subsistence. transport 
of food products from plot 
to dwelling 

-- 

On-farm transport connected 
with commercial farming’ 
transport of products and 
Inputs from fields to 
storage area 

Dally 

Follows agricultural 
schedule. varies 
with crops 

Very small 
10 kg 

Depends on yields, 
increases wlttl 
acreage under 
cultivation or 
grazing 

Very short 
1 km 

Increases 
with acreage: 
1-2 km 

Off-road 

Off-road 

All small farmers 

All small farmers 
above subsistence 
!evel 

Gathering ot water and fuel 
from areas near farm 

Trips to local market. 
transport of surplus producls 
from farm to market and 
purchased products back 
from nlarket to farm 

Probably dallv 

Dally. twice a week 
or weekly; depending 
on market schedule 

50 kg water aqd Depends on Primanly 
30 kg flrewaod available suppltes: off-road 

2 - 13 km quoted 
-_ -- 

Depends on yield, Up to 25 km: Part off-road, 
acreage, transport average part on-road 
capacity: 5-15 km 
15-150 kg 

- 

All small farmers Transport of cash crops Depends on Depends on ytelds, 5-10 km Part off-road, 
producing cotton, to collection points, depots harvesting schedule. acreage, transport average part on-road 
I.offee, tea or or buying centres pertshability of capacity 
pyrethrum product 

All small farmers Transport of surplus food Depends on Depends on yield, 5 -25 km Part off-road, 
producing milk, maize products to collection points, harvesting schedule, acreage, transport average part on-road 
and food crops not depots, or cooling centres perlshability of capacity 
sold at farmgate product; daily for milk 

All small farmers Transport of inputs from Follows agricultural Increases with 5-25 km Part off-road, 
usrng purchased buying centre or stores schedule; varies acreage, minimum average part on-road 
Inputs such as wrth crops 50 kg bag 
fertilizers. chenxcals. 
spectal seeds 

- 

Most small farmers Trips to major towns for Probably once a Usually small: Up to 50 km Pnmarily 
specral goods or services month on average 30 kg on-road 
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On-farm transport is required for a variety of tasks related to crop 
production and household needs. Movement of seeds. fodder, fer- 
tilizer and other inputs, as well as movement of harvested crops, is 
required each season as part of normal farming operations. Also, 
firewood and water must be gathered from areas surrounding the 
farm for the household. Since the farmer must follow a fairly rigid 
schedule to obtain desired yields, it is important that on-farm 
transport should not be SC; time-consuming as to delay important 
operations. 

The degree to which on-farm transport becomes a bottleneck 
depends on the pool of labour available. the size of the fields and 
their position relative to dwellings and storage areas, and the 
abundance of supplies of water and fuel. Although traditional 
methods such as headloading and, in some areas, animals have 
been adequate in the past for on-farm movements, the introduc- 
tion of new inputs and high-yielding seed varieties is beginning to 
strain the available transport capacity. While loads and distances 
are manageable for some tasks. such as milking cows or gathering 
food for n-teals. other on-farm transport tasks are very time-con- 
suming, particularly the gathering of fuel and water. It has been 
estimated that women and children in the rural areas spend an 
average of three to six hours per day gathering water for home use. 
In cases where additional water is required for crop spraying or 
livestock, on-farm transport is even more burdensome and can 
contribute to 1owerc.d yields by interfering with the timeliness of 
farm operations, if headloading is the only form of movement.’ 

An important requirement of the farmer, related to crop produc- 
tion, is the transport of inputs from market ou:iets ;o the farm. 
The most important purchased inputs used on small farms in 
Kenya include fertilizer, insecticides for crops in storage and in the 
field. and seeds. Use of these purchased inputs has always been 
high in the large farm areas, but only recently have they been pro- 
moted among smallholders. and the distribution network is rela- 
tively thin and underdeveloped. 

Of the two main distribution channels for inputs, the Kenya 
Farmers Association Limited (KFA) has the most comprehensive 
coverage. In the early 197Os, over half of total KFA sales went to 
smaller farmers. However. because of fixed margins for stockists, 
which do not include transport costs, smaller and less commercia- 
lized farmers in remote areas were effectively excluded from 
access to inputs sold by KFA agents. In response to the need of 
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some of these farmers, the co-operative movement began to play a 
role in input distribution through a new nrerchandising branch of 
the Kenya National Federation of Co-opcrativcs (KNFC). Dis- 
tames to KFA and co-operative stores generally range from 5-Z 
km on average, but there is considerable variation depending on 
the effectiveness of the distribution network in the a?ea. The loads 
involved vary with the acreage of crop!; under cultivation. For 
some inputs such as fertilizer. however, a 31 kg bag is the mini- 
mum quantity available, and this is t(~ heavy to be carried any dis- 
tance by’ headloading. The problems small famers cxperiencc in 
obtaining inputs are therefore due in part to lack of appropriate 
transport alternatives as well as the limited network of KFA and 
KNFC distributors. These transport and distribution problems 
have had serious consequences in some: areas; the failure to obtain 
needed inputs at the correct time has hcen an important factor 
holding down yields among smal tholdcrs. 

Another impcbrtant requirement for the smaliholdcr is the trans- 
pcjrt of agricultural products to market for salt. The market outlets 
;rvailablc to the small farmer in Kenya include local market places, 
itinerant traders, co-opcr-ative marketing societies, and official 
agents of statutory authorities such as the Maize and Produce 
Board. 

As yields increase on existing farms, as new lands are opened up 
for cultivation, and as improved inputs are accepted by small 
farmers, transport requirements increase. A typical smallholder 
participating, in the Integrated Agricultural Development Project 
is cxpcctcd over a four-year period to increase his amual output 
from S-5 tonnes to 12.6 tonnes. Most of the increase in production 
will be for sale and will require transport to a market outlet. 

For mtrjor export and cash crops such as coffee, tea. passiz-m 
fruit and pyrethrum, collection services are well organized by co- 
operatives and traders, and collection points in many areas are 
within a reasonable distance of the farmer. In tea growing areas, 
for example, roads constructed specifically to serve the tea indus- 
try allow efficient collection services which require farmers to tra- 
vel no more than 5 km to collection points. 

For farmers growing foodcrops however, few market outlets are 
available. Although the Maize and Produce Board has a number 
of agents who purchase produce on their behalf, there are too few 
of these agent.s to provide a marketing LJutlet within easy reach of 
most farmers. Co-operative collectio I services for minor food 
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crops such as pulses, potatoes, peas, sorghum and rnillet are vir- 
tually non-exisrent. Although there are over 200 multi-produce co- 
operative societies in Kenya which handle these food crops, many 
do not consider the provision of collection services to be one of 
their functions. Among those co-operatives who provide limited 
collection services, there seems to be a general lack of transport 
capacity and a shortage of buying cc’gtres. 

For many small farmers growing foodcrops, then, the c,nly mar- 
ket outlets available are the local market places and the private 
traders. Most iscal market places operate on a regular schedule 
and are within 5-15 km of small farmers. In areas where agricul- 
tural potential or population density is low, the farmer may have 
to travel longer distances to get to the market place. A.lthough the 
aggregate amount traded in these market places is quite large, 
individual trading generally involves small amounts. 

Farmers who produce a large surplus of food crops often sell to 
itinerant traders as well as in the market place. Since the traders 
operate pick-ups which can penetrate many areas, these farmers 
only have to transport their goods a short distance to the roadGde. 
However, ,there are reports that prices offered by the traders are 
extremely low and many smallholders would like to seek other 
market outlets, but have no alternative transport. Farmers grow- 
ing low-value, bulky, perishable foodcrops such as potatoes are 
particularly dependent on itinerant traders since they lack the 
transport capacity to carry large, heavy loads to the local market 
pl:ice for sale. 

In the Meru and Embu regions, for example. problems with 
transport limited the Lultivation of areas which had a high agricul- 
tural potential. The higher zones of the Meru region are among 
the most important potato producing areas of the country. Yields 
are very high (18-22.5 tonnes per ha) and a relatively small plot 
can be an excellent source of cash earnings. However, most of the 
potatoes are harvested over a relatively short period and, with no 

storage facilities, large quantities must be transported promptly to 
the market to avoid spoilage. Indeed, it is a matter of record that 
in most normal years the farmers have been dependent on traders 
who circulate among them offering low prices related more often 
to the farmers’ transport difficulties than to actual values. For 
example, in one area it was reported that farmers were selling 
potatoes at the farmgate for K.Sh.2540 per bag as against a selling 
price of as much as K.Sh. 150-200 per bag, in the capital. As typical 
round-trip transportation costs from the area to the capital are no 
more than K.Sh.8-10 per bag, the income to the trader from sale of 
the produce is substantially higher than that to the farmer. How- 
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ever, it does relieve the farmer of the need to negotiate supply and 
delivery of the produce to buyers in the capital. 

Limited milk production by smallholders is a common example 
of agricultural yields held back by transport constraints. Although 
the services collecting and transporting milk to the creameries 
appear to be efficient, movement of milk from the farms to collec- 
tion points has proven to be a time-consuming activity which limits 
production in some regions (Nakuru, Kericho, Meru and Embu). 
Because there is a lack of cooling facilities on small farms, the milk 
must be transported daily by bicycle or by hand to the nearest col- 
lection point. Throughout Kenya. this lack of transportation and 
storage produces a pattern of selling only the morning milk, while 
the evening production is consumed at home, fed to calves, sold 
among any interested neighbours, or simply wasted. Officials esti- 
mate that in some areas as much as 10-30 per cent of the milk yield 
may be wasted. .A serious constraint to increased production 
results since the farmer realizes that increasing overall yields will 
also raise the amount of evening milk for which he has no cash 
market. In certain areas the Agricultural Finance Corporation has 
established a maximum ‘loan limit for dairy cows until the problem 
of collecting evening milk is resolved. 

Transport modes used by Kenyan smallholders 
4 variety of transport methods are used by small farmers to meet 
their requirements. Headioading is by far the most common 
method, being used for on-farm transport, gathering of fuel and 
sater. and trips to and from marketing outlets. Surveys some 
years ago showed that over 90 per cent of rural trips were on foot, 
4 per cent by bicycle and just 2.5 per cent by motorized trans- 
port?” Wheelbarrows and animal-drawn carts or sledges are also 
used by some farmers for on-farm transport and gathering of water 
and fuei supplies, but only in a few areas are they common 

Transport by tractor and trailer is relatively rare in smaii farm 
areas. Tractor hire services provided by entrepreneurs and the 
Government are generally confined to ploughing, which is more 
profitable. The tractors available are mostly 50-60 hp units which 
have relatively limited transport capability despite their high 
power output. 

Motorized road vehicles are available to small farmers in the 
form of buses, matatus. and small pick-up trucks available for hire. 
While buses and rnatutus are used widely by small farmers for 
longer trips, the pick-up trucks for hire provide services only 
indirectly through private traders and co-cperative collection ser- 
vices. These entrepreneurial services are filling many of the 
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important transport needs of smallholders, but only for those 
located close to the main roads. 

Costs and charges for transport 
Table 43 gives a summary of estimated costs and charges of the dif- 
ferent forms of transport used by farmers. Many of these figures 
must be treated with caution since the evidence upon which they 
are based is fragmentary. It is clear that for buses and matatus the 
unit cost is dependent upon the distance travelled: the shorter the 
distance, the higher the unit cost. Although some of the figures are 
imprecise, the main conclusions are fairly robust. 

1 For short-distance trips, which are the norm for most small- 
holders, charges can exceed costs by a factor of 10 or more if 
bus, taxi. or ox-cart are used. 

2 For short-distance trips, the cost of most primitive forms of 
transport - donkeys and headloading - is relatively very 
expensive. ‘This is partly because of their slowr‘ess. However, 
costs of these modes are critically dependent upon the value 
assumed for operator time. A value of K.Sh.3 per day was 
used, which was the lowest quoted wage rate for rural labour. 

3 For journeys from the roadside to market, matatu transport is 
probably the most expensive to the smallholder. It also 
appeared to be one of the most common. 

Tab 43. Summary of Rural Goods Transport costs 
and Charges’ (July 1976 prices] 

Means of goods Cost Charge 
movement K. ShAonne km K. ShAonne km 

Lorry 0.3 2 
6us 0.4-0.7 l-80 
Matatu 0.5-0.6 l-100 
Tractor and trailer 1.6 .-6.0 2-13 
Ox-cart (2 oxen) 0.8 2.3-13.9 
Donkey 5.6 18-42 
Bicycle 1.6 NA2 
Headloading 17 31-63 

’ A range of values is given for costs because of uncertainty in the data and 
doubts about average load factors, availability of return loads etc. The range 
of values for charges is because rates are dictated by bargaining and what 
ttle market will bear. Usually charges are per bag, giving very high rates 
for short distances. 

2 Not operated for hire. 
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4 Ox-carts offer the potentially lowest cost of transport to the 
smallhoider for on-farm and farm-to-roadside goods move- 
ment, although this is dependent upon the load facto1 
assumed. 

In considering these conclusions it is vital to bear in mmd that of 
equal, if not more, importance to transport costs and charges are: 

- the choice available to the farmer: and 
- what he can afford to buy for himself where conventional 

services are not available. 

If there is no sensible alternative. the fact that a particular mode 
of transport is costly is largely immaterial. In the study area, lorry, 
services were uncommon because of the generally scattered and 
small consignments offered by smallholders. Buses were largely 
confined to the main roads and few tractors and ox-carts were 
engaged in transport for hire. This probably accounts for the high 
charges nmtmrs were able to command: in many cases they were 
the only service available. 

If conventional transport services are scarce or expensive, and 
the marketing and co-operative organizations are unable to organ- 
ize co!!ection and delivery for the smal!holder, he must fend for 
himself. The critical tactor in improving the transport available to 
the smallholder then becomes affordability, The very low unit 
costs of movement that lorries and pick-ups can achieve are imma- 
terial to the farmer who cannot afford such vehicles. An IL0 sur- 
vey in 1972 showftd that most smallholders’ net in<omys from 
fa&-ning were limited to K.Sh.4,000 or 3ess.‘*-5 

In general, expenditure on transport averaged 3 per cer;t of total 
expenditure and for the majority of small farmers this would 
amount to less than K.Sh.lOO/annum). These figures indicate that 
the purchase of the cheapest conventional motorized vehicle (pick- 
up. K.Sh.40,OOU) was beyond practical consideration. Even oxen 
(K.Sh.420~600 each). an ox-cart (K.Sh. 1 ,OOO-l,SOO), a bicycle 
(K.Sh.850) or a wheelbarrow (K.Sh.300) would have represented 
a significant investment. At present levels of development simple 
vehicles may be the only means of transport the majority of small- 
holders can afford to own. 

Summary 

The survey indicated that transport is indeed a major problem for 
small farmers. Not, however, in the sense that would be immedi- 
ately detectable by standard methods of economic appraisal. For, 
in fact, transport charges account for a very minor part of the sell- 
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ing price of crops. It is in its effect as an inhibitor that the lack of 
suitable transport is evident as a constraint to development of 
smallholder agriculture. 

The forms of transport available to the small farmer are simple 
and low cost. They are also capable of carrying small loads over 
short distances. Policies in relation to agricultural production how- 
ever tend to be in conflict with this type of transport. New varieties 
of seed and the attendant fertilizers imply increased transport 
demands. In general, the distribution system does not reach the 
smaii farmer and the inputs are packaged in such a way that they 
are too big to be transported by the means at his disposal. As far as 
outputs’, are concerned, the transport facilities for major export 
crops are available. However those for minor food crops such as 
potatoes;, sorghum and millet are virtually non-existent. Many 
small farmers are therefore dependent on traders who can dictate 
the price. 
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CHAPTER 11 

onclusions and olicy Implications 

The case studies have illustrated the argument set out in the Intro- 
duction that a local transport system exists; that in many communi- 
ties it is thriving; that economic and social development could not 
take place without it; and, paradoxically, that it has been generally 
ignored by planners. This local transport system is complementary 
to the national one and takes over where the other leaves off. It 
seems clear that the local system merits a great deal more attention 
than it has been given hitherto. These studies are a first step in that 
direction. 

Given the variety of climatic, social and .political conditions 
encompassed by the studies, it is perhaps rather surprising that 
there is a considerable degree of commonality in their findings and 
that there are general conclusions to be drawn from them. In the 
following sections, we have attempted to identify the major find- 
ings and, in so doing, lay the basis for a reorientation in the 
approach to rural transport planning. 

I Access to the transport system 

The fact that the majority of the rural population of developing 
countries do not have direct access to a recognizable road is a clear 
enough indication that transport planning has not been explicitly 
concerned with people and their transport needs. In the Philip- 
pines, for example, less than half the rural villages were said to 
have access to the road system. In Bangladesh the &situation is 
worse with 80 per cent of the villages having no direct access to 
mechanized means of transport. Evidence from other sources 
shows that in India (1978) about 70 per cent of villages did,: not 
have all-weather road connections, and 55 per cent of villages were 
no% connected to any type of road.’ Also, in a comparatively 
wealthy country such as Egypt, 32 per cent of villages were con- 
nected to larger villages, and thence the road network, only by 
footpaths.’ Although not quantified, lack of road access was 
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clearly a significant aspect of the studies in Nigeria, the Republic 
of Korea, Tanzania and Western Samoa. Moreover, it was clear 
from most of the studies that the majority of rural communities 
would, for the foreseeable future, be dependent upon footpaths 
and tracks, rather than engineered roads, for the bulk of their 
movement needs despite the best efforts of the respective govern- 
ments to extend the road network. 

The correlation between quality of route and the existence and 
reliability of public transport services (observed previously in the 
Philippines, Sierra Leone. Tunisia and India”) was confirmed by 
the study in Tanzania: for six months of the year (the rainy season) 
services simply cease. The evidence also suggests that the poor 
make only infrequent use of public transport services. In the 
Philippines, for example, the people using hire-and-reward pas- 
senger services have incomes at or about the median inccme level.’ 

The situation described above has not arisen, one should hasten 
to add, because of the callousness or insensitivity of planners. It is 
a natural resuIt of an exaggerated concern with economic rather 
than socio-economic development. Thus, in Kenya, roads related 
tcl the exploitation of export crops are well established. On the 
other hirnd, roads serving small farmers working to sell surplus 
food crops were less well developed. In Tanzania, the perceived 
demand was for roacis to exploit pyrethrum; the actual demand, as 
established by the study, included u real desire for better access to 
health facilities. 

As many of the case studies show, the local transport system 
used by the majority of rural people is. of necessity, complemen- 
tary to the bnational’ transport system. It has not developed 
because of any rational nlanning. What is evident is that this part 
of the transport system is not well understood by government plan- 
ners and their international advisers, whose perception of rural 
transport is exemplified by lorries laden with crops for sale and 
vehicles taking busy officials about their business. For the rural 
inhabitants, on the other hand, the local transport system is the 
means to simplify the attainment of basic needs such as food, 
clothing, shelter. education and health. 

2 The characteristics of local level transport 

The studies provide valuable information on the nature of local 
level transport in terms of travel demand patterns, vehicle owner- 
ship. modal distribution and frequency. 

The studies show that it is important to differentiate between 
on-farm and off-farm transport. The former comprises movements 
related to domestic needs. such as water and firewood gathering. 
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smallholder cultivation, grazing of animals and transport of farm 
inputs and outputs. On-farm transport generally takes place away 
from a recognized road. Off-farm transport comprises trips to the 
market, to visit friends or to reach certain social amenities, for 
example, schools and health clinics. Off-farm transport relates 
more to the conventional perception of transport in that at least 
some of it takes place on a recognizable road and, sometimes, with 
a motorized vehicle. 

2. I The purpuse of local level transport 
Evaluation of rural transport is conventionally focused on off-farm 
transport and, in particular, on the increase in agricultural produc- 
tion that is produced by the construction or improvement of a 
road. The evaluation therefore assumes that rural transport 
demand is mainly related to agricultural production and that trips 
for agricultural purposes are predominant. 

The studies reveal a somewhat different picture. In the first 
place, people in the rural areas are more mobile than has pre- 
viously been assumed. The evidence from the studies suggests that 
each member oC a rural household will make at least one and 
sometimes two recognizable journeys each day. Secondly, the 
studies show that trips related to the marketing of agricultural pro- 
duction are in the minority; an important minority indeed, but 
other trips make up the majority of rural transport. 

Kaira’s detailed analysis of local level transport in Kenya, for 
example, shows that only a minority of trips were related to shop- 
ping or mark&n&g. Trips for leisure, for farming activities and for 
household tasks, such as water and wood collection, were of equal 
if not greater importance. In Nigeria, trips to the market repre- 
sented less than 10 per cent of the total. 

The Kenya study indicated that, apart from transport of farm 
products during harvest, it is water collection that poses thz prim- 
ary daily movement problem to the subsistence household. The 
majority of trips involving the carriage of a load are for water and 
wood collection. A recent study in Southern and East Africa con- 
firmed that in an average family 
job is to collect firewood.’ 

of six or seven, one person’s sole 

Long distance trips in Kenya were described as being ‘compul- 
sory’ visits to facilities unavailable in the village, such as hospitals 
and shops A World Bank study in Mexico’ found that out-of-vil- 
lage trips were approximately evenly divided between work- 
related travel and general purpose (shopping/business/social) 
visits, though in the more remote areas work-related travel predo- 
minated. A village level study in Tanzania’ described travel for 
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non-economic (social or medical) purposes as being ‘relatively 
important’ with familial ties providing the major reasun for social 
trips. 

2.2 Length and loads transported 
Table 44 summarizes the data available from the studies. In 
general, the conclusion of the Kenyan study can be applied to all 
the studies. That is, the transport needs of the rural population can 
be characterized as the movement uf small loads over relatively 
short distances. 

Trips of less than 7 km comprise the majority in Kenya, Malay- 
sia, India and Western Samoa. As one would expect, on-farm trips 
are generally short. However even in India, where ‘on-farm’ was 
understood as being within the community, the average trip dis- 
tance wi-ls 1.5 km. Off-farm trips were generally longer but few 
were over 12 km long. 

The evidence regarding the average size of loads is more limited 
but suggests that most trips are concerned with relatively small 
loads of between 25 and SO kg. Other, indirect evidence from the 
studies seems to support this. Thus, even where crops are being 
transported, each household has relatively little to transport - ,500 
kg of each crop per year in Kenya. Again in Kenya, water and 
wood collection comprised a considerable proportion of the jour- 
neys made. These would generally amount to loads of 30-X) kg per 
trip. 

2.3 Modes of local tnmport 
The predominant means of transport in the rural areas of develop- 
ing countries is on foot. Even in a country as relatively prosperous 
as Malaysia 70 per cent of all on-farm trips, 60 per cent of all 
school trips and 50 per cent of shopping trips were on foot. In 
Kenya, over 70 per cent of all trips were on foot. The same level 
can be deduced in India, where over 70 per cent of households do 
not own any form of transport. 

Walking remains the major means of movement for short jour- 
neys, and for some longer ones, with loads carried on the head 
(Kenya, Tanzania), the bazk (Republic of Korea) and the 
shoulder (Malaysia). It is noteworthy how even very simple load- 
carrying devices. such as the thee-geh, have subtle des&in features 
adapted to local conditions. There are also, for example, a variety 
of versions of the shoulder pole. referred to in the Malaysian 
study, for different applications. The dimensions and material of 
the pole are usually such that it is flexible and moves in time with 



Length and Loads of Rural Transport 

Kenya Ma/a ysia India Bangladesh Western Samoa Republic 
of Korea 

Typical distance 90% of trips 75% of trips 90% of trips Most trips Most trips Most trips 

of transport <7 km <7 km <5 km Cl2 km <5 km 10 km 

Average on-farm 0.8 km 1 km 1.5 km 

distance 

-4verage off-farm 

distance 

10 km 8.3 km 

Loads 70% of trips 

transported <25 kg 

Most trips 
<50 kg 

Most trips 

<80 kg 30-80 kg 
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the carrier’s walking rhythm, thus cushioning his shoulder from 
the load. There is limited evidence (Tanzania) of the use of wheel- 
barrows for load carrying. In China’, wheelbarrows of a different 
configuration from that found elsewhere are used extensively for 
the movement of goods in rural areas. 

“i’he studies illustrate the widespread popularity of the bicycle 
throughout the developing world as a means of personal transport, 
and a load carrier. A variety of locally m&de attachments are fitted 
to bicycles to facilitate the carrying of different loads. The studies 
make limited mention, through the references to tricycles in 
Malaysia and pedal rickshaws in Bangladesh, of adaptations of the 
bicycle to increase its load carrying capacity. In China and Indone- 
sia, the back wheels of the bicycle are srrengthened to increase the 
load carrying capacity. In som’e French-speaking countries, two- 
wheeled trailers are commonly towed behind bicycles. This 
reflects practice in some parts of Europe, including Switzerland, 
where bicycle traiEers are one of the methods used by the Post 
Cffice to deliver letters and parcels. 

The studies illustrate the range of ways in which work animals 
can be used for transport - as pack animals (donkeys in Nigeria), 
to pull sledges (buffa’ lees in the Philippines) and to haul carts (bul- 
locks in India). The use of animals for transport obviously comple- 
ments agricultural practices based on the use of animal power. It is 
also worth noting that the consideration of animals for transport 
has generally developed as a by-product of the renewed interest in 
the use of animals in agriculture. 

The Philippine study describes a !ow-cost motorized means of 
transport. the msiur cycle and sidecar. In Malaysia, motorcycles 
are used to carry agricultural produce and the study proposes the 
use of trailers to increase their capacity. In Asian countries where 
two-wheeled (single axle) tractors have been adopted in agricul- 
ture, they are also widely used, with a trailer attached, for trans- 
port. In parts of Greece simple, low-cost three-wheeled diesel- 
engined vehicles have become popular amongst small-scale 
farmers. 

The studies reflect the diversity of transport modes that exist in 
the developing world. Moreover, they indicate the extent of the 
use of low-cost forms of transport. This is the case in countries 
such as India, with low per capita incomes and very low motor 
vehicle ownership levels; in China which has adopted an official 
policy of emphasizing the use of non-motorized modes to meet 
local level rural transport needs; and even in petroleum producing 
and exporting countries such as Indonesia. The popularity of 
these forms of transport results from the fact that they suit !ocal 
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requirements and because, being low-cost, they are affordable. It 
is obvious that the purchase of a car or pick-up is quite beyond the 
means of most rural people in most developing countries. Low- 
cost vehicles are more widely affordable, and hence available. Per- 
sonal ownership of a low-cost vehicle gives the user the capacity to 
meet a range of transport needs, and provides a degree of control 
which is not possible when he has to depend on a hire service. 
However, the benefits of low-cost vehicles arc not restricted to 
those who own them. The Indian study illustrates the extent to 
which bullock carts are hired out to village people who do not own 
a cart, most commonly on a non-cash basis. The trimobiies in the 
Philippines offer a transport service which in terms of charges is at 
least competitive with the more conventional vehicles. Further- 
more, trimobiies provide a more flexible, widely dispersed service, 
operating in areas where there are no jeepneys, because they can 
be used in poor route conditions. Being small and low-cost, they 
can operate profitably in areas where there is insufficient demand 
to justify using a jeepney. 

Despite the extent of their use. low-cost forms of transport are 
largely ignored by conventional transport planning with its focus 
on the national system of engineered roads and conventional 
motor transport services. Low-cost vehicles lack nfficiai ‘kisibiiity’ 
and are to a large extent excluded from vehicle statistics. Yet the 
clear implication from the case studies is that low-cost vehicles and 
the local transport system to which they belong must be an import- 
ant element of any transport policy aimed at meeting the needs of 
rural communities. 

2.4 Vdzicle ownrrsilip 
The studies emphasize the low !el~e .-is of vehicle ownership, and 
several reported on the income constraints on people’s ability both 
to purchase vehicles and to pay the fares charged by the transport 
services that were offered. The results from lndia confirmed 
earlier findings of the very low level of vehicle ownership. Some 74 
per cent of households do not own any form of vehicle, with only 
some 17 and 9 per cent owning respectively an animal cart or bicy- 
cle. At the lowest levels of income, however, the studies show that 
it is the bicycle which most people would aspire to rather than ani- 
mal carts. The study in Malaysia reported 13 per cent of house- 
holds as owning no vehicle at all and a further 32 per cent as 
owning only a bicycle. In the Nigerian study 32 per cent of the 
households owned an animal used for transport, and 68 per cent a 
bicycle: only about 27 per cent of households had some form of 
motorized transport. Another Indian study indicated that near!y 



134 . SUMMARY 

40 per cent of rural households spend no money on travel or trans- 
port? 

Even where money is available to purchase motorized vehicles 
there are other constraints on their acquisition. In the Tanzanian 
study it was reported that there were more than eight applicants 
for every motor vehicle on offer. This is a notable example of what 
is becoming an increasingly common problem for many of the 
poorer developing countries: foreign exchange limitations on the 
supply of (imported) motor vehicles. The same constraint applies 
to the import of spare parts and fuel. The implication is that for 
these countries the development of efficient non-motorized means 
of movement that utilize, exclusively or mainly, indigenous 
resources will necessarily become a major priority. 

The inability to obtain credit was, however, the most commonly 
noted constraint to the acquisition of any type of vehicle, motor- 
ized or non-motorized. The study in Kenya attributed the high 
proportion of second-hand and cash-purchased vehicles as being 
due to this factor. It is significant that in India well-intentioned 
government efforts to provide finance specifically for vehicle pur- 
chase were being frustrated by defective implementation, princi- 
pally excessively bureaucratic procedures and indifferent loan 
administrators. A similar picture emerges from the study in Malay- 
sia, although there had been some impact as far as the deveiop- 
ment of motor-cycle repair shops. In Nigeria, commercial loans 
were out of the question for small farmers and the government 
credit scheme was too limited and too restrictive. The implication 
here is not that credit schemes don’t work. Rather they need to be 
more flexible to respond to the demand. 

3 Towards a more rational approach 

In the Introduction we suggested that this book served two main 
purposes. One was to improve understanding of rural transport 
needs, the second was to move towards the definition of practical 
policies to meet these needs. Naturally, these two objectives are 
inter-related - to develop effective policy one needs a clear defi- 
nition of the transport demand. The studies go some way to pro- 
viding this and the conclusions can be summarized as follows: 

1 Tlne majority of transport movements in the rural areas are 
unrelated to agricultural marketing and are made for a whole 
range of other activities. 

2 For most small farmers, the major transport need is for 
efficient means of transporting small loads over relatively 
short distances. 
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3 Short-distance trips within and around the village or com- 
munity make up the routine transport movements of rural 
households. Long-distance trips outside the community are 
much less frequent. 

4 Trips for social and welfare activities are a significant propor- 
tion of these longer trips made outside the community. The 
siting of essential services thus influences the nature of rural 
transport. 

5 There is a large range of low-cost means of transport. Many of 
them are specifically adapted to the locale where they exist. 
Equally, many of them could be adapted for use in other parts 
of the world. In nearly ail cases, they could be improved. The 
existence of these means of transport is generally unrelated to 
the development of a conventional rural road network. It can, 
however, he argued that in some cases they have developed in 
response to the lack of conventional roads. 

These conclusions seem to suggest that conventional transport 
planning does not fully address the scope of the problem. The 
planning and development of rural transport facilities is currently 
dominated by the provision of engineered roads. Rural transport is 
planned as if the end of a road into a rural area were the end of the 
transport s>lstem. The road element. however, is only one part of 
the transport system. Moreover, as the studies show, the majority 
of rural personal and goods movements do not take place on a 
road system in the generally accepted sense. Viewed from the per- 
spective of the rural household, the road system is a 1o;lg way 
down a. transport chain that starts in their field and home. The 
local level transport system, with which they are familiar, is the 
other part of the system of which we know too little. Over the past 
years strenuous efforts have been made to expand the size of the 
rural road network. Special attention has been paid to reducing 
construction costs so as to make the money go further. In particu- 
lar, it has been shown technically and economically feasible to con- 
struct roads using iabuur-based techniques thus reducing the cost 
and putting money into rural areas. There is no doubt that a more 
extensive rural road network would be beneficial to development 
in most developing countries. Nevertheless. the hard fact is that 
the resources available for the expansion and improvement of 
rural road net-works are limited and in the current difficult econ- 
omic situation, most governments find the greatest difficulty in 
maintaining the existing network. 

The studies, themselves, particularly those in India and Nigeria, 
reflect the financial impracticability of providing road access to the 
mass of the rural population. If it is assumed, as has been the case 



136 SUMMARY 

to date, that this is the only means by which local level transport 
can be improved, then, of course. the conclusion is a depressing 
one. If, on the other hand, it is recognized that conventional road 
transport is only the final link in the whole rural transport system, 
there is less reason for discouragement although present policies 
must be reoriented to incorporate the !ocai iexi system.” There 
must necessarily be a move towards greater emphasis on socio- 
economic factors in transport appraisal and greater efforts to 
understand the nature of local level transport needs. Policies 
related to the local transport system could be defined so as to 
result in interventions that will bring about improvements in the 
level of the basic social and economic services of the community 
and/or region. These interventions Fhouid be low-cost and sustain- 
able. 

The conclusions imply that, if WC’ are to address seriously the 
transport needs of the rural population. changes af attitude and of 
policy will be necessary. Perhaps the most fundamental change 
required is that footpaths and tracks and simple methods of move- 
ment are recognized as legitimate and essential elements of the 
rural transport system and equally worthy of attention as cngin- 
ecred roads and motor vehicles. The provision of rural transport 
facilities needs to be vI<wed in terms of overcoming the constraints 
and alleviating the problems faced by rural households. This also 
mtlans that it will be necessary to place an economic value on 
improvements in the local transport system and that methodolo- 
gies for doing this must be developed. ‘-. I3 

The starting point for ihl: planning of rural transport improve- 
ments should be the analysis of specific local level movement 
needs at the rural household or community level. This analysis 
should not bc restricted to the needs of agricultural production but 
should inciudc the whole rang’ of economic and social activities. 
Unless subsistence movement requirements are identified and 
plans made to mcot them more efficiently than at present, there is 
iikciy to b c a serious limitation to the contribution that some 
family members can make to productive farming and thus to the 
most-likely source of future household wealth. Hitherto there have 
been few development programmes that have included an element 
of investment specifically for measures to reduce the drudgery 
associated with the movement element of subsistence tasks. 

Anaiiisis <>f the r;lnge of transpiii-t needs should :e:ad to the 
identification, from a range of possible measures, of the most 
effective way of utilizing scarce resources to overcome critical 
transport constraints An important consideration would be the 
location and supply of social and welfare services which can signifi- 
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cantiy influence the longer distance transport requirements of 
communities. The trade-offs between the cost of providing 
additional social/welfare facilities and that of moving community 
members tc existing service points ought to be an inherent part of 
any local level development appraisal. 

Pr;Tyent policies which emphasize the provision of infrastructure 
should be broadened to include the possibility of constructing and 
improving tracks and paths to allow the more efficient operation of 
low-cost means of transport. Such facilities lend themselves to con- 
struction and maintenance by iocal iabour. 

A crucial aspect of the more comprehensive approach outlined 
here is a greater public sector involvement in the vehicle element 
of rural transport. It may seem incongruous to suggest that the 
public sector, i.e. government, becomes involved in what is essen- 
tially a private sector activity. In terms of national development 
however such involvement could be quite rational. Previously 
governments (and aid agencies) have been concerned with invest- 
ing public funds in road construction to facilitate social and econ- 
omic development. What is suggested here is that it is in the public 
interest to facilitate the purchase and use of low-cost vehicles. 
There is at present no individual capacity in the rural areas to 
develop these low-cost modes of transport. It will be necessary 
therefore to promote the transfer of successful low-cost vehicle 
technologies between countries and, in some cases, even within 
the same country. Although such transfers do take place through 
the private sector, they are usually concerned with technologies 
that are re!atively high cost and !ikeiy to attract the interest of 
organizations familiar with international practices and trading. 
Since many of the potentially most useful technologies are low- 
cost and offer more limited profit potential, they are most likely to 
appeal to the small businessman who, paradoxically, cannot be 
expected to discover and exploit them unaided. This is clearly a 
situation in which international development agencies and govern- 
ments should int.ervene to demonstrate possibilities and thus 
stimulate local interest and manufacture. 

The provision of technical and financial assistance for the local 
manufacture of efficient low-cost vehicles and of improved tra- 
di.tionai devices is an obvious sphere of activity for government 
and aid agency-sponsored small industry support organizations. 

Finaiiy, but of crucial importance in facilitating widespread 
availability of low-cost vehicles, there is a need to establish innova- 
tive credit schemes that provide the modest amounts of finance 
needed for their purchase, on terms that do not preclude participa- 
tion by small farmers. 
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4 Transport and development 

The studies illustrate the important role of transport in rural life 
and in economic and social development. The Kenyan, Tanzanian 
and Samoan studies provide specific evidence of inadequate trans- 
port as a constraint on agricultural production and marketing and 
indicate how this problem becomes greater with the need to 
increase farm outputs. However, perhaps the most valuable aspect 
of the studies is that they show the important role of the local 
transport system in meeting the people’s movement needs and 
how, for many communities, major transport constraints exist at 
the local level. The picture which the studies provide of the 
importance and nature of local level transport needs is very differ- 
ent from that implied by the structure and focus of past rural 
development investments with their emphasis on long-distance 
motorized means of movement. 

The rationale for conventional rural transport planning is, and 
has been, economic. It would certainly be irresponsible to propose 
an alternative approach which was purely social in emphasis and 
which did not take account of the economic facts of life. It is our 
contemion, however, that the approach outlined above does make 
economic sense. Improvements to the local transport system 
would not merely provide access to essential social services. They 
would also reduce the drudgery of, and the time spent on, basic 
domestic and farming activities. Consequently, more time and 
effort could be put into productive, income-generating activities. 
Moreover, the size of investments required to effect an increase in 
productivity and output would be relatively small compared with 
other infrastructure investments. More important, the investments 
would be more manageable and would be within the control of the 
people who would benefit from them. 

Whilst the economic rationale for low-cost transport invest- 
ments remains to be proven, l2 the indications from the studies are 
that a more rational approach to rural transport planning is not 
only socially desirable but economically viable. 
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