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ABSTRACT

In the rural areas of Kenya, the nature of roads 1s identified as, tut one of a number
of interrelated constraints to development. In these areas, the cost of transport is a
significant factor affecting agricultura!l development and modernisaticn.  This study
generaily focuses on the economic impacts of rural infrastructure narromy defined

as roads.

The primary objective of this study is therefore to identify, describe and analyse
some of the eccnomic impacts of the feeder roads in the rural economy of Thika
district. The economic impacts of the feeder roads are examined by investigating
their influences ca non-farm economic activities, horticultural izand use ard on farm

gate prices.

Four major hypotheses were formulated and their validity tested using primary and

secondary data ceollected. These are:

(1) There is no significant relaticnship between proximity of housenold farms to
feeder roads and the farm gate prices of franch beans.

(2) There is no significant relationship between accessibility of household farms
to feeder roads and proportion of land used for commercial horticultural
farming.

(3) There is no significant relationship between prices of agricultural

commodities in retail markets and the accessibility of these markets.

iv



(4) Rural roads do not significantly influence the size and
location of non-farm eccnomic activities n the rural

dareas.

Qualitative and quantitative analyses are used in the study to establish essential
facts, perform test of hypotheses and enable relevant conclusion(s) to be drawn.
Initizlly a comprehensive literature review is attempted with the purpose of extracting

essential informaticn from available secondary sources.

The major findings of this study were that rural feeder rcads influences significantly
the farm gate prices of agecultural commaodities, horticultural land use and the
locations of non farm economic activities in the rural economy.

The significant contribution of this study is in the area of rural development planning
in Kenya. The study empirically shows that rural roads have an important role to
play in the develcpment of these areas, given that they pcsitively

influence some parameters of growth and development in the rural economy.

The study recommends that planners and policy makers in the government, should
lay more emphasis in rural infrastructure to ensure rapid development in these
areas. The study also recommend further studies to be undertaken in cther rural

areas of Kenya to determine how rural infrastructure affects the growth and

development of these areas.
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CHAPTER ONE

INTRODUCTION

1.0 STATEMENT OF THE RESEARCH PROBLEM

Geographers have long been concerned with the spatial organization of
development. In the recent past, a significant re-assessment of the roiz of
transport in the development of the Third World Nations has been taking place.
This has been motivated in part by the concern over the spatial and personal
maldistribution of income and inequity in delivering basic needs to these
dominantly rural Nations (Leinbach, 1887j.

It is well documentad that inefficient rural transpcit perpetuales subsisience
agriculture and stalls progress of the transformation and integration of the rural
sector. Along with this, it has been shown that transport is critically intenvoven with
communication and social change. Howe (1933), contends that just as
commodities flow over the links of a network so too da ideas and information. [t is
further recognise'd among development specialist and planners that transpont has
and will continue to play a critical role in development. This functicn is viewed
mainly as supportive that is necessary but not sufficient inter-actor with
development.

Despite the importance of transport in regicnal and national development,
there is very littte known about the ways in which transport investment should be
applied and carried out, who benefits and the real impact of the investment (Howe,

1983). The appropriate role for infrastructure particularly rural road transport in the



economic development of Third World Naticris has therefore remainad a largely
un-explained and underrated issue (Ahmed, 1990°

One of the most critical problems in the spatial organization of development
especially now in the era of economic liberalization is the tendency for extreme
polarity of investment flow towards well established core regional céntres. The
imbalance may be improved or prevented by altering the configuration of channels
through which information. people and commodities are propelled.  Such
strategies of regional develcpment must utilise the transportation system as a
mechanism for the re-organization. However, before using the transportation
networks for spatial organization, there is need to understand clearly the nature of
its impact on economicdevelopment in cur societies.

This study focuses mainly on the economic impacts of the feeder roads in
the rural areas of Thika District. The study attempts to investigate the impacts of
the rural road network on norticultural iand use and the farm gate prices of Franch
Beans, a major herticultural crop in the study area. The study also describes the
spatial variation of prices for selected agricultural commodities in major retail
markets in Thika district, in relation to accessibility. In investigating the influence of
the rural roads on these two aspects, the study attempts to understand fully the
inter-relationships between the farm unit (taken as the farm land and the farming
household) and the road transport in the study area.

The study also examines the relationship between road density and the

proportion of land under high value creps in the study area and aiso agricultural



land use in relation to road density.

The study further attempts to identify, analyze and describe the impacts of

the rural feeder roads on the location and growth of the non farm economic

activities along these roads and in selected rural. trading and market centres within

the study area.

are:

This study, therefore, attempts to address three broad questions. These

What is the impact of rural feeder roads on the farm gate prices of
agricultural commodities in the household farm? Is there any relatf'onshib
between accessibility of household farms to feeder roads and the farm gate
prices of french beans sold? Does accessibility of retail markets in the study
area affect the spatial variation in prices of agriculturat commodities?

To what extent do rurai feeder roads influence agricuitural farming practice
system or tand use in the rural areas? |s there any relationship between
household farm proximity to feeder roads and the levels of horticultural
farming activity in the study area? Does the road density influence the.
proportion of land under high value crops in the study area ?

What is the impact of rural roads on the location and growth of non-farm
economic activities. Do rural trading and market centres located at places of
varying degrees of accessibility along these roads have differences in their

sizes and structure of non farm economic activities?



1.1 LITERATURE REVIEW

1.1.1 Introduction

The main objective of this section is to identify gaps in what has already been done
on the impacts of rural road transport. It also endeavors to identify key quastions
which may not have been adequately answered. The literature review is also
necessary for purposes of extracting essential information from empirical studies
already undertaken.

In order to review the literature effectively and in an organized and
systematic manner, three major categories, namely theoretical literature, transport
and theories of location and empirical literature are discussed. Under general
theoretical fiterature we consider the major approaches in the study of transport
gecgraphy. Inthe section on transrort and theories of location we witl hightight the
major theories explaining the role of transport in location cf economic actvities.

Finaily, we turn to a review of the empirical studies on the impacts of transport

network on general economic development.

1.1.2 Theoretical Bases

(a)  General Theoretical consideration in transportation Geography

The literature in transportation geography before 1950s reveals of a discipline that
was not fully developed. The discipline was descriptive and regional based. In this
period, studies in transpertation geography focused mainly on describing the lay

out of transport networks in terms of location and classification. According 1o Hurst



(1973) the transport literature revealed a difference in approach betwean two set
of Geographers: Geographers in North America and Gecgraphers in Europs
Geographers in North America were largely pre-occupied with route classification.
descriptive mapping of route location and flows. On the cther hand, Gecgraphers
in Eurcpe focused cn medes of transportation and commodities carried.

The earliest attempt to establish a broad base for a theoretical approach to
the study of transportation Geography was by Ullman (1956). He laid down a
three factor typclogy to explain conditions affecting transportation development.
Uliman identified three concepts that form the basis for spatial interaction. These
three concepts include complementarity, transferabillity and intervening
cppertunity. Because of the significance of Ullman's theory in interaction studies,
an exposition of these three concepts is necessary.

Accarding to Ullman. ccmplementarity is the first factor in an interaction
system because it makes it possiple for the establishment of routes.
Complementarity is a function of both natural, culturai areal differentiation and of
areal differentiation based simply on operation of economies of scale (Uiiman,
1956). For two places to interact there must be a demand in one place and a
supply at another, and the demand and supply must be specifically
complementary.

An intervening opportunity as a base for spatial interaction may be

considered and viewed as a spatial sponge that soaks the potential for spatial

interaction between two complementary areas or regions. Ullman identified an



ntervening oppertunity as that which can inhibit interacticn betwean the two areas
when demand is met by a third area.

A third factor required in an interaction system is distance measured n real
terms of time and money costs. When distance between demand and supply area
are too great to overceme no interacticn will take place. The concept of
transferability is often used to refer to distance between these two places.

For spatial interaction to occur between two areas, the distance between
them must be such as to aliow friction of distance to be overceme. If the time and
money costs of traversing a distance are too great, the movement will not take
place despite perfect complementarity and the absence of intervening
oppcrtunities. Transferability differs between places, classes of movements and
between maodes of movement.

Ullman's simpiistic conception of the bases of spatial interacticn has varnous
fimitations. [t involves a deaterministic framework where movement is always
considered to the nearest. Furthermore the basis of interaction system preposad
by Ullman apglies primartly to interaction based'.bn physicél movemnent of gocds
and people (Hurst, 1973).

Wheeler (1978) devised a thecretical framewark for the study of transport

Geography. He emphasized three research frontiers which are interrelated and

focus on:
1. Networks, their location, structure and evoluticn.
2. Flows on networks.



3. The significance and impacts of networks and flows on space
Wheeler asserts that studies based on the above sesk to develop a set of
principles of networks’ interdependence with the economy showing how changes
in accessibility fer example can trigger nodal growth or decline  The study frontiers
highlighted above by Wheeler are detailed for they pay more attention to the wider
socio-economic system.

Abler, Adams and Gould (1978) stress five areas of study in transpertation
geography. These are:

1. Transportation development in relation to Ulimans' three factor theory of

cpatial interaction.

2. Types and causes of movement as embodi'gd in migration, trade and
diffusion.

3 Area specialization studied through input- output analysis.

4, Interaction theory as expressed by gravity and potential medel.

5. Analysis of transportation system using techniques of movement geometry,

network analysis and flow analysis.

In their effort to lay a theoretical framework for the study of transportation
geography, Rimmer (1971), Hurst (1974) have suggested an analysis which

includes inter-connections between transport system and the socio-econemic

development of a given region.

In summary the fore-going discussion shows that transportation is an



agency by which every scciety is brocught into relaton with every other and
interdependence, specialization and organization made possible  Transportation
is therefore the physical bases of and the instrument of sccial organization in a
society. The relation and ccnnection between areas are reflected in the charactar
of transportation facilities in the flow of traffic. This underlines the crucial role of

transportation in a society.

(b) Transport and Theories of Location

[t is widely recogrised that the pattern of econcmic activities in space is not even,
For instance. in some areas agriculture is intensive and there is specialization In
the production of high value fruit and vegetable crops, while in others it is extensive
specializing in grain crops. Service activities such as whole sailing and banking
are alsc often highly concentrated.

The facters underlying -these variations in the distribution of economic
activity are numerous. Among them transport is impertant.

In trying to develop theories to explain patterns of location, geographers
have had to take account of transport as a factor. In 1826 Von Thunen published
his book, The Isciated State. His theory are well known to Geographers and has
been fully incorporated in various models developed by geographers (Chisholm
1962, Tarrant, 1974).

Von Thunen's land use model of agricultural location activity consists of

concentric rings of land use around the central isolated city. The rings resulted



from increasing distance and therefore increasing transport costs  Von Thunen
postulates a flat plain isctropic with uniferm scil conditions and all preduce Eeing
transported by horse-drawn carts along radial roads into the city. Thus, any point
équidistant from the city will have equal production costs, lower than places farther
out and higher than places farther in. But any improvement in transport facilities
along any radial route for example a navigable river will reduce transport costs
from any peint on the radial route below those of any point at similar distance
along any other radial. This will tend to elongate the land use zones along the line
of improved transport.

Afred Weber, writing in 1509 argued that industrial location was largely a
matter of transport costs and that the best [ocation is one which minimizes
transport costs and therefore total costs. Weber has been criticized as
emphasizing the importance of transport costs at the expense of other ccsts
making up total costs.

Hoover (1948) devsloped Weber's arguments and suggested that total
transfer costs of which transport costs are a major element are basic to location
theory. However, many recent writers Chisholm (1870) among them point out that

other factors are also important in determining the location of economic activities.

(C} Theory Linking transport to Development

The theory linking transpert influences to econemic and sccial change is poorly

developed and available theories are very genaral. The search continues for



meaningful generalization and principles to incorperate into a unified theory (Howe,

1984 pp. 51). The present study hypcthesises a linkage tetween transport

networks and economic development.  Present theories emphasize three causal

possibilities in refation to transport provision. Accerding to storey (1959) these are:

1. A positive effect where new directly productive activities are the direct resuit
of pl’O\IJidiﬂg transport facilities.

2. A neutral effect where the provisicn of transport facilities do not themselves
call forth directly productive activities and subsequent increase in the level

Of economic growtn.

W

A negative effeet where transpert facilities eliminate directly productive
activities and effectively reduce the level of economic growth as for
example, Where over ambitious and prestigious efforts to create a national
highway system civert investment from efficient uses.

These categories are however not very useful since the conditions associated with

each one cf them is cerainly net sufficiently well known to avoid the occurrence of

the other (Howe 1284, po. 52).

In their well known paper on transport expansion in underdevelcped
countries, Taaffe, Morrii and Gould (1863) discussed the evelution of transport
development in underdeveloped countries and proposed a mode! for the analysis
of such patterns. This model is based on six distinct stages in the sequence of
transport development. This model is shown in fig.1.1. The main stages as

presented in the mocel are: Scattered pcrts. beginning of intercennection.

10



penetration lines and port concentration cevelopment of feeders, beginning of
interconnection, complete interconnection and emergence of high prionty main
streets. This ideal typical sequence of transport development has been applied for
instance by Hoyle (1973) in the analysis of transport development in East Africa.
Ogonda (1986) in his study of the development of road network in Kenya has also
compared this development to the model highlighted abave. The model has been
found wanting in explaining the pattern of transport development in various
countries. The model is however particularly useful in examining historical
evolution of traneport networks and is of little help in impact studies of transport
network.

Owen (1964) writing on the strategy for mobility has indicated that transport
is clearly a necessary ingredient of nearly every aspect of economic and social
development. Emphasizing cn the role of transpoﬁ in development Owen notes:
"..it plays a kay role in getting land into production, in marketing agricuitural
commodities and in making forest and mineral wealth accessible. 1t is a significant
factor in the development of industry, in the expansion of trade, in the conduct of
health and in exchange of ideas”.

Taaffe and Gauthier (1973) provide a detailed schema for the study of the
impacts of networks of transport and the flows on the development function in the

space economy. Their schema is also useful in examining the locational structure

and evolution of networks.
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Summary on the Theory Linking Transport to Economic Development
In the early years of independence many developing countries tock for granted
that the provision of transport infrastructure would automatically lead to the
consequent economic and social development (White, 1980). it is to be noted that
transport investments may indeed have a negatve impact on the economic
development of a given area. The idea that transport investment is a necessary
condition for achieving overall economic development shou!d be treated with care.
In practice. as revealed by empirical studies that follow, transpont
infrastructure is only a necessary condition for development to take place.
Investment in other projects may be necessary. The argumant that transport may
fail to fulfil its development functions is based on several factors. One, it could be
inadequate. Two the area through which it passes may be incapable of

development and three, the costs of using it might be too high.

1.1.3 Empirical Bases

(a) Studies Conducted Qutside Kenya

There is a wide range of empirical literature material focusing on the impacts of
road transport on socio-economic development. Most of these studies have been
conducted by economists, majerity of whom have tended to ignore spatial
variables. There is also a considerable number of case studies undertaken by

Geographers. It is these [atter studies that are of more interests to the present

study. Let us now consider a review of these studies and where possible we also
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highlight the methcdology adopted in the study and the weakness of the studies.

One of the earliest known studies on the impact of road investments v/as by
Smith (1959). His study was primarily concerned with the impacts upon economic
development of feeder roads in Wes: Nile District of Uganda between the period
1948-1956. The study was based in two regions with different rcad transport
network characteristics. In one region feeder road construction had taken place
while in the other no roads had been built.

- Smith's study confined its jnvestigation to measuring the rise in volume and
vilue of cotton productioh. This was related to road density in each of the region
under study. The result and findings of this study which were based on data for a
three year period indicated that income from cotton in thqse regions where road
had been constructed increased by between 100-200 percent relative to those
regions without new roads.

A statistical control was attempted in this study for it was possibie to
observe the effects of road in an isolated way by comparing the impacts of the
roads in areas where road had been built and the areas where no road had been
built at all. This study was basically concerned with investigating the impacts of
the road on agricultural production. The study found conclusive evidence
suggesting a positive relationship between road provision and agricultural
production. Smith's study is out of date and has various iimitation. The study
focused on impacts of the road on the agriculturat sector alone. No effort was

made to assess the impact of the roads on non farm economic activities. The
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present study considers the impacts of the rural rcads on non farm economic
activities among other things

In another related study done by Jittasatra (1967), to investigate the
economic impacts of feeder roads upon agricultural production in Thailand it was
found that improvement of the feeder roads resulted in a rise in agricultural
production. The objective of this study was specifically to examine the impacts of
the feeder roads on rice and vegetable production. The study found that rice
production was altered slightly while the producticn of vegetables in villages close
to market towns increased in respanse to the road investment.

The reszarch study furthar examired why the increase in rice and vegetable
production occurred in only those areas close to the feeder roads. An attempt was
made to relate the increases in vegetable and rice production to accessibility to
market centres and road facilites. Proximity to a specific road was used as an
index of accessibility and finear regression technique was employed to analyze the
village level data collected. [t was found that vegetable and rice production per
unit area was more in household farms located close to the feeder roads . The -
study concluded that the develcpment impacts of the road facility on the farming
community was greatly influenced by the proximity of the households farms to the
road facilities. The methodology adopted in this study analyzed the impacts of the
road within the framework of distances of the households frem the roads.

Bonney's (1964) study on the relationship between provision of road.

economic and social development in Sabah in india focused on the effects of road
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on export crop production. In the area of study roads had been built to ease the
work of administration in the region and for opening up land for settlement.

Linear correlation analysis was used in this study to analyze the data
collected on new acres of export crop cultivation in relation to distance from the
road. The study found a direct relationship betrean new acres of export crop
cultivation and the standard of road and distance from the main commercial
centres.

Although the available data did not permit the quantification of socia! factors
the author noted that development of an active exchange economy depended to a
censiderable avtent an the transnortation means  In this study no investigation
was made on the relaticnship between accessibility of household farms and the
farming practice systems.

The work done by Wiison (1865} on the effects of highway construction on
development in United States feund similar results to those of Smith (1959) study
in Uganda. Wiison reported that there had been a rise in traffic aleng the new
highway roads representing a net increase in total mebility. According to Wilson
the greater mobility also represented a net increase in physical output as well as

higher value of output per unit of weight of gocd produced.

Substitution for low valued cash crops and subsistence crops was observed
to take place. Wilson found that the mechanism that served to stimulate additional
output cuitivation of new land and more passengers travel was the sharp decrease

in freight and passengers charges and the improved service.

16



In a related study cn the impact of a highway on agricultural production in
Argentina, Miller (1968) attempted to estimate the increase in agricultural
production which could be attributed to highway improvement. The study was
based on an analysis of farm production and marketing costs as well as on
interviews with producers and transporters. Miller concluded that it was not certain
whether road improvements possessed the catalytic quality associated with read
construction. In this study Miller found that for producers to benefit from road
improvement gains from the road improvement must be received first by trucking
enterprises then passed to marketing intermediaries and finally transferred to
farmers. According to Millers' study the farmers falled to benefit from the roads
because the savings accruing to the trucking enterprises were not passed to them.

In another study sponscred by the World Bank and conducted by Van der
Tak and De Well (1859) to evaluate the impact of trunk rcad network in Iran, the
authors noted: "... The road network in Iran was expected to have substantial
develcpment benefits, Unfortunately we found litlle clear evidence that such
benefits materialized".

The authors concluded that with monacpolistic marketing conditions
prevalent in lran it was not possible for benefits in transport cost savings to be
passed to producers and farmers. This finding is consistent with other findings
from similar studies that indicate transport investment is only a necessary condition
for development to take place rather than a sufficient conditicn.

The study by Ward (1667) in Papua New Guinea has relevant and
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interesting findings for the present study. Vara's study cbjective was to examine
the socio-economic impacts of a certain feeder road in Papua New Guinea He
observed that the feeder roads had stimulated vilage market gardening. New
estate for production cf rucber, small scale poultry farming and cultivation of
European vegetables. In this study, the feeder rocad investigated connected a
potentially productive hinterland direct to the capital. The study was based on
primary data collected through administraticn of questionnaires. A wide range of
data on socic-economic of the household including distance to a feeder road,
crops grown etc, was collected.

Linear correlation analysis and simple linear regression techniques were
used to analyze the household level data collected. It was found that proximity of
househo!d farm to feeder road was a major factor determining the nature of

econoﬁic activites ameng the household farms studied.

Bouchard (1972) conducted a study on the impact of feeder roads in the
Okapa region of Papua New Guinea. This study scught to examine the impact of
the rural roads on agricultural productivity. The study resuits indicated that there
was very little change that occurred in agricultural production after the roads had
been constructed in the area. An analysis was made on the relationship between
accessibility defined in terms of the costs of the transport and income from cash
crop (coffee) and new menetary income entering village economies from the cash
crop income and casual employment. The study found that the cash crop income

was not related to accessibility and this was due to the fact that farm-gate prices
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for cotfee were uniform throughout the area. The coffee buyers gathered all the
coffee on all the roads that were trafficable regardless of the distance from the
main centre. A positive relationship was however found between total income and
accessibility. This was largely.due to inclusion of income from casual employment
which was dependent on proximity to urban centres. This study is relevant to the
present study for it considered the relationship between accessibility and the farm
gate prices of an agricultural commodity.

A study conducted and published by the local government in Philippines in
1978 to evaluate the economic impacts of rura! roads has relevant findings for the
present study. The study Was based on six different locations along the rural
roads. The study found considerable improvements by a range of economic,
social and human service indicators which were attributed to the feeder roads.
This study was based on different feeder rcads ranging in length from 4-8 kms.
and was conducted two years after the compleation cf the road construction. The
main economic impacts of the road that wera reported in this study were an
increase in gross househeld income by 28 percent and for non farm income by 20 '~
percent. These increase was attributed primarily to reliable transpornt, cheaper
farm inputs, higher farm-gate prices and a large share of major crops sold directly
in the markets. Other social benefits attributed to the improvement in roads were
an increase in non farm employment in road side activities, better access to
education, health and improved recreational facilities. The study relied on primary

sources of data especially data obtained from household interviews. The
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methodolegy adopted in this study is relevant to the approach adopted in this
study, where the impacts of the feeder roads are analyzed within the framework of
distances of the household from the road.

Riverson and Hine (1979) study is important and relevant for the present
study in that it specifically examined the impacts of the feeder roads on agricultural
farming system. The primary objective of the study was to determine how some
selected parameters of rural develcpment in Ghana namely, costs, prices and
agricultural practices varied with accessibility. It was found that agricuttural farming
practices were not affected by accessibility. According to the results of the study
the more in-accessible villages in the study area concentrated on agriculture to a
greater extent than the accessible villages. The mcre accessible villages on the
other hand were able to use advantage of their position to concentrate their efforts
on non agricultural activities chh as marketing, rural industry and the provision of
other services. Accessibility of vilages was alsc shown to positively influenca the
level cf passenger trips made. The Accessibility of the villages was measurad by
their proximity to a paved feeder road. Data on thase variables was obtained from
tcpographical maps. More data was also collected on a wide range of socio-
economic variables namely prices, costs, crop output, size of land and the
proportion of cultivated land. This data was collected through a social survey
made in the area of study. The collected data was analyzed by correlation and

regression analysis technigues.

Bansal and Patil (1979) carried a study on the socio-economic impact of
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roads on village development in India. The study was based on survey data and
other data from a random sample of 1662 villages in Incia. Detalls of changes in a
range of village characteristics were obtained for the period 1661 - 1971, The
main variable accessibility was measured as an index constructed to reflect both
distance and road quality.  Correlation analysis, multiple regression and
discriminant analysis, were used to isolate the effect of changes in accessibility on
a range of socio-economic variables.

The study found that the effects of accessibility was greater for un-improved
roads than for improved roads. This indicated that in bringing about socio-
economic development the existence of some kind of trafficable road was of major
importance. The study further revealed that rural roads have an impact on
agricultural development as well as on rural development.

Recent research conducted in Bangladesh found that in villages with better
infrastructure, fertilizer costs were 14 percent lower and wages were 12 percent
higher (Ahmed, 1990. IFPRI). The objectives of this study was to empinically
investigate how rural infrastructure affects the growth of income and alleviation of
poverty in rural household economies.

Field data were collected from about 640 households through five
Questionnaires administered during a specific period in a year. Based on the data
from this survey, a common index was constructed for all elements which was
used to rank villages according to their degree of infrastructure development,

villages evaluated by their access to transport, markets, modern inputs, electricity
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and social services were divided into two groups dauvelcped and underdeveloped.
According to the result of this study rural infrastructure development increases the
speed of diffusion of agricultural technology, reduces the cost of marketing and
improves the operation of both input and product markets, through improved
linkages with other sectors. Ahmed (1990) indicates that similar findings would be
likely for most countries in sub-saharan Africa. However, studies to substantiate
this claim remain, for the most part underrated.

A study conducted recently by Rawat and Sharma (1997) feccused on
development of a road network and its impact on the growth of infrastructure. This
study was based in Almora District in Central Himalaya in India. The objective of
this study was to empirically analyze the relationship between extension of basic
facilities in the rural landscape with the road network.

A three step methodology was adopted. First the physical setting was
mapped on a scale of 1:50,000 based on survey of Indian Topo- sheets, second
data on developments were collected from district level offices such as District
statistics office, District agricultural office and public works office.

Third, maps were prepared based on the physical maps with inputs from
the field survey and other accumulated data. The impact of the roads on
development was analyzed in the framework cf three zones based on distances
from the road. The first zone was where the infrastructure developments were

located on a road or within 2 Km distance. The second zone between 2-5 Km and

the third zone was more than 5 Km from the road.
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The study found that infrastructure was concentrated along a rcad or within
a distance of 2 Km and declined with increasing distance from the road. The
distribution of primary education schools and postal services was not influenced by
road netwaork but the impact of the road was clearly visible. The study revealed
that major human and animal heaith care facilities were concentrated at a few
easily accessible points and the location of other facilities was determined by
distanée from the road. The study further indicated that drinking water supplied by
Government agencies and electricity network were initially introduced along the
road network. This study concluded that a road network is the most felt need for’

econamic development in areas with poor and inadequate accessibility.

(b) Empirical Research Studies in Kenya

In Kenya the study by Birdsall (88} in Western Kenya is among the earliest
studies on the impacts of roads on agricultural development. Birdsall study was
concerned with justification for decision concerning economic development
investments. The main objective of Birdsall study was to determine where the
most remunerative investment in roads should be made. The study therefore
focused on the problem of investment in agricultural feeder roads.

Birdsall's study indicated that agricultural production responded positively to
improved road network. He maintained that farmers responded first to and
benefitted from lower transport costs. He further found that roads encouraged

change in farmers perspective in @ manner which was conducive in altering

23



farming methods by allowing farmers to marke! surplus produce to the markets
located along transport roctes.

In his findings, Birdsall notes: "... one of the more immediate results of
increased efficiency appears to be a rise in agricultural preduction within the area
through which the route passes, although such cause-effect relationships are
impossible to determine with certainity (Birdsall 1968 p.83)".

Kinyanjui (1976) examined the impact of a new road ccnstructed through
the hinterland on the Western side of Nairobi city. Fe found that the road had led
to ‘rapid urbanization of the hinterland in form of extended urban sprawl. The study
was primarily concerned with the impact of the road on urbanization process.
However, the study did not cover the influence of the road on the non-farm secror,
rather it was mainly concerned with the impacts of the road on urban growth and
develogment.

Madunga (1975) made studies relating to transportation in two different
case study areas. One of the case study areas was in Uganda, while the cther
was in Kenya. The aspects Madunga considered for his two study areas were
many and varied. Although agriculture was one cf them, there was no attempt
made to examine the influence of the roads on agricuitural land use.

Alela's (1976) study on the role of transportation in rural development of
Kakamega district is also worth highlighting. This study was basically concerned
with a holistic approach of the contribution of roads to general rural development.

Alela's study lack detailed consideration of specific aspects of the influence of the
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roads in the rural economy that are considered in this study.

In a related study to that of Kinyanjui (1976), Kariuki (1977) conducted a
study on the impact of the Nairobi-Thika highway on land values, settlement and
land use patterns. The study found that the highway was a major force behind the
increase in land rent and land values in the rural-urban fringe. This was
particularly so on the area adjoining the highway. By use of descriptive statistics to
analyze the data collected on the impact of the highway on land values, it was
found that accessibility was a critical factor in the rural-urban fringe development.
It was reported that accessibility triggered urban sprawi along the road. A
conclusion was made to the effect that the influence of accessibility on areas
around the highway was important in explaining changes in land values ard
settlement pa&erns.

In another study conductsd by Obiero (1978) on the role of feeder and
access roads in agricuitural production and planning in Busia District of Kenya, it
was found that rural access and fesder roads played an important role in rural
develecpment. The main objective of this study was to examine how lack of or
presence of access and feeder roads affected rural development over time and
space. By use of simple Linear regression analysis on the data collected the study
found that rural access and feeder roads positively influenced agricultural
production and hence development of the rural areas. Obiero recommended by
way of design for the construction of more feeder roads to serve the relatively

dense population especially in high potential agricultural regions in the district.
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The study by Obiero though focusing on the influence cf rural access and
feeder roads on agricultural development made no attempt to examine the impact
of the roads on the farming practices and the non farm economic activities.
Furthermore the study generalized that the benefits of the rural access and feeder
roads were spatially distributed to cater for all the population. This study was
mainly concerned with the planning aspects of rural access and feeder reads in
terms of construction priority and linkage aspects.

In his study on the growth and development of road transport network in
Kenya, Ogonda (‘1986) sought to examine the impacts of the road transport
network on the overall pattern of development. He used composite measures of
socio- economic development and found that transport netwerks influence the
level of devélopment. This was arrived at by the use of stepwise regressicn
analysis where transport index was used separately as an independent variable for
explaining the levels of development. It was found that the districts with higher
sceres on the index of road transport tended to score highly on other indices of
develcpment.

in the analysis it was found that the more developed districts were
concentrated in Western, Nyanza and Central province. The major differentiating
elements in the level of development were identified as population sizes and
densities in the districts, the pre-dominant type of agricultural practices and access

to closer networks of transportation routes. The result of the stepwise regression

showed that the indices of transport, education and health explained 89 per cent of
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the variation in development in Kenya. The key element factor was found to be
road transport.

On similar analysis using the index of transport as the dependent variable
Ogonda found that the indices of population, agriculture, industry and commerce
accounted for 75 percent of the total variation with population index being the most
important element. It was concluded that transport and development relationship is
a two way interaction process.

The study by Ogonda was a general macro analysis of the role of transpert
in economic developmeﬁt tn Kenya, rather than an impact study of the transpornt
network. The study emphasized on the historical devefopmént and growth of the
road transport networks to specific indicators of growth in the economy. In short
Ogonda's study was concerned with historical patterns of the development of road
networks in Kenya and its impact on the pattern of develcpment. The present
study is mainly concerned with the impacts of the rural feeder roads. More
specifically this study is a micro investigation study on the economic impacts of the
feeder road in rural areas of Thika District. Being a micro analysis this study seek
to understand more the relationship between the farm unit (taken as the farm land
and the farming househo!d) and the road transport system at the local levels.

Kimani (1890) examined the impacts of rural access roads program on
agricultural development in Ol-Kalou division in Nyandarua district of Kenya. He
found a positive influence of the roads on agricuitural production. The study used

simple linear regression analysis to analyze the data collected on agricultural
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production in selected villages in the division. The study found conclusive
evidence indicating that agricultural intensification had taken place after the
construction of access roads. The study reported that dairy farmers were able to
sell the milk produce more conveniently as a resuit of opening up the villages
through the construction of the roads. It was also reported that cbstacles in
transportation system during wet season adversely affected agricultural production
in the area. However, his study did not attempt to evaluate the influence of the
rcads on farm-gate prices of agricultural commodities in the area. Furthermore no
attempt was made to assess the impact of these roads on the non farm sector in
the rural areas.

In a study on the role of roads in poverty alleviaticn in Baringo District of
Kenya, QOdero (1992} has shown that there is a positive relationship between
provision of all weather rural access roads and poverty alleviation. He indicated
that accessibility of rural areas to urban market centres provided farmers with
opportunity to produce and sell surplus produce from the agricultural sector. The
study further found that provision of all weather rurai roads aided in the
transformation of the rural production systems from subsistence agricultural
systems to commercial cash crop farming. This study however did not consider
the role of rurél roads in influencing specific types of agricultural land use and the

non farm sector in the rural areas of the district,

(n a study of the air transport in Kenya. lrandu (1895) has shown that air

transport and road transport are among the most important factors that influence
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the spatial pattern of development in Kenya. In order to determine the strength cf
the relationship between the pattern of development with air transport, bivanate
and multiple regression and correlation analysis were employed.

In the composite index of development that he developed to explain the

pattern of overall development in all district in Kenya an indicator of air transport
and road transport were included. The road transport variable accounted for 2.9
percent of the total variation in the composite index of develepment status, while
air transport variable accounted for 13.1 percent of the variation.
In this study the main focus was a detailed study of air transport though' rcad
transport was considered in the computation of composite index of development.
The result of this study indicates the impartant role of both road and air transport in
the overall spatial pattern of development.

The present study intends to examine at micro level some ¢f the impacts
and influences of rural roads in the rural economy. This is intended to contribute

valuable knowledge on the developmental impacts of rurat road infrastructure in

the rural economies of our country.

1.2 JUSTIFICATION OF THE STUDY

This study focuses on rural road transport which is a major concern for Economic
Geographers. Gecgraphers should be concerned with the study of transport for
two main reasons. First, transport is a significant human activity with a strong

spatial component and is therefore a legitimate object of study in its own right as
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much as agriculture or retailing. Secondly, it is an impcrtant factor infiuancing the
spatial variation in many other social and economic activities.

The present study, therefore, emprrically addresses the issue in the
neglected area of research on how rural feeder roads affect the growth and
development of the rural economy. This study, therefore intends to fill research
gaps in this subject given that no similar studies of this nature have been
undertaken in the study area in the recent past.

It should also be noted that the chief importance of transport arises from its
role as one of the principal factors affecting the location. distribution, growth and
development of economic and social activities. Despite this general awareness,
there is very little known in Kenya, about how benefits arising from investments in
rural roads vary in space and how they affect the rural economies. ltis therefore
appropriate to examine some of the economic impacts of the feeder rcads in the
rural areas of Kenya to understand how they spatially influence certain growth
indicaters in the rural econemy.

Studies so far conducted in Kenya on the impact of the road transport
network on economic development have for the most part tended to focus on
urban areas (Ogonda, 1976; lrandu, 1982). This bias towards urban areas has
seen a general neglect of the rural areas in academic research aspiration.

In rural areas of Kenya, where agriculture is the main economic activity, the
greatest need in raising income to farmers is to facilitate mobilization and

marketing of surpluses from the agricultural sector and ensuring fair pnces {0
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farmers. This will increase agricultural producticn and hence raise income to the
farmers and thereby help to alleviate poverty. In order to achieve these objectives
transport network must be used and it is necessary to have an understanding of
how road transport influences marketing of agricultural commodities and therr
prices. The present study is an effort towards that direction as it attempts to
evaluate the influences of feeder roads on farm gate prices.

The interest in this study especially the aspects pertaining to the impacts of
rural roads on farm gate prices of agricultural commodities has been inspired by
the author's own observations. This includes a significant lack of uniformity in farm
gate prices of agricultural corﬁmodities in the stuldy area. This has been more so,
in the case of horticuitural crops, produced for export in the area of study. The
non-uniformity of farm gate prices of agricultural commedities in the area of study
has also been of majer concern to the farmers in the area, who are left wondering
on the causes of these variations. This study therefore attempts to relate the farm
gate prices of French beans to the road facilities.

There is a growing interest today in the topic of non-farm economic activity
such as small scale industries located in rural areas of Third World (Wanmali,
1991) These activities are viewed as a means of alleviating rural poverty and
reducing inequality in poor and densely populated agricultural areas. It is
therefore, necessary to examine the impacts and influences of rural roads
networks on the structure of non-farm economic activities especially in rural market

centres. This will assist in designing good rural development planning policies for
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the improvement of these impertant economic activit:es,

The Eighth National Development Plan (1597-2001) indicates that as of
1994 an estimated 42 percent of the rural population lived below the poverty line.
The Development Plan has projected that this figure will increase tremendously
during the plan period. The main problem facing rural population in our country
should therefare be seen as that of alleviating mass poverty. This study attempts
to establish the extent to which farm gate prices of agricuithral commoadities in the
study area are influenced by proximity of household farm to the main feeder road.
The results of this study are expected to be useful in contributing necessary
information in the formulation and deqigninrg of rural development planning policies
atmed at reducing the rampant mass poverty.

it is further noted that remunerative output prices accelerate the pace of
agricultural intensification and production if effectively transmitted to the farmer
The extent to which villageé and households farms accessitility to roads influancas
agricuitural commodity prices is worth investigating and studying in view of the
above.

The present study is especially appropriate for Thika District since there are
many weather roads but few that are efficient for transport. Also agriculture is the
most important activity in the region.

Most of the households are therefore engaged in small scale farming hence
marketing of their farm produce and distribution of farm inputs are crucial to their

farm activities. The condition of the rcad network and marketing infrastructural
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facilities are crucial for their success. A study of the economic impacts of the rural
roads on the rural economies in the area of study is therefore relevant in
transformation and spatial re-organ:ization of the area within the integrated National
development program. Since the nature of the roads in Thika District is identified
as but one of a number of interrelated constraint to development it would be of
interest to investigate this claim through a scientific research.

Given the scarcity of land in the face of a growing population off-farm
employment opportunities such as in coffee industries, commercial trade and other
type of "Jua Kal" activities are of vital importance to the rural population. This
study intends to determine the relationshio between accessibility of rural trading
and market centres on the one hand and the structure of non farm economic
activittes in these centres. Furthermore the study also seeks to establish the
influence of the rural roads on the location growth and development of road- side
non farm economic activities.

In rural areas of Kenya as is else where in many other developing countries,
where the potential for labour absorption ih agricﬁlture is believed to be imited r;on
farm activities should be viewed as a means of achieving several poiicy objectives.
Such objectives include alleviating poverty, reducing income inequality, increasing
employment, slowing down rural-urban migration, reviving craits and building small
scale industries using local resources. [t is therefore necessary to examine the
impacts and influences of rural road network cn this important sector.  The

findings whether favourable or otherwise will be useful in designing rural
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Development planning policies

1.3 OBJECTIVES OF THE STUDY
The primary objectives of the study was to identify, describe and analyze some of
the economic impacts of rural feeder roads in Thika District. The focus was mainly
on small scale household economies in the rural areas of the district. It is clear
from the above objectives that the emphasis of the study was on benefits of rural
feeder roads. This is appropriate because it is the benefits of rural feeder roads
that are imperfectly known and often a source of controversy on resource
aliocation.

The specific objectives of the study are:

(1) To establish the relationship between accessibility of households farms to
the feeder roads and the farm gate prices of French Beans.

(i)  To establish to what extent prices of agricultural commodities vary in the
major retail markets in the study area in relation tc their accessibility.

(i) To determine the relationship between accessibility of households' farms to
a selected feeder road and proportion of fand used for commercial
horticultural farming.

{iv)  To relate general agricultural land-use in the study area to the road network.

(v)  To determine the impacts of rural feeder roads on the location and growth of

selected non-farm economic activities along these roads in the study area.



(v To establish the relationship between access:bility of selected rural trading
and market centres on the one hand and the structure of non-farm economic

activities in these centres.

1.4 THE SCOPE AND LIMITS OF THE STUDY.4 THE SCOPE AND LIMITS OF
THE STUDY

The study cavers the newly created Thika District which was carved from Muranga
and Kiambu Districts in 1994. It examines some economic impacts of the rural
feeder roads on selected growth indicators in the rural household economy. The
focus of this study was primarily on small household economies. The study did not
therefore capture in detail the impacts of the feeder roads on large household
sectors such as corporate bodies which are dominant in Thika and Kakuzi divisions.

The indicatars of growth in the rural economy used in this study such as
farm gate prices of agricultural commodity, size of land under commercial
horticuitural farming and roadside business activities were assumed to be good
surogate measures of econcmic growth and development in the study area.

Due to lack of adequate finance and the numerous feeder roads only one
feeder road was selected for detailed analysis of its impact on the household
economies.

In an attempt to examine the relationship between accessibility of
household farms to the feeder road and farm gate prices of French beans, the

study was based on the midd'e agro-ecological zones of Thika disirict especially in



Gatanga division. This is where the crop whose farm gate prices were studied is
grown con a wide scale by many small scale farmers. Furthermore. horticultural
farming aptivity is widely practised in this region.

The selection of this zone was carefully done so that natural endowments
such as soil, topography and water were evenly distributad. This was done to
ensure that these agronomic factors did to influence significantly the relevant
household data collected. Secondary data for this study was fragmented since
the new Thika district was created recently. As a result most of the secondary data
had to be gathered from Murang'a and Kiambu districts published materials.
However. the available data was gathered from all the relevant areas constituting
Thika district bearing in mind the new boundaries.

It must be mentioned that it was difficult to study the influences of the
feeder roads on economic development. This was mainly due to the fact that the
role of infrastructure is complex and its effects are indiract. Moreover, it was
possible with the data collected to have a general overview of the impacts of the
rural road infrastructure cn farm gate prices of french beans, and its influence on
horticultural land use. This was achieved through a methodology emgloying
correlation, simple linear and multiple regression techniques, on the house wise

level data collected.

Given the above limits, we are however satisfied that the study was

successful and its objectives were realized.
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1.5 HYPOTHESES

Four major null hypotheses were formulated and their validity tested using bcth

primary and secondary data collected. The rejection of the null hypothesis led to

the acceptance of the alternative hypothesis.

1. Ho:  There is no significant relationship between proximity of household
farms to feeder roads and the farm gate prices of French Beans.

Hi: Alternative

2. Ho:  There is no significant relationship between prices of agricultural

commodities in retail markets and the accessibility of these markets.
Hi: Alternative

3. Ho: There is no significant relationship between accessibility of Households
farms to feeder roads and the proportion of land used for commercial
horticultural farming.

Hi: Alternative

4. Ho:  There is no significant relationship between accessibility of rural

market centres and the size of non farm economic activities in these

centres.

Hi: Alternative
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1.6 CONCEPTUAL AND THEORETICAL FRAMEWORK

1.6.1 Operational Definitions

{a) Transport

The term transport as used in this study refers to the movement of goods and
people.

{b) Economic Development

This term encompasses a series of qualitative and quantitative changes occurring
in a given population whose effects over time are reflected in the standards of
living of the people. The core elements of economic development involve raising
pecple living standards

(c) Accessroads

An access road in the rural areas is any rcad usually class D and E and in some
cases class C which is for general movement of people and goods and connacts
nearly all important centres in the rural areas. Access roads are considered
necessary for stimulation of development in the rural areas.

(d) Feeder Roads

Within the context of this study the kinds of roads referred to as feeder roads are
those small rural roads that feed into main or trunk roads and tap the output of a
productive area. These roads allow the transport of inputs and output in the rural
areas. As the term suggest the roads feed back or facilitate the movement of

goods and services between the area it serves and the main transport links. The

figures befow show the various types of feeder roads.
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Fig. 1.1: Feeder Road
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{e) Household

A household in this study refer to a family unit headed by either man or a woman
with title to land ownership.

() Household Farm

The definition of a household farm as used in this study refers to the farming land
or farm owned by a household, especially the small scale farmers among the
farming community in the study area.

(g) Network

The lay out, geometry or pattern of the routes fall under the rubric of network. |t
also include analysis of the locaticn of intersecting ncdes and terminals, the
density and length of routes and the accessibility of individual points on the
network. These notions are related tc the factors conditioning the development of
transpert.

(h) Accessibility

Accessibility is a measure of ease (time, cost distance or effort) in which transfer
occurs between places and areas of a system. Accessitility can be stated as an
index which is the sum of the links from a given place to all other places in the
network by the shortest routes. The use of accessibility index permits more
specific ranking of nodes than say with connectivity indexes.

(i) Rural Non-Farm Economic Activity.

(n the present study the definition of rural non farm economic activity is that as

used by [LO (1993) where rural nen-farm economic activity refers to all non
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agricultural activities manufacturing, construction, trade, commerce and services
located in rural areas and undertaken by farm as well as non-farm households

{(j) Zone of Influence

In order to examine the impacts of a road it is necessary to define its zone of
influence. Some studies have assumed a fixed distance either side of a road.

Others a fixed journey. "In this study the area of influence of the feeder road
facility studied is considered in the framework of three zones. (1) 0-2km distance
from the feederroad. (2) 2-5 km. distance from the road (3) 5-8km from the feeder
road.

(k) Rural Sector

This refers to the rural farming community in the study area especially the small
scale farmers.

{1} Road Density

This refers to the total length of classified road per square kilometres.

(m) Trading centres

These are small central places with a few-general retail shops in the study area.

(n) Market centres

These refers to larger central places in which the periodic markets are held. They

also host a variety of tertiary services.

(o) Shimbel Index

This refers to the number obtained by summation of either row or column totals in

a connectivity matrix. This number indicates the most and least accessible points.
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{p} Associated number

The associated number for a node refers to the highest of the shortest path links

connecting that node to all cthers.

1.6.2 Transport: Operational Concepts in the Model

This concept refers to the movement of people and goods along the transport
networks. Flows are the vclumetric measures of the interaction and the successful
interrelaticnship of other components.

Road Transport system

The transport system includes the flows, network and the modal system. All of
these are meant to provide transport service.

Interaction

This concept refers to the movement ¢f people, gocds and services and the flow of
information and ideas between two places. It also refers to the fact that as man
speeds up his movement it becomes possible to increase accessibility. In this
way secondary and tertiary functions can serve more people and perishable

agricultural products and other primary preducts can be profitably marketed over a

large area.

Modal system

This include all mobile transport equipments such as vehicies.
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System Operations

This concept refers to the modal system and the network system

Level of service

This concept refers to the nature of transport service provided by the Stock of

transpont system such as vehicles, roads and other associated facilities.

1.6.3 Conceptual/Theoretical Framework
The conceptual/Thearetical framework used in this study is a functional and
systems approach. The framework is functional in that it emphasizes the
development of a regicn in terms of some functions of their characteristics. The
framework is also systematic in that transport structure is understocd in terms of its
relationship to cther elements in the general system. The conceptual framework
used in this study is modified from the model developed by Hurst (1873) and
lrandu (18995).

Hurst's (1973) model has teen extensively applied in the study of aspects

related to the gecgraphy of transport. The model is useful, for it provides the basis

for the study of transpon system as:

1. An inventory (stock of road, route, number of vehicles etc).

2. A network comprising the geometric structure of the route system.
3. Flows examining what movement cccurs and how intensively.

4. As the inter-relationship of the three element noted above.
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The model for the present study consist of the transport system. This comprises
the transport inventory and stocks. This system is geared towards the provision of
adequate transport service to the scciety.

The main stages of the maedel are shown in figure 1.4 above. In the figure
the basic structural components of the transportation system itself are the modes,
stocks and networks. In the model the demand for road transport is followed by
the requirement for technological innovation in modal system, stock and network
structure.  This will have an effect on economic development of a region or an
area. These effects are felt in the sccial, political and economic system.

The network structure and flows on network have an effect on the overall
economic development of the scciety. The level of service provided by the
transport system will have an impact on the economic system. These impacts

finally result in an increase in the level of interacticn which will be transferred back

to demand for accessibiiity and the ¢ycle is complete.

1.6.4: Other Theoretical Frameworks for the Study of Economic Impacts of

Rural Infrastructure

The relationship between rural infrastructure improvement and ultimate gains in
economic and social welfare is presented in figure 1.5 below. Rural feeder roads
and other improvement in rural infrastructure are viewed as having three types of
impact. First, they can influence the production behaviour of rural inhabitants.

Second, they can contribute to an improved pattern of income distribution. Third,
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and ultimately most important, they can contribute to improvements in the quality
of rural life in terms of better shelter, better integration between the urban and rural
population segments.

The provision and improvement of rural infrastructure affect some type of
input to the production system in rural areas. As shown in figure 1.5 above, the
influence can take many different forms. Increased quantity and quality of inputs
already used by the farmer is one possibility. New inputs e.g. fertilizers, ‘animal
feeds, seeds etc. are another. M_ore e_fﬁcier\t prices, improved farm management,
new crops and widening of markets also represents potential types of impact.
Several of these potential impacts and changes are likely to be confronting rural
entrepreneurs as they make their decisions on what level of output to produce.

The effectiveness of provision of a specific type of rural infrastructure
depend upon how rural entrepreneurs receive those changes. They will view such
changes through the political system, the value system and the institutional system
which define their environment.

Rural infrastructure investments aré transformed into gains in social welfare
primarily through increases in rural output. Higher output translates into highér
income and improvement in various component of social welfare.

Figure (1.6) above provides a schematic representation of the impacts of feeder

road provision and improvement in the rural economy.
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CHAPTER TWO

THE STUDY AREA
2.0 INTRODUCTION
The geography of an area has great influence on resource endowment, transport
networks and the pattern of socio-econcmic development. This chapter, therefore,
analyses the geographical features of Thika District with particular attention to
those features which have important bearing on economic and general
development. The features include position and size, relief and drainage, climate,

population, administrative units among others.

2.1 LOCATION AND SIZE

Thika District is one of the seven districts in Central Province. The district was
carved in 1694 from Kiambu and Murang'a Districts and it is located in the
southern part of Central Province. It borders Nairobi to the South, Kiambu District
to the West, Maraqua District to the North and Machakes District to the East.

Thika District covers an area of 2,024 sg.km.. It has six administrative
divisions, namely Thika, Gatanga, Kakuzi, Ruiru, Gatundu and Kamwangi. The

district has a total of 20 locations and 89 sub-locations. The administrative and

political units are illustrated in table 2.1
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Table 2.1:  Thika District, Administrative Units by division, Location and
Sub-location

Division Area (km?) Location Sub-location
Thika 272 2 7
Gatanga 259 4 17
Kakuzi 487 4 11
Ruiru 526 2 7
Gatundu 186 4 24
Kamwangi 294 4 23
TOTAL 2024 20 89

Source: District Commissioner's Office, Thika (1998).

2.2 RELIEF AND DRAINAGE

Thika District has a diverse topography with altitudes varying from 1,060 to 3,550
meters above sea level. The highlands along the slopes of Aberdare ranges form
the water catchment areas and water sheds of most rivers which drain to the
lowlands. Mos! of the rivers within Thika District flow parallel from the Aberdare
ranges to the West, then south eastward to join Tana River.

The dissected topography in the district has greatly influenced the fay out of
transport network especially road transport. Most of the feeder roads run paralle!
to the rivers along the ridges to join the main Nairobi-Sagana Highway. Roads
running parallel to the rivers are dominant in Gatanga, Kamwangi and Gatundu
divisions. Only the main feeder roads have been slightly improved in Thika

District, hence varying degrees of accessibility are afforded in the region.
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The low land areas in the eastern parts of the district are generally marginal lands
and receive low rainfall. Owing to these conditiors, the level of economic activities
is low and interestingly the road network is poorly developed in these areas

These areas cover Kakuzi, Thika and Ruiru Division. Numerous streams and
valleys in these lower parts of the district necessitate construction of many brndges

to connect one ridge to the other.

2.3 DRAINAGE 'AND CLIMATE IN RELATION TO AGRICULTURAL
ACTIVITIES
The climatic conditions prevailing in the district are largely determined by the
altitude that is, height above sea level. The district annual rainfall ranges from
between 500-2500 mm. This rainfall, like in most other areas in the highlands East
of the Rift Valley is received in two rainy seasons, (Bimaedal rainfall pattern) which
are the long rains and the short rains. The long rains occur in the months of March
to May while the short rains are received in the months of October and November.
There is however, a wide spatial vanation in the rainfall distribution. The rainfall

regime in Thika District combined with other climatic factors have greatly

influenced agricultural activites.  In the western and Northern parts, where

minimum rainfall of 1500mm per annum is received, coffee, tea and Dairy farming

activities are carried. This zone is therefore the maost preductive in the district.
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Horticultural farming activities are concentrated mostly in th2 mdd'e agro-
ecological zones especially in Gatanga. Gatundu and Kamwang: Dwvision. In the
recent past owing to poor performance of the traditional export crops namely, tea
and coffee, there has been a tendency for small scale farmers in the middle zones,
to replace these crops with horticultural crops. As a resuit, horticultural activities in
the district have increasingly come to play a crucial role of raising incomes for the
small scale farmers.

In the relatively drier areas in the east of Thika district, where rainfall is low
and un-reliable, beef cattle fa'rrning and preduction of drought resistant crops
including sorghum and millet have been doing well.

Generaily the climate of Thika district is conducive to production of a variety
of crops including Tea, Coffee, French beans, Macadamia. Pineapples and
numercus varieties of other horticuttural crops. The area has well drained sails

favourabie for cuitivation of the above crops.

2.4: THE GEOLOGICAL BASE IN RELATION TO AGRICULTURAL
ACTIVITIES

The geoclogy of the District consists of volcanic rocks of the pleistocene age and

Mozambique belt. Volcanic rocks occupy most of the western part of the district

bordering Aberdare Mountains, while rocks of the Mozambique pteit or the

The

basement system are largely found in the Eastern part of the district.

wide variations in altitude and temperatures between the highlands and lowland
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areas combined with the unds+lying geclogy have given nse to a varety of soil
types. This variation in soil types result in differences in the general fertility and
hence the land potential for agricultural activities.

Soils in the district fall broadly under five categories which can be classified
into four general fertility groups. High to moderate fertility scils are found mostly in
the western part of the district especially in Gatanga, Kamwangi and Gatundu
divisions. The quality of this type of soil allows for the profitable cultivation of
tea, coffee, maize, beans and a variety of horticultural crops including the Indian
vegetables. Lower fertility soils are found mostly in the eastern part of the district
especially in Thika Division. This reqion suffers from poor drainage system and
soils in the area are shallow. This condition, coupled with low and unreliable
rainfall severely limits agricultural activities in the area. However, these areas have

the pctential for ranching and the cultivation of drought resistant crops.

2.5 DEMCGRAPHIC CHARACTERISTICS

2.5.1 Population Size

Based on data obtained from the 1989 poputation census, Thika district which was
a part of Muranga and Kiambu districts had a population of 489,306 persons. This
population is projected to increase to 692,946 persons by the year 2001,

The rapid growth of population in Thika district, which is estimated to be at
the rate of 2.9 percent has considerably affected the resource base. For instance,

this rapid growth in population has created encrmous pressure on the small scale
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farmers with land becoming smaller due to land subdivision.  For instance, In the
small farm sector the average size of land helding ranges from 0.5 ha in Gatanga
to 2.7 ha in Kakuzi. Overall the average size of land holding is 1.2 ha. This has
adversely affected agricultural production in terms of yield and output. The table
below shows the population size projection for Thika District.

Table 2.2: Thika District Population Projections by Division

in km?
Division 1939 1997 1999 | 2001
Thika 76286 96203 101948 108035
Ruiru 73575 | 92785 98325 104196
Gatundu 101287 | 127745 135372 | 143455
Kamwangi 87786 | 110075 118748 122613
Gatanga 50900 114633 121478 | 128731
Kakuzi 59962 75617 80132 75383

Source: District Statistics Office, Thika (1997).

2.5.2 Population Distribution and Density
‘The population in Thika district is unevenly distributed. Most of the population is
concentrated in Gatundu, Kamwangi and Gatanga Division as indicated in Table

(2.2). These divisions are endowed with good climate and soils which are

favourable for agricultural activities. For instance in the small farm sector the
average size of land holding ranges from 0.5 hectare in Gatanga to 2.7 ha in

Kakuzi. Qverall the average size of land holding is 1.2 ha.
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Table 2.3: Thika District Population Density Projection by Division
Division 1979 1989 1897 1999 2001
Thika 272 280 371 386 401
Ruiru 526 140 185 193 200
Gatundu 186 544 719 750 778
Kamwangi 294 297 392 409 424
Gatanga 259 351 418 430 441
Kakuzi 487 123 147 151 155
Total 2024 242 310 322 333

Source: District Statistics Office, Thika (1987).
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The three divisicns are also in close proximity to Thika municipality which 1s also
the leading urban centre in the District. At the national level the district is densely
populated when compared with other districts in Kenya.

The district population is largely rural. Table (2.4) below indicates this.
Table 2.4: Thika District Rural and Urban Population, Census

Figures (1989)

RURAL POPULATION URBAN POPULATION

Division Total Pop. Urban Centre Total
Thika 18,683 Thika 57603
Ruiru ’ 50,259 Ruiru 23316
Gatundu 101,297 -
Kamwangi 87,286 -
Gatanga 90,900
Kakuzi 59,662 - -
Total Rural 408,387 Totai Urban 80919

Source: Thika District Development Plan, 1987-2001

According to the 1989 Census figures about 86 percent of the population in the
district lived in rural areas and in small rural market centres. Approximately 14
percent of the population fived in urban centres. The urban populat/gn in the
district is largely concentrated in two urban centres namely, Thika and Ruiru.

These towns have attracted migrant workers from all over the country because of

their industrial activities.
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Other up-coming small towns and market centres with a considerable urban
population include Gatundu, Gatura and Kakuzi These centres are relatively
served well by socio-eccnomic infrastructure which provide better opportunities for
(ndustrial growth. They form the hub of future development for urban centres in
Thika District to support the nearby rural areas. It is in these centres that

considerable potential for generating non-farm employment lies.

2.6 MAJOR ECONOMIC ACTIVITIES

As indicated above about 86 percent of the populaticn in Thika District 1s rural
based. This pooulaticn is engaged in agricultural activities varying from crop
farming to fivestock farming. Most of the working labour force are therefore
engaged in their own farms as small scale farmers while the rest are employed n

large farms and plantation as labourers and workers.

2.6.1 Small Farm Sector

Thika District is divided into 243,636 small farm holdings which are owned by
81,212 farm families. Most of the inhabitants are small scale farmers who are
engaged in the production of a variety of cash crops and subsistence crops. The

average size holding is 1.2 hectares. Maize, Beans and Bananas are the main

staple food crops in the district. The smail farm sector contributes the largest

share of cash crop produce including horticultural cash crops such as French
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Table 2.5: The size of the small scale farming sector

Division Rural Average Main food {fAain cash crop(s) | Percentage Percentage
household household crop{s) Household Household
land/ha land/ha with high with high

value cash value food
crops Crops
Thika 14077 1.06 Maize, Horticultural 29 15
beans and | coffee
peas

Ruiru 10796 125 Maize, Coffee/ 28 13
Beans Horticulture

Kakuzi 16850 27 Maize, Pineapple/ 403 13.4
Beans Horticulture

Gatanga 15087 05 Maize/bean | Tea, coffee 37 40
S

Gatundu 26400 0.76 Maize/Bea | coffee/ 36 40

ns Horhiculture

Kamwangi | 17500 0.6 Maize/bean | Horticulture 35 40

S Maize
Coffee

Source: District agricultural annual Reports, Thika 1995-97.
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Beans, Macadamia, Pineapples and a variety of Indian veqgatables  From the
above table it is apparent that maize and beans are the ma;or food crops in the
study area. Other important food crops include; Irish potatoes, Sweet potatoes,
Cassava, Yams, Bananas among many more others. Most of these cash crops
especially horticultural crops are grown for the export markets. Horticulture among
small scale farmers is also coming up as an important activity in the district.
Horticulture products are purposely produced for export to Europe. About 36
percent of the households in Gatanga, Gatundu and Kamwangi Division have high
value cash crops (District Agriculture Office, Thika, 1997). These high value cash
crops include a variety cof horticultural crops grown for export market.

2.6.2 Large Farm Sector

Thika District has a considerable share of large scale farms dealing with cultivation
of major cash crops. These includes coffee plantation, Pineapple plantations and
horticulture farms.

Delmenta Kenya Limited is one of the largest plantation farming company
dealing with pineapple cultivation. its plantation is located in Kakuzi Divisicn.
Kakuzi Limited is another large scale coffee farming company and is also located
in the district. It also practices horticultural farming and ranching on a large scale.

Most of these large scale plantations owe their origin During the colonial era.
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Table 2.6;

Major crops and Number of Hectares Under
these Crops in the Large Farm Sector

Division Main Crops Number of | Totalarea in
Farms Hectares
Thika Coffee, Horticulture | 16 4405
5 2301
Ruiru Coffee 61 7560
Kakuzi Coffee 2 5500
Pineapple 1 4500
Gatanga Coffee 1 160
Horticulture 13 65
Gatundu Coffee 58 210
Horticulture 13 105
Kamwangi | Coffee 1 200
B Tea 2 110

Source: Thika District Agricultural Office 1997.
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2.7 HORTICULTURAL FARMING ACTIVITY

Horticultural farming activities in Thika District are wicaly soread in all the divisions.
Most of the horticultural crops grown in the district are dominantly produced by
small scale farmers except pineapples which are cultivated by Delmonte Kenya Ltd
on a large scale. This company operates in Thika and Kakuzi Divisions.

The city of Nairobi and Thika municipality provide a ready market for most
of the horticultural products. These crops are also sold to the export market. It is
generally claimed by most of the stake holders of agricultural activities that the
development of horticultural activities in Thika District is hindered by poor and
inadequate transpert facilities. However. empirical studies to substantiate this

claim have not yet been done, hence the significance of this study.

2.8 INFRASTRUCTURAL BASES FOR DEVELOPMENT

2.8.1 Standard Infrastructure

The term standard infrastructure includes public utilities, transport, schools.
hospitals, power, water supply, perts, drainage etc. Those are the basis upon
which other development activities are laid. The focus of this study is on rural road
infrastructure. Therefore, some elements mentioned above such as port facilities
for example are not directly relevant to the present study. The major element of
rural infrastructure include transport and communication.

Since transport facifities have an important influence on land use and

location of economic activities, it is important to have a background infermation on
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the nature of the transport networks in Thika District.

Road transport is an important factor for econormic development in rural
areas of Kenya (Kenya National Development plan (1897-2001). |t facilitates
movement cf raw materials, inputs, finished products and information. Thika
District has a total of 1032 km. of classified roads, which includes international
trunk roads, primary roads, secondary roads, tea roads, minor roads and rural
access roads. About 363 km. of the total road surface is bitumen. This represents
approximately 35 percent of the total classified road in the District. Table 2.5 below

shows road classification in Thika District in 1997,
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Table 2.7: Road Network by class and length, 1937

| Type of Road Class Length (km.)

Intarnational Trunk Roads A 13038

Naticnal Trunk Roads B 00

Primary Roads C 976
Secondary Roads D 169.2

Minor Roads E 553.8

Tea Roads T 21.0

Rural Access Roads R 304

Total 1032.8

Source: Thika District Public Works Office.

Class D E T R can be generaily regarded as rural fzeder roads as they link the
rural vilages with the main trunk roads and primary roads. These are the roads
that are used in the delivery of inputs into the villages in the rural areas. They are

also used in delivering outputs from the villages to the urban markets.
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2.8.2 Historical Perspectives of Agricultural Development in Kenya in
Relation to Road Transport

The development of agnculture in Kenya has been influenced directly or indirectly
by the provision of transport facilities. Before the advent of colonialism in Kenya
most of the agricultural activities among many communities were traditional in the
sense that they were subsistence oriented, to meet the requirement of the local
populaticn. The crops grown were mainly food staples. Moedern agriculture was
therefore introduced by the colonial administrators and farmers especially, the
white settlers. |

The impact cf the colonizers on the existing agricuitural systems varied
widely between and within communities. Essentially, the colonizing powers
introduced two basic agricuitural innovation to Kenya; (a) cash crop and {b) New
land tenure. |

The colonial government played an important role in the development of
agriculture in Kenya. The building of the Uganda railway between 1397-1901 was
one of the most important infrastructural investments made to cpen East Africa to
the rest of the world through Mombasa Port. After building of the railway, the vast
agricultural resources of East Africa that lay idle could now be tapped and the
agricultural raw materials produced would be exported to established factories in
Europe.

After the completion of the Uganda Railway in 1901, the British imperial

authority was established. White settlement in Kenya was stimulated by colomal
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government which gave the setllers large concessions cof high qualty land on a
1999 year leases. In this way massive tracks of land in fcrm of thousands of
hectares were given to white settlers in Kenya.

White settlement as a policy was adopted in 18902 aithough by that time a
handful of pioneers were already on the scene (Ross, 1927). The crown land
ordinance of 1802 had the effect of putting all land in the country under the crown
thereby making it easy to alienate specific areas for occupation by the new
settlers.

At first Access to the Railway determined the ability to produce for the
export market. Transport costs contributed a high percentage of total costs so that
distance from the railway determined the potential profitability of land. As a result
of this many white settlers established their farms near the railway line. This led to
infrastructural development occurring along the railway line especially within the
established trading centres.

The need to open up the interiors to start trade prompted the designing of a
road pattern to fulfil this desire. The eccnomic regions developed were supplied
with a transport system to tap the resources. This was especially so in the so
called white highlands of Kenya. This preference to white highlands development
resulted in constructing railways and roads which penetrated these development
zones whose role as it has been stated before were to tap resocurces and not

integrate and transform rural or regional areas.

The dendritic pattern of transport network that emerged was therefore
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designed for the purpose of administration and agricultural exploitation. The extent
of agricultural development in the areas of efficient transport network shows the
effects these transport networks have hand on agricultural development.

The roads and railways were designed to pass through high potential
agricultural areas. It is worth noting that the colonial building of roads was not
planned to serve the indigenous rural people but to exploit the rescurces of the
land. The railways were the backbone of the transport system in Kenya and the
connecting feeder roads system linked the railway to other urban centres and to
zones of agricultural production.

Develnnment therefore followed closely the transport network espectatly the
trunk routes in a series of ribbon development.

By 1906 only coffee and potatces crops which had been established for
cultivation on a significant scale (Huxley. E. 1835 p.108). Arabica coffee was
established almost as scon as the first settiement began in Narcbi area. The crop
had been introduced into the highlands at Nairobi and at Kikuyu, from a small
plantation in Taita hills. Coffse growing was thus first established in the
Nairobi/Thika areas and from there it later spread to other districts which were well
connected to the railway by feeder roads.

The early development in agriculture in the hi_ghlands was interrupted in
1914 when the First World War broke. Between the period 1914-1918 agricultural
sector suffered, mainly due to the involvement of the settlers and the cofonial

power in the war. This was associated with neglect of the agricultural sector and
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the associated decline in productivity.

After 1920 agricultural activities began to recover from the dismal
performance recorded earlier. This saw the extension of already launched
agricu'tural plantations. Many more settlers also arrived in Kenya from other
countries especially South Africa and Britain.  These white settlers as they were
called came to settle in Kenya as farmers. By 1930 the Nairobi-Thika area was
beginning to develop into a plantation zone with most of the coffee and sisal
estates being located there. The advances in agriculture during this period were
made possible first of all by the improvement of transport facilities including the
building of all the main rail extension to open up the new areas for settlements.
The rapid expansion of coffee and sisal growing in the area north east of Nairobi
and Thika area had prompted the building cf a "tramline” to Thika in 1913 and this
was later made a raiiway line which was develcped and extended to Nanyuki by
1930.

Between the period 1820-1940 agricultural acuvities flourished well in the so
called white hightands. The development of the feeder roads and feeder railway

branches were constructed during this pericd. For instance, the Thika-Nanyuki

railway branch was completed in 1930. The Thika-Kitui-Garissa road was

constructed between 1921-1926. The Nairobi-Thika road was constructed
between 1900-1920. Associated with this period of transport development and

agricuitural growth was the establishment of agricuftural manufacturing industries

such as Sisal, Tea processing, Bag and Cordage. etc.
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it is instructive to note that the colonial government encouraged and promoted the
development of a dual spatial economy. The cclonial spatial organization which
was developed was a function of economic structure which was formed. This
economic structure was divided into two major zones:

(a) The peasant agricultljral zone.

(b) The white settler zone.
The peasant agricultural zone produced traditional products while the white
highlands enclave was controlled by white settlers and produced goods for export.

The Sywnnerton Plan of 1954 laid down the steps that were to be taken in
the development of African agriculture. Under this plan Africans were to be
allowed to grow cash crops for the first time. This plan also set in motion the
process through which African land consclidation would be made. Furthermore
plans were also put in place to issue the Africans with their own title deeds. The
Sywnnerton Plan gave Africans the mandate to grow their own cash crops and this
paved the way for Africans to move away from subsistence agriculture to
commercial agriculture.  This was accompanied by increased agricultural
productivity and demand for transport services, to move the surplus from the farms
to the market.

The period after second world war and more so after the Sywnnerton Plan
marked the beginning of improvement of feeder roads especially within the so

called African reserve areas. This improvement in roads was associated with

increased productivity among the peasant farmers.
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2.8.3 The Development of Transport and Agriculture in Thika District
Before colonization, at the turn of the last century, transportation in Thika District,
like in many other places in Kenya was done by human carriage which involved
back loading and head loading. This transport comprised of African men and
women carrying small quantity of produce for exchange with other goods (barter
system of trade) especially with Asian traders who dominated the trade in the new
trading centres opened along transport networks, such as Thika Town. Motorised
road transport was introduced by the colonial administrators in Thika District at
around 1920s. This transport system served mostly the colonial administrators,
especially the district commissioners and district officers.

By the beginning of the colonial era agricuitural activites among the
Africans in Thika District, like in many other parts of Kenya were poorly developed
and organized. In this system, the African communities produced focd staples and
subsistence mede of preduction was dominant. The road transport system by
then comprised mostly of tracks and foctpaths which were used by the pecple
when travelling from one place to the other. it is important to note that when the
colonial government began to construct these roads they were guided by this
system of tracks and footpaths.

In the colonial frame work transport networks were built to connect
administrative centres with an interior area of political and military control. The
roads were also built to reach areas of potential agricultural preduction. In Thika

District most of the land had been declared white highlands. Given this condition
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early transport development in the area was mainly intended {o serve the white

settlers.

2.8.4 Colonial Spatial Organization of Agriculture in Thika District

In Thika District most of the highlands and lowlands with suitable soils had been
declared by the colonial government as "scheduled areas” or the white highlands.
These lands were set exclusively for settlement by the white settlers. Most of the
large scale farms established during the colonial period are still maintained today
in the district. Among the oldest plantations established during the colonial period
in Thika District include, Delmonte Kenya Limited and Kakuzi Ltd. These farms
still operate today although cwnership has kept on changing hands. Other large
scale coffee farm in Thika district also cwe their origin during the cclonial era.
Today, the spatial structure of agricultural activities in Thika District has a lot of
bearing and reflaction on the colonial agricultural policy. For instance, the farm
sector in Thika District falls into two major categories; namely the small scale farm
secter and the large scale farm sector. These two major categories have differing
and contrasting characteristics features. For example, the small scale farm sector
comprises of individuathouseho!ds with title deeds to small parcels of land. These
small scale farms are for the most part mixed in terms of cropping pattern. The
household farmers in these small scale farm sector own land which on average
ranges from 0.5 hectare to 1 hectare. On the other hand the large scale farm

sector is organized, own large tracks of land and quite often grow only one cash
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crop e.g. Kakuzi Ltd. which specializes in coffee production

The introduction of new cash crops by the White Set!lers was very much
influenced by the transport networks. Initially, new cash crops were first introduced
in the most accessible areas but later on they spread to cther areas which were
opened up. For example, coffee was first introduced and grown for commercial
purposes in Kiambu, Thika and Muranga areas between 1903-1920. Thereafter,
the crops diffused to other areas especially those areas close to the newly
established rail-line branches.

In Thika District coffee farms were first established around Thika town
which was well connected to Nairobi by railway line and by road transport. The
Thika-Nairobi road was first constructed around 1902. It is aiso worth noting that
the pineapple and sisal plantation which were established around Thika town
between 1904-1920, was largely due to accessibility of this area to Nairobi. This
was mainly due to the fact that the crops grown by the white settlers were mostly
meant to go to the export market.

The rail transport system favoured and enhanced marketing of produce,

acquisition of agricuitural inputs and cheap labour to work on the farm.

2.8.5 The Existing Road Transport Systems of Thika District in

Relation to Agriculture
In order to present a thorough discussion of the influence of the rural rcad

transport on agricultural development in Thika District, it is important to have an
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overview of the present transpor system in the district

The dominant mode of transport in the study area is road transport.  This
forms the most extensive network when compared to the railway network. The
railway line branch from Nairobi to Nanyuki passes through Thika District. This is
one of the earliest mode of transport and was completed at around 1937,

The spatial structure of the road transport network reflects two differing
regions in Thika District. The highlands especially in Gatanga, Gatundu and
Kamwangi divisions have a relatively dense network of road transport comprising
all the types of road surfaces. The low land areas particularly Thika and Kakuzi
have low density of road networks. Incidentally, the road network density seem to
correspond to the intensity of agricultural activity in Thika District.  In particular
most of the areas with high levels of agricultural activities tend to have high density
of transport networks.

The road transport networks have a heavy bearing on the drainage paltern.
Most of the rcads have been constructed parallel to the numerous rivers that run
from Aberdare mountains and flow Eastward and then ‘Southwards to join Tana
River. As a result of this, many ridges are cut from each other since roads
construction across the ridges is avoided as it would involve and necessitate
construction of numerous bridges. Given the limited resources, these roads have

not been constructed, as a result of which villages and farm households are

afforded differing levels of accessibility.
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2.8.6 Relationship Between the Road Transport and the Trading
Sector in Thika District

The trading sector in Thika District relies heavily on the transport networks. Given

that most of the population in Thika District reside in rural areas, and derive their

living in agricultural related activities, the surplus produce from the farm need to te

delivered to the urban markets. These markets are located along the major rural

roads.

The leading and largest urban centre is Thika Town which is also the district
head gquarter. Several other retail markets are spatially distributed in all the six
divisions of Thika District. These market centres are all served with qood road
networks.

The trading sector in Thika District is therefore dependent on the transport
infrastructure. The condition of the transport infrastructure has therefore played an
important role in promoting the trading sector in Thika District. [t is also worth
ncting that most of the trading centres in Thika District are located at nodal goint or

point of intersection of the major rural roads.

2.8.7 The Role of Agriculture in Rura!l Development
Agricufture has played an important role in the development of rural areas in

Kenya. In rural areas agriculture is the dominant activity and therefore the

performance of the agricultural activities will directly influence the pace of

development in these areas.
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In Kenya, for instance, the share of agriculture in the Gross Domestic Product has
been overwhelming over the years, compared with the other major sectors of the
economy. Since Kenya attained independence and even before, agriculture has
been the mainstay of the economy, contributing a significant share of the Gross
Domestic Product and absorbing over seventy percent of the labour force.

Given that agricultural activities are rural based, any discussion of these
activities in relation to development must focus on the rural sector. In this section
we are mainly concerned with the role of rural transport infrastructure in agricultural

-

development,

In Kenya like in many other developing countries, the rural sector has not
experienced the desired levels of development, owing to various inhibiting factors.
The chief factors stem from an inadequate infrastructure to support the growth and
development of agricultural activities. Other factors include climatic variability,
reliance on one cash crop, lack of modern agricultural inputs among others.

That Kenya is an agricultural oriented economy is based on the fact that
over 80 per cent of the population, live in the rural areas and derive their earnings
from the agricultural sector which is rural based. Furthermore, the agricultural
sector contributes the largest share of the Gross Domestic product of our
economy. The performance of the agricultural sector is therefore crucial in

attaining desired levels of rural development in our country.
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2.8.8 Human Infrastructure

Human resources play an important role in the development of a region.
Economists contends that it is the human resources that determine the capacity,
character and pace of economic development (Todaro, M.P 1385).

Thika District is endowed with a high population which has been
instrumental in the development of the region. The population is highly literate with
adult literacy rates of about 60 percent. This is a relatively high figure compared
with the average national adult literacy levels of 54 percent. The high level of
literacy has some implications on agricultural development and thereby rural
development. For instance, literate small scale farmers have a high probability of
adopting new farming techniques and innovations through agricultural extension

services.

The District is catered well with a number of education instituticns which
have plaved a crucial role in the development of human resources. There are
numerous primary scheols distributed all over the District. Secendary schools are

also available, although they are not adequate to meet the requirement of primary

school leavers,

The district has one national middle level technical institute to cater for the
training of technical manpower in various trade aspects such as carpentry,
plumbing mechanics, engineering among others.  The District has one

international university located near Thika Town.
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2.8.9 Nature and Status of the Roads
Trunk roads passing through the District are in good condition as they were re-
Carpeted recently. On the other hand primary roads, secondary roads and rural-
access roads in the district are in poor condition due to lack of maintenance. Most
of the secondary and minor roads are in very bad condition and are impassable
during the rainy season. This has been cne of the major obstacles in the
development of the rural sector in Thika District. It has a!so significantly affected
the delivery of agricu'tural inputs into the rural areas of the District.

Given the importance of Thika district in terms of agricultural activities, there
IS need for improvement of these roads into all weather roads standard. This is
because during wet season tza delivery to factories is delayed or completely
hindered because the roads are impassable. Horticultural products from small
scale farmers are delayed before they reach the market during the wet season.

The table below shows distribution of roads and class in Thika District.

Table 2.8: Distribution of the Roads in Thika District by Class and
Length in Km’ Road Density
Division Classified Roads Bitumen Gravel Earth
Gatanga 2247 43.8 146 349
Gatundu/Kamwangi 377.3 136.2 121.9 119.2
Kakuzi 167.6 50.8 107.5 9.3
Ruiru 185.6 80.8 83.1 21.7
Thika 77.6 51.9 247 1.0
Total 1032.8 365.5 483.2 186.1

Source: Thika District Public Works Office (1998).
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From the table above it is apparent that the density of road network is high in
Gatundu Kamwangi, Gatanga and parts of Ruiru Divisions. Although there is good
coverage of road network in these areas the state of the roads is poor. Yetthere is
potential in these areas for further development especially in the agricultural sector
which suffers from poor transport during the wet season, when the roads become
virtually impassable. {n Kakuzi, Ruiru and some parts of Thika Districts the road
network is very poor despite the fact that the latter two divisions have some roads

with bitumen surface. This is evidenced from the road density table provided in the

precading section.
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CHAPTER THREE

METHODOLOGY
3.0 INTRODUCTION
Geographic field investigations can encompass large areas as well as areas that
have a wide variety of spatial phenomena. It is therefore, not possibie to
comprehensively investigate every cccurrence of a phenomenon within the area of
study. Itis too costly and time consuming to interview every potential respondent
in a field study.

In order to bring problems down to more manageable proportions a small
percenttaa or a sample of the total area was selecrad far this study which covered
Thika District. The relevant samples were drawn from the large body of data or the
population.

The techniques of data ccllection and analysis employed in this study were
determined by various factors. These inciude, the objectives of the study, the area

of coverage and the range of data on sccic-economic variaties that were to be

studied and examined in the statistical analysts.

Qualitative and Quantitative analysis were used in the study to estabiish

essential facts, perform tests of hypothesis and enable relevant conclusion(s) to be

drawn.

initially, a comprehensive literature review was attempted with the purpose
of extracting essential information from available secondary sources and to avoid

duplicating what has already been done.
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3.1 RESEARCH DESIGN

In the study, reconnaissance spatial sampling was conducted first, this was done
using relevant documented secondary data from the study area. The secondary
data for this purpose was obtained from base maps of the study area especially
topographical maps obtained from the Survey of Kenya.

The sampling procedures used in the study were determined by various
factors. In selecting the samples for the study of the impacts of the feeder roads
on household farm economies, Systematic and linear sampling procedures were
employed. This was found appropriate because sampling units were taken on
basis of their location from the main feeder road. Samples for the rural trading and
market centres for the study of the relationship between accessibility of these
centres and the structure of non farm economic actiﬁitieé were obtained through
hierarchical sampling. This was purposely done to reflect the different sizes of the
market centres.

Field physical observations were also made by the researcher to gather
information relevant to the objectives of the study. In the field, physical
observations were made on the land use patterns, especially horticultural land use
among the small scale farmers located near the main feeder road. Field physical
observations were also made on road side business activities along the rural roads

in the study area. These observations were made and recorded in the field note

book and were later used in data description and analysis.
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3.1.1 Universe
The universe or the area of study covered Thika District. This is where the

samples for the study were drawn using various spatial sampling techniques.

3.1.2 Spatial Sampling Design and Procedure
The specific samples for this study were drawn from the universe using spatial
sampling procedures to ensure representative samples.

Samples for the study of the impacts of the feeder road on farm gate prices
of french beans and on commercial horticultural tand use were collected within a
zone extending 8 km on either side of the road facility. This was found to be
appropriate given that the zone of influence of the road dées not extend further
than this in the area of study as there are other feeder roads running parallel to
this. This was also purposely done to avoid a situation that would give rise to
overlapping of the zone of influence of the rcad with other feeder roads. Sampling
points were then selected within a framework of three zones based con distance

from the feeder road facility.

1. Households farms located adjacent to a road or within two kilometres

distance from the road.
2. Between two and five kilometres distance from the road.

3. More than five kilometres distance from the feeder road.
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Systematic and linear sampling techniques were employed in selecting the
sampling areas and points. Topographical maps 1:100 COO) for the study area
and cadastral maps were obtained from the Survey of Kenya, This aided in
selection of the sampling areas and points.

The actual respondents in each sampling points were then randomly
selected with 40 respondents being selected in each zone and a total of 120
respondents were interviewed.

In studying the influence of the rural roads on the location, growth and
developrﬁent of non farm economic activities, (Roadside business activitiés) the
roads were puroosely selected in each of the administrative division of the district-
to reflect on both road surface quality and connectivity characteristics.

The rural trading and market centres for the study of accessibility in relation
to the structure of non farm economic activities were selected by hierarchical
spatial sampling in each of the division in the district. In this selection five principal
trading centres in each of the division were listed. There after, at least two major
centres, located adjacent to principal roads were then selected . In total, ten
trading centres were selected for detailed study. However, this was done after first
locating the major roads. This was purposely done to derive essentiai facts
regarding the relationship between accessibility and non-farm economic activities.

Furthermore, it was only in these centres where secondary data required for this

analysis was documented.
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3.1.3 Data Requirement

A wide range of data was required for this study in order to test the formulated
hypotheses. Data was required on varicus socio- economic variables of the
household economies such as the size of land, the size of land used for
horticultural activities, farm gate prices of french beans, sex of respondent, income
etc.

Data was also required on the categorieé of non-farm economic activities in
various rural trading and market centres within the district. These non-farm
economic activities include, tertiary activities such as insurance, bankirg, postat
seriices, and Jua Kali ectivities. In order to compute accessibility indices
secondary data was obfained from published materials especially topographical

maps from the Survey of Kenya.

3.2 SOURCES OF DATA

In order to coilect adeguate data for the study, it was found necessary to consult

various sources. The data collected was required to test the hypothesis

formulated in this study.

3.2.1 Primary Data

Primary data refers to the sort of information that was collected first hand in the
fieldwork. This was done using questionnaires and field physical observations.

The primary data for this study was obtained from field survey conducted by the
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researcher with the help of two research assistants. For this purpose,
questionnaires were used. Two different types of Questionnaires were used to
collect Primary data on socio-economic variables of the households which were
relevant in testing of the hypothesis of this study.

The questionnaires used were both the open ended and closed ended.
However, more reliance was made on the use of closed ended questions to allow
for computer data entry and analysis. [n order to make this effective the answers
to the questions were coded and a che sheet was prepared using the information

provided in the answer sheet.

3.2.2 Secondary Data

Secondary data refers to the data which was obtained from published sources
such as official statistics, maps, aerial photographs or those gathered by some

agency cther than the researcher.

The secondary data used for this study was obtained from topographical
base maps covering Thika District, Government offices, and from other published
material for the study area. For instance, the data on development variables were
collected from the District statistics office, District public works office, and the
District agricultural office.

Data on accessibility of various trading and market centres under study was

obtained from topographical maps of the district. Secondary data was also

obtained from the District Development Plan for Thika District (1997-2001),
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3.3 TECHNIQUES OF DATA COLLECTION

3.3.1 (a): Collection of data on farm gate prices of French Beans
and commercial horticultural land use among smali scale
farmers

A set of questionnaire with both open ended and closed questions was

administered to the households selected according to their proximity to the feeder

road facility studied. Due to the large area traversed by the road under study,

namely Thika- Kirwara road, the households interviewed were selected mainly

from the middle agro-ecological zones. However, several househalds from

different villages located at varying distances from the road on either side were

interviewed.

A wide range of socio-economic data was collected from the households
throu‘gh the questionnaire administration. Data was collected on price of
agricultural commodities, Quantity of output sold and size of land under
commercial horticultural farming, among others. Only one road was seiected and
studied in detail due to the numerous roads in the study area. This road was
found to be an appropriate representation of cther feeder roads in the area as far

as the influence of accessibility on farm gate prices and horticultural land use is

concerned.
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(b):  Collection of Data on Commodity Prices in major Retail Markets in the
Study Area and Agricuitural Land-use

The data on retail prices of the selected commodities in the major retail markets in

Thika District was collected, from the district agricultural office. This data was

obtained from the district annual reports, published by this office.

3.3.2: Collection of Data on Distance of the Household Farms From the

Feeder Road

Data relating to the distance of the household farm from the feeder road facility
under study was obtained from topographical maps of the study area. A special
map on a scale of 1: 100,000 covering Thika District only, was obtained from the
Survey of Kenya. This map rendered the computation of these distances an easy
task and measurement errors were minimised. Measurement of the distance was

achieved effectively using relevant scales provided in the maps.
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3.3.3: Collection of Data oa the Influence of the Rural Roads on the Location,

Growth and Development of Roadside Non Farm Economic Activities:
A Questionnaire was used to collect data that was employed to examine the
influence of the rural roads on the location, growth and development of the
roadside non-farm economic activities. Only six types of roadside business
activities were studied in detail. The Questionnaire used had both closed and
open ended Questions. However, most of the Questions were closed ended. This
was purposely done to ensure easy analysis of the data collected using computer
facilities. This required coding the answers appropriately.

The Questionnaire used was designed to collect data on a wide range of
sacio-economic variables relevant to this study. Data was collected on the type of
roadside business activity, income in Kenya Shillings from the business per year,
sex of the Business owner, age among others. A coded sheet was finally used. to
enter and record the data gathered by this questionnaire.

The Questionnaire was administered to the owners of the roadside
businesses. The roads were purposely selected to reflect surface quality, length
and connectivity characteristics.  The respondents were selected through
systematic sampling along these roads. By this is implied a procedure by which
the respondents were selected at some regular interval. That is respondents were
sé!ected after every 2km along the road. In total 108 respondents were
interviewed during the month of January 1998. On average at least 15

respondents were interviewed in each of the 6 divisions in the district.
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3.3.4 Collection of Data on Accessibility of Rural Trading and Market
Centres and the Structure of Non Farm Economic Activities in
these Centres

The transport network map of Thika district comprising the classified roads

provided the data required for computing accessibility indices of the rural trading

and market centres. The transport network map was obtained from the

Department of Resource Surveys and Remcte sensing, under the Ministry of

Planreng and National Development. This map was useful for the technique of

network analysis tised in this study to compute accessibility indices.

Data pertaining to the structure of non-farm economic activities in the rural
trading and market centres was obtained from Thika county council, lists of
licensed business in all the trading centres within the jurisdiction of the county
council. The updated list for the year 1997 was used. This data was
supplemented from other data obtained from the District Trade Office. This data

included trade licenses issued to traders in the respective trading and market

centres within the district.

3.4 TECHNIQUES OF DATA ANALYSIS
The techniques of data analysis which were employed in this study were based on
the hypothesized relationships and the objectives of the study. Both qualitative

and quantitative techniques of data analysis were used in the study.
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3.4.1 Qualitative Analysis

Qualitative techniques of data analysis were used to summarise and to present the
data in an orgarised manner. This was found to be useful to enable appropriate
interpretation of the data collected. Qualitative techniques were also used to
analyze data which was at ordinal scale of measurements. Some of the data
collected was also mapped. This was useful in summarising data which if written
would have required several pages to describe. The maps were also useful in

locating places mentioned in the study.

3.4.2 Quantitative Analysis

Quantitative techniques of data analysis were used specifically to test the strength
and validity of the hypothesized relationships. Unlike the gualitative data analysis
techniques, these techniques permitted the rasearcher to conduct significant tests

on the hypothesized relationships at a given significant level, and to draw

conclusions from these tests.

3.4.21 Analysis of Data Relating to the Farm Gate Prices of French

Beans and the Distance of Household Farm to the Feeder Road

(a) Pearson's Product Moment Correlation Analysis
This technique was used to determine the degree of association among the

variables under investigation. Linear correlation analysis was undertaken to
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establish the degree of association between the variables of interest Correlation
coefficient was computed for the relevant variables to determine their strength or

degree of association.

(b) The Simple and Multiple Linear Regression Model
These techniques were employed in this study to analyze the relationship
hypothesized between proximity of household farm to the feeder road facility and
the respective farm gate price of french beans. The household farm size was also
included as an independent variable in the model. This technique was used to
determine the strength of the relationship using the R squared value obtained.
The "t" and "F" tests were then calculated to allow a higher level of interpretation of
the relationship at a certain level of significance. The simple linear regression
model was used to investigate the relationship between distance of household
farm to the feeder road facility studied and the farm gate prices and was of the
form.

Yi=Bo+ piXite
Where: Y, = Farm gate prices of french beans.

po = Constant,

pi = Intercept.

X;= Independent variable or the distance of household farm to the

feeder road.

¢i = the error term.
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This form of the model implies that there is a one way causation between the
variables Y and X, that is proximate to the road is the cause of changes in the farm
gate prices.

The parameters of this function are f, and . and the aim of the study was
to obtain estimates of their numerical values 3, and g Regarding the sign of B, it
was expected to be negative given that the most accessible household farms were
hypothesized to get better farm gate prices. The above simple linear regression
model was extended to multiple regression by adding one more explanatory
variable which was the qﬁéntity of the french beans produced and sold by the
household. The multiple regression equation after the additional explanatory
variable was of the form:

Yi=Bo + B1Xii + B2Xai + i
Where as before:
Y, = farm gate prices of french beans
po = constant (parameter estimate of the intercept)
pi = parameter estimate of the first explanatory variable (distance
of household farm from the feeder road).
p2= parameter estimate of the second explanatory variable

(quantity of French bean produce).

g = the error term or the random disturbance term in the

regression model.
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In this model, it was assumed that the relationship between Y. Xi and X; was
linear: |

Y = (X1, X2)
Lik.e in the previous model this form of regression equation assumed a one way
Causation between variables Y and X1, Xz
The distance of household farm from the feeder road and the quantity of french
beans produced by the household are the cause of changes in farm gate prices of
french beans.

The parameters of the above multiple regression equatidn are therefore bo,
b1, by apd the "m was to obtain estimates of their numerical values of *bg, “by and
Ab,.

The test of goodness of fit using R? and the analysis of variance was then

undertaken to test the overall significance of the regression line or the parameter

estimates.

3.4.22 Analysis of Data Relating to Accessibility of Retail Markets and

Commaodity Prices.
(a) Person's Product Moment Correlation analysis
Correlation analysis was used to establish the degree of association between the
commodity prices in the respective retail markets and their accessibility index.
This was to determine if variations in price of the agricuitural commodity in each of

the retail markets could be attributed to the accessibility scores of these markets.
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(b} Simple linear regression

This technique of data analysis was used to establish if there was any functional
relationship between accessibility scores for the retail markets and the prices. For
this purpose one commodity was selected namely gréen bananas whose price unit

was in bunches.

3.4.2.3 (a): Analysis of Data Relating to Distance of Household Farms to the
Feeder Road and Horticultural Land use

(i) The simple and multiple linear regression:

The simnie and muitiple finear regression medel was also used to analyze the
hypothesized relationship between households' farm proximity to the feeder road
and the size of land under horticultural farming. In this respect, the distance
between the households farms and the feeder road facility under investigation on
the one hand and the size of households farms on the other were used as the
independent variables to explain the propertion of the household farm under
horticultural farming. The simple linear regression model was first used to analyze
the relationship with only one explanatory variable, namely the distance of
household farms to the feeder road. The student "t test and the "f" analysis of

variance (ANOVA) were later conducted to test the overall significance of the

regression line.
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(ii) Location Quotient

The location quotient technique was used to analyze data on land use in Thika
district. Data for this purpose was analyzed for four types of land uses in the
district namély, coffee, Tea, Banana and other horticultural crops. In this case the
four types of land use were analyzed according to their divisional distribution in
Thika district using Location quotient technique. The location quotient results were
also compared to the road density per division in order to give the relevant

interpretation concerning any relationship between the L.Q. and the road density.

Percentage of district land use in crog 1 in region §

Location quotient =
Farceniaye of ivisica iand use in ali creps in region |

(b):  Analysis of Data Relating to Road Density and the Proportion of Land
Under High Value Cash Crops in the Study Area.

Product moment correlation analysis was employed to determine the degree of

association between road density and the proportion of land under high value cash

crops in each of the six divisions in the district.

3.4.24 Analysis of Data Relating to Location and Growth of Road Side

Non-Farm Economic Activities
Descriptive statistics were used to analyze the data collected on roadside non farm
economic activities, Frequency tables and histograms were used to summarise

this data so as to allow the necessary interpretation to be made. The measures of
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central tendency were also used in analyzing the data which was collected through
the social survey.
Statistical tables and diagrams were also found relevant in analyzing this

data collected from 108 respondents.

3.4.2.5 Analysis of Data Relating to the Accessibility of Rural Trading
and Market Centre and the Structure of Non-Farm Economic
Activities
(a) Pearson's Product Moment Correlation analysis was used to determihe the
relationship between accessibility indices for the rural trading and market
centres on the one hand and the size of non farm economic activities in
these centres.
(b) Descriptive statistics were also used to summarise the data collected so as
to make the relevant interpretation regarding the relationship between

accassibility of the trading and market centres and the structure of selected

non-farm economic activities.

{c) Network Analysis

The technique of network analysis was used to derive measures of accessibility for
selected market centres in the study area. Network analysis permits a more
objective means of measurement and interpretation of route systems. A number of

measures have been proposed to provide simple representations of network
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structure. Many of these measures are derived from simplification of actua!l maps
whereby route systems are reduced to graph forms. The graphs are composed of
a series of points/vertices with lines indicating which places are connected.

Three parameters are employed to obtain the connectivity indices, namely
the beta, alpha and gamma index. Beta, index relates number of edges in the
system to number of vertices. Alpha measures the ratio between the observed
number of circuits and maximum possible number of circuits.

Gamma measures the ratio of the observed number of edges to the
maximum possible number. Accessibility for these markets was measured using a
connectivity matrix, wherein distances between all pairs of nodes in the topological
road network were expressed in terms of the number of edges along the shortest
paths connecting them. More realistic measures of accessibility were further
derived using actual distances between the market centres. The accessibility
indices derived were then analysed in relation to the structure of non farm

economic activities in these centres so as to derive the nature of the relationship.

3.5 Methods of Data Presentation

3.5.1 Maps

Two broad groups of maps were used in this study. Those showing qualitative and

quantitative data.
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(a) Qualitative Maps

These maps were used to locate data measured on a nominal scale. The

information that they show distinguishes different categories of phenomena

with no indication of quantities, amount or relative value.
(b) Quantitative maps
The main objective of using quantitative maps in this study was to show quantity
as well as kind and location of phenomena. These maps were used to represent
interval and ratio data.

The above two categories of maps were prepared for the study based on
the physical topographic maps prepared by the Survey of Kenya. Maps were also
prepared with inputs from the field survey and other accumulated data from
secondary sources. Maps are important in geographic studies for they enable the
results of a field survey to be displayed in a form which allows them to be
interpreted in a precise manner. Maps used in this study permitted the spatial
variables to be presented in their context. Examples of some of the maps used in

~ this study include Road Network Map, population density map, among others.

3.5.2 Statistical Tables and Diagrams

Statistical tables have been used in this study to summarise the field data
collected. These tables are in form of frequency tables, barcharts or ordinary
statistical tables. These tables were found useful in presenting data in organised

form, for easier reading and making appropriate and relevant interpretation.
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CHAPTER FOUR
FEEDER ROADS AND AGRICULTURAL DEVELOPMENT IN THIKA DISTRICT
4.0 leRODUCTiON
This chapter discusses the relationship between feeder roads and agricultural development
in Thika District. In order to study the relationship between the feader roads and agricultural
development in detail a certain feeder road in Thika District, namely Thika - Kirwara road
was selected for detailed study. This is a major feeder road in the study area and serves
many people in the outlying rural areas. There after, this road facility was related to certain
growth indicators in the rural economy. The purpose of undertaking this analysis was,
among -others to determine the extent to which the influence of the feeder road was felt in
ine rural economy. In particular, the infiuence of the feeder road on horticultural farming
activity and on farm gate prices of an agricultural commodity was investigated.

The relationship betwesn agricultural land use in Thika District and road transport
networks was also examined. The location quotient tethnique was used to cetermine
concentration and distribution of the main types of land use in the district in relation to road
density in each of the six administrative divisions. In this study road density is defined as

the total classified road network per square kilometre.

On the basis of the available data which was collected from primary and secondary
sources, a detailed description and analysis of the role of feeder roads in agricultural

development was attempted. In this perspective, agricultural development is distinguished
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irom rural development although the former is considered as an important component of the
latter.
41 RELATIONSHIP BETWEEN FEEDER ROADS AND AGRICULTURAL
DEVELOPMENT WITH SPECIAL REFERENCE TO THIKA DISTRICT
Accordi‘ng to 1997 population projections, 86 percent of the poputation in Thika District live
in the rural areas. Majority of these people are engaged in agricultural activities. For
instance, most of the working labour force are employed in their own farms as small scale
farmers or are employed in other farge farms within Thika Distﬂct as farm workers.
‘The agricultural sector in Thika District supports many agro-bésed industries
located in Thika Town. These includes: Fruit processing factories, Coffee and Tea
processing factorii:s, Textile industries among others. Thika town is cne of the most
Important urban centres in Kenya in terms of manufacturing activity.
The main traditional cash crops grown in Thika district over the years have been coffee and
t2a. These crops are grown under the small scale farm sector and involves small scale
farmers who own small parcais of land ranging from 0.5-2 hectares. However, there is a
spatial variation in the average size of land owned by these farmers. In Gatanga for
instance, small scale farmers were found to own pércels of land with an average of 0.5
hectares. In Kakuzi and Ruiru divisions, the average size of land holding is relatively high
as the large scale farm sector is located in these areas. The large scale farm sector grows
coffee in large plantations. However, the largest share of coffee output come from the

small scale farmers. These farmers are organized into coffee societies and co-operative
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unions for purposes of marketing. Thika district contributes a significant share of
coffee output in the country.

The development and growth of the coffee industry in the study area can be
linked to transport networks and climate. Thika District has some of the oldest
coffee plantations some of which were planted as early as 1920's. This early
establishment of coffee plantation was linked to the relative accessibility of the
district to major markets.

The delivery of coffee produce to coffee factories is greatly influenced by the
condition of the road. The delivery of coffee to coffee factories has been an
obstacle to coffee farmers in Thika district especially during wet seasons. This has
necessitated the use of human head loading and back loading particularly by
women in delivering the coffee beries to factories. Given this condition the
improvement of the existing road network is indicated especially the minor roads
and access road. This would go along way in reducing time and energy taken in

delivering the coffee berries to the factories.
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As mentioned earlier, tea is also one of the major cash crops In Thika district  Tea s
preduced in higher altitudes of the district especially in Gatanga. Kamwangi and Gatuncu
divisions due to favourable climatic conditions such as rainfall, temperature etc The main
obstacte in tea production lies largely in the transport system, especially during wet season
Tea delivery to factories is hindered due to impassable roads. The impact of this include
reduced quality of tea due to deterioration emanating from delays in delivering # to the
factories in time. This translates to reduced income to the small scale farmers.

In order that effective tea production and delivery of the produce to the factories is
attained there is an immediate need to improve the canditions of roads especially the
weather roads to an all weather standard. This will greatly reduce the problems of transport
faced by the farmers at the local levels.

Figure 4.1 below shows the major agricultural crops and the major road transport
networks in Thika district. From this map, there is strong evidence which shows that other
than climate, horticultural farming has a clear preference to road facilites  More
horticultural crops seem to be grown around the main roads passing through Thika district.

In particular pineapple plantation and cut flowers are located near the principal roads

passing through Thika District



1.2 The Horticultural Industry in the Study Area.

One of the primary objective of this study was to determine the extent to which the feeder
r0ads influence commercial horticultural land use in Thika District. It is therefore necessary
frst to describe the nature and status of the horticultural industry in Thika District.

The horticultural industry in Thika District is relatively well established compared to
other district in Kenya. A number of factors are responsible for this including its relative
accessibility to major urban centres and its proximity to the capital city.

The wide range of climate and scils in the study area aided by irrigation, allow many
horticultural crops to be grown profitably on commercial and on home consumption scales.
Horticultural farming activity is the third most important agricuitural activity in the study area
n terms of incame eamings to the farmers. It is oniy s2cond to Tea ana third to Coifez,
Given this picture horticultural activity is an important economic activity in the rural |
economy of Thika District.- However, there is lack of adequate economic data to permit a
rigorous quantitative assessment of its component and overall position,

The horticultural industry in the study area is both under the large scale farm sector
and under the small scale farm sector. The small scale farm sector contributes the largest
share of horticultural products in the district. On the other hand the large scale farm sector
deminate in the production of pineapples and cut flowers. Whereas, the small scale farm

sector dominates in the productien of other horticuitural products such as vegetables and

nuts, including avocadoes, french beans and passion fruits.



inere are three factories for processing horticultural procducts within the study area Trese

are:

. The Kenya Canners factory owned by Del monte (K) Limited - a company which
process pineapples for the manufacture of pineapple juice, jam and salad.

' The Kenya Fruit processors factory is also located in Thika town. This factory
processes fruits of various types especially passion fruits, plums and pears.

. The remaining third factory is located at Kalimoni/Juja and deals mainly with

processing of passion fruits and other temperate fruits grown on the highlands along

the Aberdare mountains.

ne deminancs of norticotural industry in Thika District can be attributed to various facters,
The chief factors include its proximity to major urban market centres of Nairobi and Thika.

lts relative accessibility to agro-processing industries and good climate enabling the

cultivation of a variety of horticultural crops. Table (4.1) below shows the types of

horticultural crops that were grown in Thika District curing the year 1997.
Table 4.1 shows the crops that were specifically grown for commercial purposes by smalf

scale farmers in the District. From this table there is strong evidence to suggest that

horticultural farming activity is an impcrtant economic activity in the study area to warrant a

detailed study.



Table 4.1 Commercially Produced Horticultural Crops in Thika District 1997
VEGETABLES FRUITS NUTS B CUT FLOWERS
- Asparagus Avocadoes Macadamia Roses (But numercus
| Beans Bananas species and vareties
 Broad are grown)
| Green Citrus fruits
% Grape fruit
| Erassicas Limes
| Broceol Oranges
| Brussel sprouts Mangoes
Cabbage
Cauliflower Melons
: Kale Swest
| Water
Onions
Bulb Passion fruit
E Green Pineapples
Brinials
Capsicum
Carrots
Celery
Chilies
{
Potatoes
Sweet potatoes !
Tomatces
| Peas
g i
Source: District Horticuttural  Crops  Officer, Thika District and  Horticultural

Development Authority 1997

|39
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At the National level, horticulturat industry is also becoming an impentant scurce cf
‘oreign exchange.  For instance, in the last three years horticuitural industry has teen
slaced third in terms of foreign exchange earnings In the study area. As indicatea 2arlier it
s only second to coffee and tea.

The growth and development of horticultural industry in the study area therefore
places it in a pesition to contribute significantly to:

{a) Improving nutr.itional standard.

(b) Increasing rural incomes and employment opportunities.

Horticuitural products are an important source of vitamins in diets of smail scale
farmers in tﬁe studv area, heavily dependent on grains and heans. Increasad incomes
arising from expanded horticultural production on small holdings would be equitable In
income.distribution terms and would aiso help alleviate rural poverty.

Horticultural activities are regarded to be impertant in contributing to emgioyment
within agriculture from the stand point of existing work opportunities and in its capacity to
create additional ones and help in reducing seascnal under employment. Al of these
contributions stem from the fact that horticultural activities generate labour intensive work

and therefore absorb a considerable number of labour force. For instance cut flower

plantation in the study area employ many workers especially during picking and sorting.

Furthermore the important processing, marketing and input-supply linkages  that
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rorticuftural production has with other sectors of the economy mean that any increase in
rorticuitural output will also have beneficial effects on aggregate ou'put and employment

The performance of horticulturat industry in Thika District has however been afected
adversely by the condition of roads. It is claimed that pocr road transport in terms of
mprovement and network affects the growth of horticuitural industry.  This, it s clamed. is
tecause horticultural products are perishable commodities and require to be delvered to
goints of consumption immediately or without undue delay. Delays in delivery of export
products to the airport affects their quality and hence the income eamings to the farming
commuhity.

[n the recent past the growth of horticuitural industry in Thika District. especially the
rtroduction of cut fiower growing in plantations and in small scale farms aleng major rural
rcads has created numerous employment opportunities. This has also been the case with
french beans cuitivation.- These activities are labour intensive in nature and given their
location in rural areas, they have been instrumental in easing pressure from agnicuitural
land by providing employment opportunities to pecple in the rural areas.

4.1.3 Transport and Commercialization of Agriculture.

Transport networks have an impo.rtant role in the corhmercializatibn" of agricultural activities.
With improved transport in rural villages it becomes passible for the farming community to
produce commercial cash crops such as the horticultural crops cited above.

Thika District has a considerable proportion of its land under commercial cash

crops. The existence of this activity is aided by geod transport infrastructure and a dense
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rework of road transport facilities. especially in the higher and midcle agro-eccicgical
zenes of the district.

The importance of commerciét agriculture in rural development cannot be cver
emphasized. Commercial agricuiture aids the small scale farmers in earning cash income
Tne income entering the farming communities in the villages will then rise with the
dzvelopment and growth of commercial agriculture. This is a crucial aspect in attaining the
cverall objective of raising the levels of living in the rural economy. .

in Thika District, agricultural activities have become increasingly commercialized n
the recent past with introduction of new crops, grown for the export market such as French
Beans. This has ensured that small scale farmers in the rural villages cultivating this crop
get cash immediately thay sell these crops. -Of crucial imnortance in aiding this activity has
Leen the nature of road transport facilities in the study area. The road transport facihties
have aided the commercialization of agriculture in the study area, since they are relatively

sood and a relatively fair degres of accessibility is afferded. However the influence of

cimate is also crucial in determining land use patterns.
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12 Data Analysis |
421 The Influence of the Feeder Roads on Horticultural Land use and Farm
Gate Prices of French Beans among the Farming Community in the

Study Area

One of the primary objectives of this study was to dstermine the influence of the feeder
roads on agricultural land use. Specifically, the study sought to examine the extent to
which household farms' proximity to feeder road affected horticultural land use. The study
also sought to examine the influence ar*id impacts of the feeder roads on farm gate prices of
french beans.

| In an effcrt to study this effectively, a certain feader road in Thika District was

selected for detailed study. For this purpose, the Thika- Kirwara road, the main feeder road

n Gatanga Division and the outlying areas was selected. This road extends for

approximately Twenty seven kilometres and passes through different agro-2cological
zones. In studying the influence of the road on agricultural land use and on farm gate
prices, three zones of influence were identified:

(3)  0-2 km zone on either side of the road

(b)  2-5km zone on either side of the road

(¢}  above 5 km zane on either side of the road

Households were selected for administering of the questionnaires on the basis of their

location from the feeder road. The methodology used is provided and detailed in the



) The hypothesised relaticnship between horticuitural land use and the distance of the
household farms from the main feeder road facility studied

In what follows, we concentrate on data analysis on the influence of the feeder road facility

{studied) and the farm gate prices of the agricultural commodity investigated,

namely french beans. We also present data analysis on the influence of the feeder road on

horticultural land use in the study area.

Data for this analysis was collected from 120 respondents. The data collected was
analyzed using SPSS PC+ computer package. The data was entered in the computer and
various statistical analysis were conducted.

4.2.2 Frequency Tables
Frequency tzbles were used to present and analyze the cata ccllectad from the 120
respondents. There were 17 variaptes that were analyzed. The use of frequency tables
was to aid in summarising the data to make meaningful interpretations from the field survey.
it should be noted that only ihe relevant variables were presented in form of frequency

taples, |

The respondents were asked to state their primary occupation. Two major gptions

were provided namely, non-farming activities and farming activities. From the data

collected from the field survey 79.2 per cent of the respondents were farmers while the rest

were occupied in non-farm economic activities.

The frequency table below shows the resuit of the data cbtzined on this vanable.
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Variable 2 Primary Occupation

Valid Cum
Value Label  Value Frequency Percent Percent Percent
Farmer 1 95 792 792 792
Non-farm 2 25 208 208 1000
TOTAL 120 100.0 100.0

In the ﬁeld survey, the respondents were asked to state thé size of their [and helding N
hectares. The average size of the household farmiand holding was found to be 1.5 ha.
Regarding the type of land ownership 84.2 percent of the respondents indicated that they
held freehold title deed to their land. On the other hand, 12.5 percent had leased land and
3.3 percent indicated ownership through other means.

The frequency table below summarises the above resuits.

Variable 4 Ownership of Land

Valid Cum
Label Value Frequency Percent Percent Percent
Freehold 1 101 842 842 842
Leasehold 2 15 12.5 125 867
Others 3 4 33 33 1000

TOTAL 120 100.0 100.0
The respondents were also asked to state whether they grew horticultural creps in their

farms. It was interesting to find that all the respondents interviewed indicated that they

cultivated horticuiturat crops in their farms.

The frequency table below shows the result of the field survey on the atove

variable.



Variable 5 Growing of horticultural crops.

Vaid  Cum
Value Label Value Frequency Percent Percent Percent
Yes 1 120 1000 1000 1000

TOTAL 120 1600 1000
In the field survey, the respondents were also required to estimate the proporticn of their
land under french bean crop, a dominant horticultural crop grown for export. in the study
area. This ranged from 0.1 hectares to 2.5 hectares. When asked whether this crop was
grown under irrigation or raih.fed water the respondents gave the following information
which is provided in the frequency table below.

Variable 8 Source of water for cultivation of French beans

Valid Cum
Value Label  Value Frequency Percent Percent Percent
Irrigation 1 84 70.0 700 700
Rain fed 2 36 30.0 300 1000

TOTAL 120 1000 1000
From the above frequency table 70 per cent of the respondents cultivated the french beans
under irrigation while 30 per cent of the respondents indicated that they cultivated the
french 5eans under normal rain fed water.

The respondents were asked to give an estimate of the output in kilograms of their
french beans produce per month. The lowest amount of produce given was 150 kg and the
highest was 2500 kg.

When asked to state the purpose of cultivating the french beans produce the

answers given by the respondents indicated that 66.7 per cent of the respondents grew the

crop purposely for sale and consumption. The rest comprising 20 per cent of those



-,

nterviewed cultivated the crop purposely for consumption The frequency tatle belca
summarises these findings.
Variable 10 Reason for growing horticultural crops

(sale/consumption)

Valid Cum
Value Label Value Freguency Percent Percent Percent
Consumption 1 24 200 200 200
Sale 2 80 66.7 66.7 867

Sale and consumption 3 16 133 13.3 1000

TOTAL 120 1000 1000

The french beans produced by the small scale farmers were sold to middlemen and export
companies as is evidenced from the resuit of the field survey. 50.8 per cent of the
responcents soid the french beans produce cdirect to the middlemen while 38.2 per cent
sold their produce to exporting companies. The result of the field survey on these variables
are presented here below in form of frequency table.

Variable 11 Buyers of french beans produce

Valid Cum
Value Label  Value Frequency Percent Percent Percent
Middlemen 1 61 508 508 808
Export companies 2 47 392 382 G500
Others 3 12 100 100 1000

TOTAL 120 100.0 100.0

The respondents were also required to state whether the french beans produced were
collected at collection centres or at the farm. 73.3 per cent of the respondents indicated
that their produce was collected at designated collection centres while 25 per cent said the
produce was collected at their farm. The filed survey results are presented below.

Variable 12. Whether french beans produce are collected at collection centres.
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Valid Cum
Value Label Value Frequency Percent Percent Percent
Yes 1 88 733 733 733
NO 2 32 267 267 1000

TOTAL 120 100.0 1000
The field survey also wanted to establish the price of the french beans produce sold by the
households. The households interviewed were therefore asked to state the average price
of the french beans produce per kilogramme. The price ranged from three shillings to
welve shillings per kilogramme.

In the field survey, the respondents were required to state whether villages !ocated
near thé feeder road studied received better prices for the french beans produce From the
field survey, 60 per cent of the respondents indicated that villages and farms located near
ihe feeder road (studied) got better prices than those located far from the road On the
other hand, 33.3 per cent of the respondents indicated that proximity of household farms to
feeder road did not affect the prices for the french beans. while 6.7 per cent of the
respondents did not have any idea.

The frequency table below summarises these resuits.

Variable 14. Whether villages located near feeder road get better prices.

Valid Cum
Value Label Value Frequency Percent Percent Percent
Yes 1 72 600 600 600
No 2 40 333 333 933
Don't know 3 8 6.7 6.7 100.0

TOTAL 120 100.0 100.0



Dunng the field survey the respondents were asked to state the most serious pretlem they
mought affected the production of french beans. The results of the data on these variables

are presented below in form of frequency table.

Variable 15. Problems facing smail scale farmers on the production of horticultural crops

Valid Cum

Value Label Value Freguency Percent Percent Percent
Poor transport 1 60 50.0 500 500
Price fluctuation 2 17 142 142 642
Ltack of input 3 12 10.0 100 742
Lack of market 4 15 125 125 867
Lack of organisation 5 10 83 83 1000
Cthers 6 5.0 50 1000

TOTAL 120 100.0 100.0

From the above table it is clear that 50% of the respondents showed inadeguate transport
as one of the main cbstac!es.r Lack of adequate inputs was also indicated to be a major
problerﬁ by 10 per cent of the respondents, while 14.2 per cent of the respondents cited
price fluctuation as the major problem.

The farmers interviewed were also requirad ‘o provide a rough estimate of their total
proportion of land under horticultural crops. The results of the field survey on this variable
are previded below in form of frequency tables.

Variable 17. Proportion of Horticuitural tand use

valid Cum
Value Label Value Freguency Percent Percent Percent
<25% 1 49 408 408 408
25 %-60 % 2 27 225 225 833
>80 % 3 44 37 367 1000

————— e vt e ——

TOTAL 120 100.0 1000



The above table shows that 40.8 percent of the respondents hag less than 25 garcent cf
newr fand under horticultural crops while 22.5 percent of the respondents had a range cf
cetwveen 25-60 % of their proportion of land under horticultural land use  Over 35 parcant
of the respondents grew horticultural crops extensively with over 80 percent of tnherr land
under horticultural use.

4.3 Data Analysis Il

Relationship between distance of househald farms to the fesder road and farm gate prices
of french beans.

43.1 Pearson's Product Moment Correlation Analysis

Correiation analysis was undertaken on the two variables of interest. The distance variable

and the price variable were correlated. The results of the corralation analysis which was

done using SPSS PC+ are provided below.

CORRELATIONS /VARIABLES V13,

Correlations: V13

V18 -.8708

From the above results we find that the correlation coefficient is - 8708
The correlation coefficient has the expected sign,that is. a negative sign. and it 1s one tailed
significant at 99 per cent level of confidence. The negative sign of correlation coefficient
indicates that as the distance between the farm and the main feeder road increases. the
farm gate prices of french beans decreases. In shert. an inverse relationship is imphied.

This finding is consistent with similar studies of this nature conducted on the influence of



cstance variable between the farm and the market. on the cne hand and the farm gate
crices of agricultural commodities, Ahmed.(1991) Guha (1584)

The coefficient of determination r® in this case was found to be 75 83 per cent This
can be interpreted as follows. That 75.83 per cent of the vanation in farm gate prices of
‘rench beans can be associated with the variation in distance of the household from the
main feeder road.

43.2 Bivariate Linear Regression Analysis
In order to establish the functional relationship between distance variable from the
nousehold farm to the feeder road and the price of french beans produce, simple linear

regression analysis was conducted on the relevant variables.

In the da'~ zralysis simple linear regression was conducted to determine the
influence of the feeder road on the farm gate prices. In this analysis, the main explanatory
variable used was the distance between household farms to the feeder road.

The regression equaticn was of the form:

Y= Potfi X+

Where Y, = Farm gate prices of french beans
Pa =Regression constant
B = Parameter estimate for the independent variable
e = Error term

X, = Independent variable



ne regression analysis was conducted using the SPSS statist.cal package Tha fzicwng
were the resuits.

Bivariate Regression Analysis

Equation Number 1 Dependent Variable.. V13 price

Variable(s) Entered on Step Number

1. V16 distance
Muitiple R .87083
R Square 75835

Adjusted R Square 75630
Standard Error  2.66478
Tn2 parametar estimates of the regression line yis!ld the following equaticn,
Yi= 15.244 - 0.87083 X +e;
The ab-ove regression equation imply an inverse relationship which is uncerstandable and
consistent with the hypothesis of this stucy.
interpretation of the Results
The parameter estimate cf the independent variable has the correct sign. This

Shows the functional relationship between the variables of interest.

The cosfficient of determination 2 is 75.83 per cent. This figure indicates that cf ail
the variations in the farm gate prices 75.83 per cent can be explained by variations in the
distance variable between the household farm and the main feeder road. These results
show that the distance between the household farm and the feeder road influence the farm

gate prices significantly. These findings and results are consistent with similar findings
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‘aund in Ghana by Riverson and Hine (1979), where accassti'ty of housenclds o na
main road was found to be an important spatial vaniable afecting agricuitural land usa

The results of the simple regression analysis were funner subjected to analysis of
variance (ANOVA) to test their significance. The results were found to be significant at 95
percent level of confidence.

The analysis of variance table below shows these results.

Equation Number 1 Dependent Variable.. V13 price

Analysis of Variance

DF  Sumof Squares  Mean Square
Regression 1 262954555  2629.54555
Residual 118 837.92112 7.10103

F= 37030459 Signmif F = 0000

Variable B SEB Beta T SigT
V16 -1.90565 09903 -87083 -19.243 0000
(Constant) 16.24478 45294 35.320 0000

4.2.3 Hypothesis Testing

It will be recalled that one of the hypothesis formulated for the study was that household

farm proximity to the feeder road influences the farm gate prices of the agricultural

commodities (french beans).

From the primary data collected the validity of this hypothesis can now be tested

- ; al ignificance
using the results of the analysis of variance table at a certain level of sign



The ANOVA table above shows that the "F" computed (s greater than the F value
cotaned from the ANOVA statistical tables.  From thase results we rgect the null
nypothesis on the basis of the data tested.

The null hypotheses tested were;

H, There 1s no significant relationship between household proximity to feeder roads and
the farm gate prices of agricuftural commodities (french beans).
H, Alternative.

4.3.4 Multiple Regression.

In order to improve the regression equation, ancther independent variable was added to

the previous simple regression equation already tested above The quantity of french

beans pruduca in kilograms produced Ly the househuids intznviewed was includec as 2n
explanatory variable for the variation in farm gate prices of french beans produce In the

study area.

The multipte regression model used was of the following nature.
Y, = Bo+Bi X+ Ba Xote
Where Y, = Farm gate prices of french beans
fc = Regression constant
B, = Parameter estimate for the first independent variable
B, = Parameter estimate for the second independent variable
Xi = Explanatery variables

e = Error term



Tn2 above regression equation implies a linear relationship wiicn 1s undarstan

canformity with the hypothesis of the study.

Tre resuits of the multiple linear regression are as follows:

" MULTIPLE REGRESSION ***~
Equation Number 1 Dependent Variable. V13 price

Variable(s) Entered on Step Number
1. V9 quantity
2. V16  distance

Muitiple R 87270
R Square 76161
Adjusted R Square .75754
Standard Error  2.65801

Variables in the Equation

Variable B SEB  Beta T SigT
VS  B6.103608E-04 4 82314E-04  .05770 1.265 .2082
V16 -1.92355 09979 87901 -19.277 .0000
(Constant)15.89417 53524 29657 .0000

The parameter estimates of the regression line yield the follewing equation.

Y; = 15894 - 8§7301X +u;

Interpretation of the Results

dat’z and n

The coefficient of muitiple determination r* is 0.76161 or 76.16 per cent This shows that

76.16 per cent of the variation in farm gate prices can be explained by the variation in

distance of the househeld farm from the feeder road and the guantty of french beans

produced by the farmers.
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By including cne more expianatory varizble the regression hne fit has imorovzs
sgnificantly.  This shows that the quantity of the french beans produce aiso infiusnce he
‘arm gate prices from the supply side point of view.

The analysis of variance table for the above multiple linear regression 1S shown
telow.

Analysis of Variance

DF  Sumof Squares  Mean Square
Regression 2 2640.85980  1320.42990
Residual 117 826.60687 7.06502

F= 186.89694  Signif F = .0000
The above results shows that-'F" computed is_greater than the signmiicant £
chtained from the statistical tables. On basis of these findi’ngs we reject the null hypothesis
at €9 per cent confidence level.
4.3.5 Hypothesis Testing
Hs There is no significant relationship between proximity of househclids farms 1o feeder
roads and the farm gate pricas of french beans.
H, Alternative.
The above null hypothesis is rejected at §9 per cent confidence level afier concucing the
"f" test or the analysis of variance.
By rejéctfng the null hypothesis above we confirm the earlier statistical tests
obtained from the simple linear regression equation. Now. frem the results of the multiple
linear regression analysis, we conclude that the explanatory vanables. namely distance

between the household farm and the feeder road together with the quantity of french beans
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.+ zoile are significant independent varables explaning the spatal vanstons n e iam
-+2 prices of the (agricultural commodity produce) french beans

44 Data Analysis Il : The Influence of the Feeder Roads on Horticultural Land Use

14.1 Pearson's Product Moment Correlation Analysis.

Correlation analysis was undertaken on the data collected cn the distance of the
~suseholds from the feeder road and the data coliected on the size of the housahold lard
Jncer commercial horticultural farming. The result of the correlatiocn analysis between

:nese two relevant variables (i.e. variables 16 and 17 are shown below.

Correlation V16

V17 -9463

The correiaticn cozfficient was found to be 94.63 percent The corralation coafficient for the
above two variables has a negative sign and is one tailed significant at 99 per cent level of
confidence. The negative sign of the correlation coefficient implies that the two vanatles
are inversely related to each other. This indicates that households’ farm ciose o the feeder
road take mere of their land to herticultural activities than those households located far from
the feeder road facility under investigation.

The coefficient of determination which is 89.5 per cent shows a relatively high

degree of association between the two variables. The sign of the correlation coefficient 1s

2lso consistent with the hypothesis of the study.
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14.2 Simple Linear Regression.
Tne simple linear regression analysis was conducted {0 establish the functional ralatensnp

~anneen the two variables, namely, distance and horticultural land use varnianies

The regression equation was of the form:

Y = Botf X+ Xote

The regression equation estimated was of the following form:

Where Y, = Horticultural land use irt hectares

Po = Regressicn constant

R = Parameater estimate for the independent variable

r

e=error term

Xi = Independent variable

The results of the regression analysis using the data collectad are as shown beiow

Bivariate Regression

Equation Number 1 Dependent Variable.. V17 herticuitural land

Varable(s) Entered on Step Number

1. V16 distance
Muitiple R .94631
R Square .89549
Adjusted R Square  .89461
Standard Error 28667
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Interpretation of the Results
Tr2 r?* value of 0.89549 shows the coefficient of determinatcn which s 83 54 par cent
Tr.s value shows that 89.54 per cent of the variations in horticultural 1and use in the study

zrea can be explained by the variation in distance of the households farm from tne fesder
road.
44.3 Hypothesis Testing

The null hypothesis tested was:

H, The proportion of the household !and under horticultural use is not influenced by

proximity to the main feeder road.

H, Alternative.

The sianificant tests for the above hypothesis were conducted using the "F" analysis of

variance table. The table is provided below.

Analysis of Variance
DF  Sumof Squares  Mean Square

Regression 1 83.09445 83.09445
Residual 118 3.69721 08218

F= 1011.13031 Signif F = .C000

- —-=---—--———- Vagriablas in the Equation ----—-------v----

Variable B SEB Beta T SigT
V16 33876 01065 -94631 -31.798 0000
(Constant) 3.29360  .04948 66.566 .0000

From the ANOVA table above it is evident that the "F" computed figure of 101113 1s

greater than the significant F table value at 89 per cent level of confidence. Hence we



-z 2¢t the null hypothesis on the basis of the statistical tests conducted using e 3valan’:

RENE!
4.4.4 Multiple Regression

in order to improve the fit of the regression equation, the size of land in hectares of the
rouseholds interviewed was also included as an explanatory varnable together with the

gistance between the household farm and the feeder road to explain the propertion cf land

under horticultural use.

The multiple regression equation was of the following nature:

Yi = Potfi Xit+ 12 Xo+e

Where Y, = Dependent variable

P and B, are Parameter estimates of the regressten equation.

Xi = Independent variables

The results of conducting the regression analysis yielded the following results’

*** MULTIPLE REGRESSION "7°°

Equation Number 1 Dependent Variable.. V17 herticultural land

Variable(s) Entered on Step Number
1. V16 distance
2. V3 land size

Multiple R = 0.94646
R square R?*= 089578
Adjusted R square R?=0.89400
Standard error SE =0.28750
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ne coefficient of determination is 0.895 which is a relatively hign figure This maans that
zoout 89.57 per cent of the variation in the land (use) undar borticuitural farming 1s
nfluenced by the distance of the farm from the main feeder road and the size cf the total
household land in hectares.

4.4.5 Hypothesis Testing.4.5 Hypothesis Testing

The hypothesis tested was:

H, There is no significant relationship between accessibility of househeid farms to
feeder roads and the proportion of land used for commerciat horticultural farming

Hy Alternative.

On basis of the ANOVA table tests provided below, we reject the null hypothesis given that

£' computed is greater the significant "F" at 99 per cent leve! of confidence

Analysis of Variance
DF  Sumof Squares  Mean Square

Regressicn 2 83.12093 4156047
Residual 117 9.67073 08266

F= 502813486  Signif F = .0000
-emeememmeeemeeee Variables in the Equation «-s--w--memseees

Veariable 8 SEB  Beta T SigT
V16 -.33897 01069 -94691 -31.706 .COCO
V3 8.379750E-03 .01481  .01690 566 5725
(Constant)  3.27801 05675 57.758 00CO



45 Spatial Variations of Agricultural Commodity Prices in Relation to

Accessibility
The spatial variations of agricultural commodity prices within the study area was st.h=g in
datail in relation to accessibility. The data for this purpose was obtained from el2ven retail
markets spatially distributed within Thika District. This data was obtainad from tha distnat
market office and the agrcuitural office. Nine agricultural commadities were studied and
data on the respective prices were collected for three consecutive years.

The retail market centres studied were all Iccated in urban centres and trading
centres. These retail market inctude. Ndunyu-Chege, Kirwara, Gatura, Gatukuyu. Gatundu.
Kiganjo, Kamwang:, Jamhuri, lthanga, Mithi-ini and Ruiru. All of these markets were found
12 b2 located in armas ot are well connectad to the road retwork. Heowevar varying
degrees of accessibility are afforded to these markets

in an effort to conduct a detailed analysis, the prices of selected agricultural
commedities were coliected for three years ie 1895-97. For this purpose he averaca
prices were taken per the respective units of measurement. This information was cotained
for all the eleven major retail markets in Thika Distnct uncer study.

On the other hand, accessibility indexes were computed for all the retail markets

using a standard coded schedule with points awarded according to various accessibiity

characteristics.

Accessibility indices were computed for the eleven retall markets based on the

following factors.
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g Whether the market is located adjacent to a weather roza or an a'l wentrsr trad and
the passenger vehicles services operating locally at tne market  The schecue used
to compute the accessibility index is as follows.

Table4.2:  Standard Schedule used for Computing Accessibility Index of Retail
Markets in the Study Area

' ]

P A [Road Quality Characteristics Score

: Located adjacent to an ali weather road 4
Situated at intersection of 2 all weather roads S

. Situated at intersection of more than 2 all weather roads.

! Located adjacent to weather road 6
Situated at intersection of 2 weather roads 1
Situated at intersection of more than 2 weather roads 2

3
B ] Transport Service Characteristics !
| JI i
| Passenger Bus Services Operating in the Market
! 3
| 20+ _
110-19 |2
R .
Source: Ministry of Lands and Settlement, Central Pravince Physical Development

Plan (1573)
4.5.1 Data Analysis IV '
The table below shows the average commodity prices for nine agricultural commocities
soid at efeven major retail markets within Thika District for the period spanning three
years from 1995-97. The prices are given in averages which is taken for a period of
twelve months, The data was then compared to accessibility indexes of the respective

retail markets in order to establish the relationship.

The accessibility indexes are also shown for the respactive retail markets in the

table below.
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Table 4.3: Prices (Kshs. Per Kg) For Selected Agricultural Commodities in Major
Retail Markets In Thika District.

Retail Markets vio w2 [va lva Tws Tus 17 [vs |ug
Gatukuyu 12 |3t 111 |3 [13 |30 |23 |83 |5
Gatundu 2 |31 {10 12 [10]27 j22 |80 |7
Kiganjo 11 32 {11 |4 |14 |30 |30 |103 | g
 Kemwangi 1131 |12 |3 |10 [22 |22 |88 |3
“Ndunyu Chege 12 |31 |11 {3 [11 |25 |22 187 |3
Kirwara 12130 |11 |2 |12 |25 |23 |83 |6
| Gatura 10 |31 |11 |2 |12 |29 |25 |83 |7 |
- Jamhuri 17. 134 |12 |6 [14 |23 |28 |90 |9 |
' lthanga |12 j28 |12 (3 |7 |25 |17 |76 |3 |
| Mithisini 2 (207012 |4 |3 |28 |15 |83 2
| Ruiru 112 |34 |12 |5 |14 J29 (27 [100 |9

In the above table 4 2 and table 4.3 below, variables V1 to VS represent the foliowing:
V1. Maize V2- Beans, V3- Irish Potatoes, V4- Avocadoes.

V5-  Sweet potatoes, V6- Peas, V7- Sorghum. V8- Green Bananas, V3- Accessibility
Index.

Source: Computed by researcher fram field survey data ccliected in 1897/93 and
sacondary data from Thika market office.

The most accessible retail market is the one that has the highest points awarded to it
on the basis of the criterion adopted above. From the table 4.2, Jamhuri market which
is located in Thika town is one of the most accessible market with an accessibility score

of nine points. Also Ruiru and Kiganjo market are relatively accessible given therr

accessibility score of nine points.
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4.5.2 Pearson’s Product Moment Correlation Analysis
Correlation analysis was conducted between all the agricuitural commodity prices in ail
:ne retail markets and the accessibility scores for all of these markets  The id2a behind
this analysis was to establish the relationship between accessibihity of the marksts and
the commodity prices.

The table below shows the results of the correlation analysis based on the price
data from the eleven market centres and the accessibility scores

Table 4.4: Correlation Analysis Results for Commodity Prices and Accessibility

Index
! ]
f v v2 v3 v4 v5 ! v | w7 ] v8 ] va |
vo |05 |ors |o022 |o3s |os o7 loss los1 |t B
Source: Field survey data collected by Author and secondary data (1997/98)

The correlation analysis for ail the commodity prices was compared with the
accessibility index. The correlation coefficient computad ranged from 0215810 O 8830
The correlation coefficient show a positive degree of association between the
accessibility index and the retail prices for agricultural commodities. Qut of all the 8

commadities prices investigated five had over 0.5 or 50 percent positive correlation

coefficient with the accessibility index.
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4.5.3 Simple Linear Regression

In an effort to establish andfor prove any causal relationship between the two
variables of investigation namely, agricultural commodity prices in the retail
markets, and accessibility index of the retail markets, simple linear regression
analysis was performed. For this purpose, only one data set of retail prices was
considered, namely the prices of green bananas.

The equation estimated was of the followming form:

Yi =gospiXit X2+€

Where Y; = Price of green bananas

Bo = Constant
pi = Parameter estimate for the explanatory variable
Xi = Explanatory variable, that is accessibility index.

Using the SPSS PC+ on the data set from the eleven retail markets the simple
linear regression equation estimated yielded the following resuits.

Y = 762194 + 1.866 X, + €
Simple r=061314
r square r’= 0.375
Adjusted r square r’= 0.306
Standard Error SE =6.81

Analysis of variance D.F. SS MS
Regression 1 251.46 251.4628
Residual 9 417 .44 46.382

1%0



Interpretation of The Resulté

The coefficient of determinatior: r* is 0.375 or 37 5% Tius shows 37 5 per cent of the
tetal variations in the depender! variable i e. The retail price of green bananas can be
explained by the independent variable, namely the accessibifity index

46  The Role of Feeder Roa:ds in Agricultural Modernisation in Thika District.
This section addresses the issuz of whether rural roads influence agricultura
modernisation or not. Agricultu:al modernisation in this context refers to the application
of new farming techniques and the introduction of new cash crops all of which are
aimed at increasing production, diversifying and raising income base of the small scale
farmers in the rural areas in the study area.

This section, therefore, ¢.xamines the relalionship between feeder roads and
agricultural modernisation in th-> study area. The discussion that follows is based on
secondary data as well as on p.iysical observations made by the researcher during the
field survey.

Rural roads in the study rea influence agricuitural modermsation through
diffusion of innovation and ide: 5. These rural roads are the main channels through
which information, people and - hmmodities are propelled

In the study area, the int- oduction of new cash crops, especially high value cash
crops is largely as a result of in"proved accessibility of the district to the city of Nairob
Among the recently introduced high value cash crops include a variety of Indian

, , v ;
vegetables, such as green grar s, spring onions, cow peas and avocadoes. Fo
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example the dominance of avocadoes growing in Thika dhstnet intended for expart
market is largely due to its accessibility to the riaor mmkr:l's especially Narobr apart
from climatic variables.

The avocado variety growvn for export market was first introduced in Thika district
late 1970s and by 1990 nearly all the smalt scale farmers in the district particularly n
the middle agro-ecological zones were cultivating this crop (Thika District Development
Plan 1997-2001). The fruits grown are intended for the export market

The network of roads within Thika district has enabled agricultural extension
workers to move deep in the ruial areas to advise farmers on agricuitural farming
practices. Coupled with this, is the role that the feeder and access roads play in the
delivery of agricultural input to ihe farmers. These include the delivery of chemical
fertilisers, from cooperative unicn stores, animal feeds, and other agro-chemicals such
as pesticides, herbicides amon; others.

Increased accessibility r.ade possible by improvement in road access have also
influenced the farming method: as seen in the previcus sections. The rural roads have
enabled farmers to shift from stbsistence crop production to cash crop producton  in
Kakuzi, Ruiru and Thika divisic:is subsistence type of farming is still dominant among
the farming community. This is due to various factors. These include inadequate road
network and poor state of the rcads. All this combined have led to inaccessibility of
these areas to the urban marke..s. In view of this, despile the availability of irngation

water, horticultural export crops such as vegetables cannol be grown on a commercial

basis in the lower zones of Thika District.



4.6.1 Data Analysis on the Influence of the Road Mctwork on Agricultural
Modernisation
inan effort to examine the role of roads in influencing agricultural modernisation. some
parameters of the road networ". and agricuftural modernusation were related to each
other. Data was obtained from aggregate totais per division in Thika district. The data
was collected on a number of variables, namely the percentage of land with high value
crops, percentage of paved road network per dvision and the total surface arean
square kilometres for the six ar'ministrative divisions in Thika district.
In order to study the relationsh betwéen roads and the high value crops, correlation
analysis was conducted betwe :n the percentage of high value crops in each of the
division and the road network, nd the total surface area for each of the six regions
The table below shows the res :lt of the correlation analysis done using SP3S PG+

computer package.

CORRELATIONS FOR VARIABLES VI WITH V2

Correlations: V2 V3
A 1.00 3666

V3 3666 1.00

The correlation coefficient bet. ‘een the road network V2 and the percentage of the fand
under high value crops V3 wa:. found to be 0.36GG persent  This means that 60 5

percent of the variélion in the i1nd under high value crops within Thika district can be
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zxpiained by variation in the road network. This resuills demcnsirate tne mportanes of
rcad network in developing the rural areas through agricultural modern:sation
47 The influence of the Roads on Utilized Agricultural Land in Thika District
Investigations were conducted to establish the relationship between road network and
ne road density per division on the one hand and the size of uthzed agncultural land
Data for this analysis was obtained from Thika District agnicultural office and the pubic
works office. The data collected was available in aggregate totals per the six
administrative divisions of the district. Linear correlation analysis was performed for
the classified rcad network and the size of land utilized for agrlcultural‘pracuces
The results of the correlation analysis are shown bebw.

crrglation V2
V3 0.19
The correlation coefficient was 0.19. This shows that 43.6 percant of the variation in
the utiiirzed agricultural land can be positively with changes in the road netwerk

Correlation analysis between road density and the size of utilized agricultural

land per the six administrative division in Thika district was afso undertaken. The
results of the correlation analysis are shown below.

Correlation V2

VA1 0.336

The correlation coefficient between these vanables was 0 336 This shows that

58 93 percent of changes in the size of the utilized agricultural Iand is associated with a
change in the road density per square kilometre.
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4.7.1 The role of Rural Feeder Roads in Delivery of Agricultural Inputs to the
Farming Community

As indicated earlier, agricuiture is the dominant eccnemic activity within Thika District
Most of the crops grown within Thika district require inputs wnich are available from the
major urban centres in Kenya. These inputs include fertitizers. pesticides and other
related farm inputs.

Coffee and tea farmers are the largest users of farm inputs especially fertihizers
The fertilisers are largely bought through cooperative sccieties. The delivery of the
farm inputs to the coffee factories stores is undertaken by the cocperative societies
using their own trucks. The farmers finglly collect their fertifizer from their respective
factories. Effective delivery of the fertilizers in the required time and place will
therefore, require good rural transport in terms of geod roads and the traffic to carry
(nese inputs,

In areas where road transport is poor there has baen delay in delivery of the
farm inputs to the farmers. This is associated with decline m agricuitural productivity

given that (farm inputs) are required only in particular times of the year especially

before the on set of the rain seascn.

The dairy industry and the pouitry industry in Thika district equally rely heavily
on the road transport. This is mainly due to the fact that ammal and chicken feeds
have to be transported through these roads before they finaily reach to the farmers

deep in the rural areas. [t is worth noting that the majority of the animal feed



manufacturers are based in urban centres. In Thika c:sirict i farming communty
curchase the animal and chicken feeds from either wholesalars oparatng in Thika town
ar manufacturers based in Nairobi.

The existence of good road network is therefore of crucial importance in the
growth and development of the rural based agricultural activities  In some villages
within the study area, especially within the higher altitudes in Gatundu Gatanga and
Kamwangi, the delivery of farm inputs at the appropriate time is greatly hampered by
Impassable roads. This is a major bottleneck in incraasing agricultural productivity in
these areas, for without the necessary farm inputs agricultural production will stop or
» decline significantly.

Given thz importanca of agricuiture in the face of a growing pepulation itis
therefore necessary to give pricrity to the improvement of the rural roads tc make them
all weather roads to ensure that they are in a position to indirectly promote and sustain
the current levels of agricultural activities.

4.7.2 Land use Analysis in Thika District in Relation to the Road Network

The location quotient technique was used to analyze and describe the spatial
distribution of land use in Thika district. The location quotient techrigue was used as it
permit the use of numerical indicaters which give a measure of the extent of

concentration of particular types of land use in specific areas.

By definition. the lccation quotient shows the extent to which a given region
specialises in a particular land use by comparing its share of the national area in that

land use with its share of the regional area in all land uses.
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I numerical terms the location quotient 1s thus computed

Percentage of district land use in crop 1 in region |

Location quotient =
Percentage of division land use in al!l crops in region |

The location quotient figures were then related to the road density to examine for
any possible relationship between the road density and the concentration of the

crops in each of the six regions.

The table below shows the three major land uses per administrative divisions in

Thika District.

Table 4.5: Major Land uses in Hectares.

Division Total crop Coffee/Ha Banana/ | Other
area Ha Horticultural
crops
Thika 555 218 145 192
Gatanga 5456 3511 800 1185
Kakuzi 975 524 273 178
Ruiru 727 300 255 172
Gatundu 6690 5068 687 335
Kamwangi 4558 2618 690 1250
Total 1 19001 12239 2850 3912

Source: District Agricultural Office, Thika 1997.
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Table 4.5: l.ocation Quotient (Derivation)

Div. Coffee Per- Bananas | Per- Other horticultural | Per- Total Per-
cent cent crops Cent cent
Thika 218 1.78 145 508 1.92 49 555 2.92
Gatanga 3511 286 800 28.07 | 1185 30.29 | 5486 28.92
Kakuzi 524 4.28 273 9.57 178 45 975 513
Ruiru 300 2.45 255 8.94 172 4.3 727 3.82
Gatundu 5068 41.4 687 24 1 335 239 6690 35.2
Kamwangi 2618 21.39 690 242 1250 31.0 4558 23.98
| Total | 12239 2850 3912 1900
Source: Computed from Thika District agricultural Annual reports by the author.
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Table 4.6:

159

Location Quotients for all the Three Types of Land Uses in

Relation to Road Density

Division/Crop Coffee Bananas Other Road

Hort Crops density/Km? ]
Thika 0.61 1.73 1.67 0.29 ]
Gatanga 0.98 0.97 1.04 035 e
Kakuzi 0.83 1.86 0.87 1.01
Ruiru 0.64 2.34 1.12 0.62 e
Gatundu 1.17 0.68 067 0.87 ]
Kamwangi 0.89 1.01 1.33 0.34 ]

Source: Computed by author from Thika District Agricultural Annuai Reports
1996/97

From the above table, the location quotients greater than one indicate those
regions with more than their share of particular land uses. Location quatients for
area under coffee production shows an even distribution of coffee production.
Moreover, concentration of coffee production in Gatundu, Gatanga and Kakuzi is
evident. ' The location quotients for these three division (areas) are 1.17 for
Gatundu, 0.98 for Gatanga and 0.893 for Kamwangi. When these figures are
compared with the road density per square kilometres, it is evident that these
three divisions have a relatively better road network in terms of connectivity.
Other factors that are responsible for the high values for location quotient for the
coffee in these area inciude a favourable climate for coffee growing. Thika

division has the lowest concentration of coffee production and apparently it has

also the lowest length of classified road network.



Location Quotient for Horticultural Crops

The location quotient for other horticultural crops in all the maor regions of Thira
district indicate that four out of the six divisions have more than their share of these
crops. These areas are: Thika, Gatanga. Ruiru and Kamwangi. The reason fcr
tnese results could be attributed to the accessibility of these areas to major urban
markets for the harticultural crops such as Nairobi and Thika. The lowest
concentration of horticultural crops is in Kakuzi division. The reascn for this ligs

largely in the climatic conditions of the region which falls within the marginal zone.

Location Quectient For Banana Crop

ws g high concertration cf the crop in all

the divisions in the district. However. it is only in four of the divisions where there Is
more than their expected share of this crop. It is worth noting that bananas are one
of the major faod and cash crop grown within Thika district. Gatanga and Gatundu
division have less than their share of banana crop. This can be atiributed to the
availability of other high value cash crops which have occupiad the place for
bananas. The high value cash crops grown dominantly in these two areas inciude.
pineapples, passion fruits, tea, cut-flowers and a variety of other cash crops

4.8 The Impact of Poor Transport in Thika District

In areas where transporiation is poor especially in Kakuzi. Ruiru and Thika division

transport problems have severely limited agriculturat production.

in Kakuzi division subsistence agriculture is dominant owing to among other
things inadequate transport facilities. For instance. in these arsas despite the

climate being conducive to arowing vegetables and other perishabies for export the
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“arming community has not bean able to grow these crogs on a commercia! bas.s
awing to lack of access to markets.

In Thika district poor transport facilities have adversely affected the
production of various agricultural commodities and anima! products. Top on this st
nciude tea, Coffee, milk and vegetables. For example. dzlivery of tea leaves to t2a
factories have been adversely affected due to impassable roads during wet
seasons. In this way, tea delivery to factories is delayed for days and this affects
the quality of the tea leaves which translates to reduced income to the farmers

fn higher and middle zones where milk is produced for commercial purposes.
the collection of the milk which is done by cooperative vans is greatly hindered
during \'rvet seasons due to impassable roads. In most cases milk from remote
villages is not delivered to the market during wet seasons since the van collecting
the milk cannot reach these villages. In such cases farmars are forced to travel long
distances to deliver the milk while in the majonity of cases. no milk is delivered |
Hence, poor transport facilities have hindzsred the expansion of the milk business in
the rural areas cof Thika district,

The growth and development of the horticultural industry is the most hitin the
study area due to lack of adequate transport facilities. Given that most of the
horticulturai products are perishable commodities. they require efficient transport
This will enable these products to reach the desired markets in time. For example,
cut flowers require to be delivered to their destination as soon 2s possible before
going bad. Since most of the horticultural products are targeted for the export

market, there is an urgent need to look into the problem of rural transport in Thika

digtrint
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Horticultural farming activity in Thika district (s animocrtant cazupation for many
c20ple. It is therefore necessary to lay down strong transpor: nfrastructural
‘zailities to support this growing industry. As of now. there (s a ot of loss of
rorticultural products emanating from rejects at the airport by the exporters. since
most of these reach there when they have already gone bad  These contributes 10
tne decline and dismal parformance of the horticultural industry in the cistrict 1n

particular and in Kenya in general. This is evident frem the field survey.

162



REFERENCES

Howe. J. and P. Richards (1884). Rural Roads and Poverty

Alleviation. Intermediate Technology Publications Londsn

Hunter, G. (1869): Modern Peasant Societies. A Comparative Study ¢f Asia and

Africa. Oxford University Press, London.
Johnston, B.F. (1970): Agriculture and structural Transformation in Developing

Countries: A survey of Research, Journai of Economic Literature vol 7.2

Mellor, JW. (1970); The Economics of Agricultural  Develgpment. Cornell

university Press.

Mellor, JW. (1976). The New Economic Growth: A strategy

for Indian and the Developing World. Ithaca. N.V. Cornell University Press

Mosher. A.T. (1966): Creating a progressive Rural structure. Agricuftural

Deveiopment Council, Newyork

Naidu, K.M. (1991); Rural Economy throuch Transecoriation.

Reliance Publisher. New Dethi.

QOwen, W. (1868): Distanca and Davelopment. Brooking (nstitutions.

Washington.

Robson, P. and D.A. Lury. edits (1978): The Economies of
Africa, Allen and Unwin, London.

Ross. W.M. (1927); Kenya from within. A Short Pglitical

History, Allen and Unwin. London.

Ruttan, V.W. (1984): Models of Agricultural Development in

Agricultural Develooment in Third World ed Carl K Elcher and John M

Staatz, 35 - 45, Balumore. Jonn Mopxing Universitly Fress



Schultz, JW.(1969): Transforming Traditional Agriculture Ya'a University Press

Shaw, R. (1970): Jobs and Agricultural Develooment Querseas Developmant

Council, Washington.

Thorbecke, E. ed. (1969): The Role of Aariculture in Econom:c Davelcpment

Columbia University Press.
Wagner, H.G. (1986): The Supra Regional Impact of Major

Road Building Projects in West Africa Countries. Applied Geography and

Development. 27, 39 -59.

Weltz, R. (1971): From Peasant to Farmer: A Revclutionary

Strategy for Development, Columbia University Press.

Warner, F. & Luniue G K. (1982): The Influsnce of  Transoportation Infrastructure
on the Regional pattern of Agriculture in West Africa using as an example.

the impact of the minor road network in Dan Hiit Region of the Ivory Coast.

Apolied Geoaraphy and Deavelopment, 39. pp. 47-58.

164



CHAPTER FIVE
THE ROLE OF FEEDER ROADS IN PROMOTING RURAL
NON FARM ECONOMIC ACTIVITIES

5.0 INTRODUCTION
This chapter presents a detailed analysis and description of the interacticn
between feeder roads and rural non farm economic activities in Thika District. In
order to do this more effectively the impacts and influences of the feeder roads
on econamic development in Thiku district are examined by relating these feeder
roads to certain growth indicators of rural development. This include the rural
non farm economic activities.

Broadly stated, the purpose of this chapter is to examine to what extent
households accessibility to roads and accessibility of rural market centres
influences the growth and development of the rural sector. The data for this

chapter was drawn from both primary and secondary sources.

5.1 RURAL DEVELOPMENT IN THIKA DISTRICT

Rural areas are distinguished from the urban areas by the nature and type cf the
dominant economic activities. The importance of the rural sector in Thika district
stems from a number of factors. First, about 82 per cent of the poputation in
Thika district live in the rural areas. Second, agricuiture is the dominant

economic activity and majority of the rural pepulation are either self employed in



their own farms or employed in other large scale farms Third, and perhaps the
most important is that it is in the rural sector that agricultural activities are based.
The rural sector is therefore important in Thika district development. This
means that development in the district cannot be realized fully without
development of the rural sector.

The table pelow show the population distribution projections for Thika

District major urban centres in 1997

Table 5.1: Thika District: Urban Population (1997)

Urban centre No. of households Total population
Thika 18,735 57,603
Ruiru 7,570 23,316
Total 26,365 ) 80,919

Source: Thika District Statistics Office (1997)
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Table 5.2: Thika District Population Projection by Division

Division 1997 1699 2001

Thika 86203 101948 108035
Ruiru 92785 98325 104196
Gatundu 127745 135372 143455
Kamwangi 11C075 116648 123513
Gatanga 114633 121478 128731
Kakuzi _ 75617 80132 753833
Total 617058 653903 683413

Source: Thika District Statistics Office (1997)

As can be seen from the two tables above, the urban pepulation in Thika district
was approximately 13 percent of the total population in 1997, whereas, rural
population wilt continue to be over 80 percent of the total population in the near

featura.

These figures indicate that in Thika district rural development should
continue to receive more attention in development matters and aspirations as
that is where majority Of people live. However, in order to attain more balanced
development it will be necessary to aim at achieving balanced rural and urban
development. This will ensure that the urban sector will support the rural sector

and vice versa.

Over the last seven years, there has been a general decline and
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stagnation of the rural sector in Kenya owing to various factors. This has been
mainly due to poor perfermance of the agricultural sector especially as a result
of declining prices of major cash crops grown in the distnct, namely coffee and
tea. These two cash crops have traditionally been the major cash crops of Thika
district. It is also claimed that the decline of agricultural production in Thika
district has been due to poor road network. In particular, the general condition
of the feeder roads has deteriorated owing to lack of maintenance. For example,
in higher altitudes, especially in Kamwangi, Gatundu, and Gatanga, tea delivery
to factories has been hampered due to impassable roads, during wet seasons.
As a result, this has contributed to wastage of plucked tea leaves, and
thus productivity has been reduced. Delays in transpeort has also caused
reduction in quality and this translates to reduced income to the farmers. Milk:
delivery to cooling plants and collection centres has also been adversely
affected by the poor condition and state of the roads. All of these have

contributed towards stagnation and decline of the rural sector.

The growth and development of the rural secter in Thika district depends
on the performance of the agricultural sector. In Thika district majority of the
population derive their livelihood from the agricultural secter. Given this picture
there is a need to focus on how these areas can be fully developed to provide

among other things employment opportunities and adequate food to meet the

needs of the growing population.
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It is to be accepted that in Thika district the main economic activities are
agricultural based. Thus if development has to occur in these areas it will have
to start from the agricultura! sector which is rural based.

In Thika district rural development has been infiuenced by various factors.
These include climate, natural rescurce base and the human resources.
Generally, the agriculturaly rich areas are well developed compared to the
regions where agricultural activities perform poorly.

The administrative divisions which are relatively well ceveloped compared
to the others include, Gatanga, Gatundu and Kamwangi. [n these areas the
major cash crops namely, coifee, tea, and horticultural crops are grown on a
wide scale These cash crops are mostly directed towards the expert market
and have enabled most small scale farmers to earn substantial income. This

has therefore contributed to a relatively good level of rural development in Thika

district, compared to other districts in Kenya.

5.1.1 The Enﬂuenc.e of Feeder Roads on Rural Development

The relationship between road transport and economic development is complex

and indirect. However, empirical studies have come to a general consensus that

infrastructure plays an important role in the development process,( Howe, 1984).
The purpose of this section is therefcre to present the results of this study

on several important aspects that were found to be directly or indirectly

b
[0}
(e



influenced by the existence of the road facilities studied. The discussion that
follows draws heavily on the primary data collected during the field survey.

In order to present the results of this study more systematically, we
present in stages these findings, concerning the observed influences of the

feeder road in the rural economy of the study area.

52 GENERAL EVALUATION OF THE INFLUENCE OF RURAL ROADS ON

STIMULATION OF ECONOMIC ACTIVITIES

5.2.1 Introduction

In an attemot to study the influence and impacts of the rural roads con general
economic activities a questionnaire was designed to collect the relevant data.
The questionnaire was purposely designed to collect data on the influence of the
roads on the location, growth and develcpment of the non-farm economic
activities and specifically the roadside business activities.

This questionnaire was administered by the researcher with the help of
two research assistants. The questionnaire was administered to 108
respondents spatially distributed across the entire Thika district (study area).

The interview was conducted during a two month period ending January
1998. Specifically, the questionnaire targeted the owners of roadside business

activities located along different rural roads within the district. These roads
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reflected differences in surface guality and length.

At least 15 respondents were interviewed in all the 6 admunistrative
divisions within the district. This was purposely done to ensure a spatially
representative sample, more specifically the survey which was undertaken
targeted owners of six different types of businesses located along the rural
roads. These businesses were; vegetable vendor, Blacksmith, Tea kiosk,
bicycle repair, general shop; and shoe repair.

The analysis and discussion which follow is based on the data ccllected
from the questionnaire Qescribed above. This questionnaire is _provided

elsewhere in the zppendces.

5.3 DATA ANALYSIS AND INTERPRETATION

Data was collected on a wide range of socio-economic variables relevant to this
study. Among the variables on which data was collected include the sex of the
respondent, type of business owned, type of rcad where the business was

located, income earned from the business among many others,

Out of the 108 respondents interviewed 67.4 per cent of them were
females and the rest comprising 30.6 percent were males. This resuit shows the
dominance of women as the owners of the small roadside businesses along the
rural roads of Thika District. The reason behind this fies in the fact that most of

these businesses are temperary in nature and their income is too little to attract
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men who would otherwise prefer regular engagement in other types of economic
activities.
The frequency table below presents the result of the data obtained cn sex

characteristics of the respondents in the field survey.

Variable 2. Sex characteristic of the respondent

Valid Cum
Value Label Value Frequency Percent Percent Percent
Male 1 33 306 306 306
Female 2 75 69.4 694 1000
TOTAL 108 100.0 100.0

Source: Field survey Data Collected by the author in Thika District 1997/38

In the field survey those interviewed were also required to state their age in

years. The frequency table below shows the range in which the respondents

interviewed fail.

Variable 3. Age of the respondents

Valid Cum
Value Label  Value Frequency Percent Percent Percent
5-14 years 1 26 241 241 241
15-24 years 2 24 222 222 4863
25- 34 years 3 51 472 472 935
35 + years 4 7 65 65 1000
TOTAL 108 100.0 100.0
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Source: Field Survey Data Collected by the Author 1997/58
From the above table we find that majcrity of the respondents interviewed

forming 47.2 per cent fell in the age bracket (25-34 years). This 1s apparently
the age bracket comprising the youthful and enterprising pogulation. The table
also shows that even children below 14 years are engaged in small scale
business. Those over 35 years formed the minority group representing only 6.5
per cent of the total respondents.

Of the 108 respondents interviewed, they were all spatially well
distributed within the six administrative divisicn, namely Gatanga, Kakuzi,
Kamwangi, Gatundu, Ruiru and Thika.On average 18 respondents were
interviewed in each of the division. In Kamwangi cnly 17 respondent.s were
interviewed while Gatundu had of 19 respondents who were interviewed. The
total number of respondents to be interviewed was purpasely determined to
ensure a spatially representative sample covering the entire district.

During the interview the researcher also recorded the type of the
business activity among the 6 listed business types. The table and the

histogram shows distribution of these business types among the respondents.

Variable 5. Type of Business

Valid Cum
Value Label Value Frequency Percent Percent Percent
Vegetable vendor 1 44 407 407 40.7
Blacksmith 2 16 14.8 148 556
Tea kiosk 3 23 21.3 213 76.9
Bicycle repair 4 4 37 37 80.6
General shop 5 11 10.2 102 807
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V3 Type of Business

Vaiid Cum
Value Labe! Value Frequency Percent Percent Percent

Vegetable vendor 1 44 407 407 407
Biacksmith 2 16 148 148 556
Tea kiosk 3 23 213 213 758
Bicycle reparr 4 4 37 37 805
General shop 5 11 102 102 G&C7
Srioe reparr 5 7 655 65 572
7 3 28 28 1000

TOTAL 108 1600 1000

V5 Type of Business
COUNT  VALUE
44 1.00 e I I
16 200  rsswssscresen

23 3 00 ' pomeswesesssrxsesssarmen

4 400 omme

11 500  uemeecasen

W
(@]

0 10 20 30 40

Histogram Freguency

Source’ Computed by researcher from field survey data 1997/98
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From the atbove table we find that vegetable vengar nus:mess hud e tarynest aurser o

cecpie win 40 7 per cent of the total people intervewed Tre second mostimaosrtant acty ity
was Tea Kiosk business with 21 3 percent of the respondents  Shoe repair hag the lowest
number of people being engagad n the activity with cnly 2 8 per cent of the rospondnnt
mterviewed

The type of rcad near the roadside business stucied weare also recorced  Three types cf
road suriaces were identified as relevant Thesswere the loose surface dirt road Thelcose
surface muram/gravel road and the all weather road bound (Bitumen) surface

Mest of the roadside business studied were lecated adjacent to icose surfaceroads These
comprised 59 of the road side business or 54 5 per cent of the total roadside business
investigated  On the other hand those roadside business located along the loose surface
diit roac compiised 20 4 per cant of the (otdl readside business studied. The rest of the
roadside business were located along the all weather road bound surface and fermed 25

percent of the total rnadside business under the survey. The frequency table and histogram

below summarizes the result of these finding.

V6 Road Surtace
Valid Cum
Value Labe! Value Frequency Percent Percent Percent
Loose surface (dit) 1 22 204 204 204
Locse surface murram 2 59 546 545 750
Al weather road 3 27 250 250 1000
TOTAL 108 1000 1000



COUNT  VALUE

22

59

27

0 12 24 36 48 60
Histogram Frequency

Source: Computed from field survey data coliected by the author 1997/98

During the fieid survey the owners of the roads:de business activities were required
to state whether the nature of the road surface influenced the location of thesr business
there. 47.2 per cent of the respondent indicated that the lacation of theur business
near those roads was indirectly influenced by the type and nature of the road surface
and hence the accessibmty- afforded. 51 per cent of the respondent gave a negative
response while the rest choose other factors.

Another variadle which was investigated curing the fieid survey was whether the
owners of the roadside business, owned parcels of land frenting the rcad. The cata

collected on this variable are provided below in form of frequency table and histogram
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\%: Road Frontage

Vaid  Cum
Value Labe] Value Freguency Parcent Percent Percent
Yes 1 74 585 52385 €85
No 2 34 315 315 1000
TOTAL 108 1000 1000

COUNT  VALUE

0 15 30 45 60 75
Histogram Fregquency
Source: Field Survey Data 1997/S8
Out of the 108 (respondents) rcadsice business owners interviewed 74 of them
reprasenting 88 5 per cent incicated that iney owned parcels of land fronting the road.
whereas therest 34 respondents représen'tmgrm S percentindicated that they did not

own any piece of land fronting the road
From these results it can be seen that those people owning parcels of land with g road

frontage have a higher probability of opening up roadside business near the roads

This can be attributed to the relative ease of accessibility afforded to these people
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comparec tc those people who do not own ¢

~l~ - ~
reels ¢f land franting the roaz Toa

[8))

results further shows that there is a high chance ¢f pecple near the roacs enga
themselves in non-farm economic activities aleng the roads in form of smallreassits
business and crafts. The importznce of roacside business eccnom:c activities inrural
develocment s straight forward and nead no furtner glascration here  Tha ron-farm
gconomic activities do provide empioyment cppcrtunit:as o therural population They
are instrumental in reducing the pressure In agriculiture resulting from the growing

population in the rural areas.

In the survey of the roadside business activities the owners of these business were
asked to state the annual income chtained from these business during amenth The
result of the field survey are summarized below in form of a frequency table and

histcgram. Other measures of central tendency are also computed.

VS Business Income
Vahd  Cum
Value Label Vaiue Frequency Percent Percent Percent
0- 4000 ksh 1 51 472 472 472
5000- 9000 ksh 2 38 352 352 824
10000+ 3 19 176 176 1000
TOTAL 108 1000 1000
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COUNT  VALUE
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Histogram Freguency

Source: Field survey data Collected by the Author 1937/$3

From the above table 47.2 per cent of the respondeants indicated that the income from
their roadside business was below Kshs. 4000 per month  Similarly, 35 2 per cent of
the respondents indicated that their business income ranged frem 5000 - 9,000

Finally, 17.8 per cent indicated that their business income per month was over 10,000

shillings.

From the above results. it can be argued that most of the small readside business
located along the rural roads are just meant 1o supplement income from other
activities The income levels of these rcadside business activities also indicate that
they are small in nature with smatt caputal This shows that many people can enter 1nto

these activities with ease  This would assist 1n generating empleyment opportunities

to the rural popuiation
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The ovmers of the roadside business achiv.ies ware a'ss asvad o stan tne romner

of people engaged as workers inthe rcadsde bus nass asivily The fraquency tas

and histogram below provide a summary ¢f the rasc’’s o the Laid suney

V10 No of Business Employees
Vaid Cum
Value Lzbel Value Frequency Percent Percent Percent
1-2 : 1 60 556 556 556
3-5 2 36 333 333 889
6+ 3 12 111 111 1000
TOTAL 108 1000 1000

COUNT  VALUE

50 1.00 | pama s o S S T R

0 12 24 36 48 60

Histogram Freguency

Source: Field Survey Data coliected by the author
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The table shows that 55 6 percent of the readside business engaged betwesn one and
two pecple as workers  This is usually the owner of tha reads:de business Howevear
33.3 percent of the business engaged batween 3-5 warkers in the business  In this
Category belong most of the tea kiosks studied Those roadside business employing
more than 6 people comprised only 11.1 percent ¢f the total roadside business

studied.

From the cata provided above 1 can 22 s22n that theimportance of the rural roadsice
non-farm economic activities in terms of providing employment opportuniies  Apart

from providing employment opportunities the roadsice business activities de aiso

provide a market for the goods produced in the rural areas
The roadside business activitias siucied wer2 also categonzed as permanent o7

temporary on the basis of the pnysical structure of the business premise The tagl

below shows the result of the field survey.

Vi1 Type of Business Premise

Vahd Cum

Vaijue Label Value Frequency Percent Percent Percent

Permanent 1 45 417 417 417

Temporary 2 63 583 583 1000

.....................

TOTAL 108 1000 1000



COUNT  VALUE

45 100 pc————
N I | }
0 15 30 45 50 75
Histogram Frequency
Source: Field Survey Data
Out of the 108 roadside tusiness studied only 41.7 percent of the respondents
(ndicated that their business was located on a permanent business premise structure

The rest comprising 58.3 percent indicated that their business was carred out In a

temporary business premise. The data collecied shows that most of the roadsice

pusiness activities were temporary in nature such that they could stop operatng
anvtime given that most of then did nct have any parmanent premise 1115 'Wwoiin
ncting that infact. majority of the susinass activines, evenin the mayor lrading certres

in rural areas are housad in temporary buildings  Thus. the field survey findings ar=

consistent with the nature of business activities in the rurai areas

The owners of the roadside business activiies were also asked to state reasons fo
locating these business along the rural rcads  Four possible answers were provide:

in the closed questionnaire. The result of the field survey on this variable ar

provided below in form of a frequency table and a histogram
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V12 Reason fcr Location of Business nezr 're roan

Vaig  Cum

Value Label Value Frequency Percent Percen! Percent
Personal preierences 1 15 139 139 139
Accessibility 2 67 520 €20 759
Ease of transport 3 16 148 148 <07
Own fand fronting road 4 10 93 93 1000

TOTAL 108 1000 1000

V12 Reason for Location of business naar the road
COUNT  VALUE
15 R[0S ———
67 2 00 | mp s e e R S ———
15 300 | powmmarennny

10 400 | puymmsn

0 15 30 45 60 75

Histogram Frequency

Source Field Survey Data
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that accessibiity to customers was the ma;or reason for iocanng the Lusiness 4503
the roads. 16 percent of the respondents indicated the 2ase of transsort servicas
afforded near the roads as an importart factor in their locations dec:sions  The cther
15 percent of the respondents indicated that personal preference was the macr
reason for locating their businessthere, while 10 percent of the responcents incicates
that they owned land fronting to the road.

The field survey also scught to exanmne the number of passenger vehic.es
operating regularly on the roads in which the roadside business were iccated or
otherwise 5406 pefcent of those interviewed indicated that the passencer vehicle
services operated regularly while 44 4 percent indicated (rragular passanger bus
services along those roacs

The table below shows the result of these findings

V13  Passsnger Vehicle Services operating aleng theroad wnere rcad side business

ara located
Vaid Cum
Value Labe! Value Frequency Percent Percent Percent
Yes 1 59 546 546 546
No 2 48 444 444 9891
4 1 S g 1000 '
TOTAL 108 1000 1000




COUNT  vALUE
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Histogram Frequency

The mode of transport used by customers to reach the roadside business was
indicated to be walking by 89.3 percent ¢f those interviewed. Whereas only 10 2
percent of the respondents used vehicles (0 reach the roadsice business These
result shows that roadside business draw ther customers from the local area.
particularly those residing near the roacgside DusINess and cccasionally the

passengarstravelling and ahghting fromthe passanger vehiclas gparating along thasa

roads.
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The table below shows the result of this fincing

V14 Transport mode used to reach the cusiness cremise

Vahd  Cum
Value Label Vaiue Frequency Percent Percent Percent
Vehicles Motorised 1 1 102 102 102
Walking 2 97 898 838 1000
TOTAL 108 100G 1000

COUNT  VALUE

11 1.00 | commear

97 2.00 | mr—r e o S S S

0 20 40 50 80 100

Histogram Fregqueancy

From the table below it is apparent that 76 9 percent of the respondents indicated that
customers for the roadside business were drawn from the lccal area. The rest forming

23.1 percent of the respondents indicated that the customers for the road side

businesses were drawn from other areas.
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V15 Source of Business Customers

Vakd  Cum
Value Label Value Frequency Percent Percent Percent
Local area 1 83 759 759 769
Other areas 2 25 231 231 1000
TOTAL 108 1600 1000

COUNT  VALUE
&3
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Histogram Freguency
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The reason behind the customers for the roadside business activities being
drawn from the local area rests on the fact that, most of the roadside business
are small in nature and they particularly dea! wvith gocds demanded wathin the

(local) area of influence.

5.4 The Impacts of The Rural Roads on the Growth and Development of

Non-Farm Economic Activities
From the field survey undertaken by the author there is strong evidence to
suggest that roads have an important role to play in the growth and development
of roadside economic activities.

By cpening up rural areas, the development of road network has the
capacity to encourage the growth of roadside business activities. These
activities as seen before, are instrumental in rural development. For instance, in
areas with high populatién pressure and dependent on agricultural activities,
such as the study area, the growth and development of non-farm ecoromic
activities are seen as an important element in easing pressure in the agncultural
sector. This pressure is reflected in form of land subdivision and fragmentation
whereby the law of diminishing returns sets in. In this condition, increased
inputs in the land, the main factor of production, is accompanied by decreased
returns in output. In such a situation, alternative sources of income such as

those provided by roadside business activities are crucial in reducing the
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préssure in agricuitural land and even reducing poverty levels in the rural areas

Itis also claimed that in order to attain desired levels of rural development there
IS @ need to improve the rural infrastructural facilities including the road network.
That roads improvement can have an impact on rural development has been
established through the field survey. It was seen that increased and enhanced
mobility is directly associated with increased levels of income. In order to
promote rural development it may be necessary to improve the rural road
transport networks. This will reduce the costs of transport of the outputs and

inputs in the rural sector.

The result of the field survey also shows that if accessibility of the rural sector is
improved, there is likely to be accompanied increases in the level of income
generated. This stems from the fact that improved accessibility will be

assaciated with increased movement of goods in and out of the rural sector, such

as agricultural inputs and outputs.

The field survey results also indicate that there is a direct relationship
between accessibility and the prevalence of non-farm economic activities, along

the rural roads. This is an important result in rural development planning.
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55 ROAD TRANSPORT AND DEVELOPMENT OF RURAL MARKETS
CENTRES.
The growth and development of rural market centres are indirectly influenced and
determined by the availability of transport infrastructure. it should be noted that
most of the rural markets in the study area are pericdic in nature being held once
a week or twice a week. The major retail markets in Thika district include, Ruiry,
Gatukuyu, Ndunyu-Chege, Kirwara, Kaguku, Kakuzi and Ithanga. All of these
markets are located along the major roads within Thika distnict. In an effort to
study the influences of the rural roads on developmen_t, growth and the size of
non farm eccnomic act'iuitiés,- market centres, accessibility indices were
computed for a selected number of rural market centres located along the
principal roads. The main types of roads used to compute the connectivity and
accessibility indices were international trunk roads, primary roads and secondary
roads.

Ten trading and market centres located along these principal roads were
studied and their connectivity and accessibility indices were computed. The
Network Analysis Technique was applied in cornpu.ting the connectivity and

accessibility indices of the nodes.

The ten market centres studied include Ruiru, Thika, Kiganjo, Gatundu, Gatura,
ithanga, Makutano, Gatuanyaya, Gatukuyu and Kalimoni. The data for this
purpose was obtained from secondary sources especially from published
materials obtained from Thika district Government offices. The accessibility

indices computed were then compared to the size and structure of non farm
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economic activities. Standard schedules were used to compu'e the accessibility
and connectivity characteristics of the rural market centres studied. In order to
compute accessibility indices for the market centres under study a topological
diagram was drawn from the road network map of Thika distnict. This topological
diagram shows a linkage of all the market centres under study with the road
network. The topological diagram used to compute the accessibility indices is

provided below.
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Figures.1 Topological diagram of Road Network in Thika Distric? linking
principal trading centres.
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Source: Compilec ©

192



From figure 5.1, using the shortest path analysis, a connectivity matrix
was developed showing all the market centres. In this case accessibility
between each pair of centres/nodes in the system was expressed in terms of the
number of edges along the shortest path connecting them. This connectivity

matrix pertaining to the above diagram is shown below.
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TABLE 5.3: Connectivity Matrix Pertaining to fig 5.1

Market

Ruiru

Kalimoni

Gatundu

Kiganjo | Gatukuyu | Thika | Gatura | Makulano | Gatuanyaga | ithanga | Associated

Centres Number
Ruiru - 1 2 1 3 2 3 3 3 4 4
Katimoni 1 - 1 2 2 1 2 2 2 3 2
Gatundu 2 1 - 1 1 2 3 3 3 4 4
Kiganjo 1 2 1 - 2 3 4 4 4 5 5
Gatukuyu 3 2 1 2 - 1 2 2 2 3 3

Thika 2 1 2 3 1 - 1 1 1 2 3
Gatura 3 2 3 4 2 1 - 2 2 3 4
Makutano 3 2 3 4 2 1 2 - 1 4
Gatuanyaga | 3 2 3 4 2 1 2 3 - 1 4
Ithanga 4 3 4 5 3 2 3 1 1 - 5
Total 22 16 20 26 18 14 24 21 21 20 38
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5.5.1 Data Analysis and Interpretation
Accessibility measures were computed and shimbel index number was used for
representing the accessibility indices. The summation of either row or column
totals in the above matrix indicates the most and least accessible nodes. Using
the figures derived for Thika district the following results come out clearly. From
the connectivity matrix, Thika town represents the point of greatest accessibility
within the system. This is therefore the central node of the network. Ithanga
and Kiganjo trading centres are the least accessible with respect to all other
points in the system of road neb.fvork. In the accessibility and connectivity matrix,
the associated number for each node is the highest of the shortest path link
connecting that node to all others. For example, The associated number for
Thika town is 3. The lower the associated number, the greater the relative
accessibility of that place.

.Kalimoni trading centre, which is locatec along Ruiru-Thika road has a
shimbe! number of 16 and is relatively accessible within the system. The reason
behind this is the fact that this market centre is located along Thika -Nairobi

highway. Gatukuyu market with shimbel number of 18 is also among the
relatively accessible points within the system.

Connectivity Matrix

More realistic measures of accessibility were derived using actual distances

between places, presenting the figures in
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Table 5.4:

Distance (km) Matrix to Determine Which Market Centre has the Greatest Accessibility

Market Ruirs | Kahmoni | Gatundu | Kiganjo | Gatukuyu | Thika Gatura | Makulano | Gatuanyaga | ithanga
Centre
Ruiry - 8 14.5 305 |35 19 48 30.5 45 48
Ka'imon 8 - 205 25 31 12 425 |25 33.5 40
Gatundu 4.5 205 - 7 8.5 21.5 515 34 44 50.56
Kiganjo 305 |25 7 - 15 25 60 40 52 43
Gatukuyu 35 31 8.5 15 - 145 45 30 37 43
Thika 19 12 21.5 25 14.5 - 45 145 225 30
Gatura 48 42.5 51.5 60 45 30.5 - 5986 67.5 74
Makutano 30.5 | 255 34 40 29 14.5 45 - 37 40
Gatuanyaga | 45 34 44 52 37 22.5 67.5 {37 - 1.5
Ithanga 48 41.5 50.5 59.5 43 30 74 43 51.5 -
Totat 278 2395 2515 |326 258 1895 | 478 3135 389.5 379.5
Source:

Field survey data and secondary c'ata collected by the author in Thika District 1997/98.

196




matrix form and summing row or column totals These figures were obtaned

from the connectivity matrix table provided below.

Interpretation on Connectivity Indices:

From the connectivity indices computed above there is evidence to suggest that
the least accessible points in the system are peripheral points of Ithanga, Gatura
and Gatuanyaga. The most accessible points are Ruiru, Thika, Gatundu,

Kalimoni and Kiganjo.

In order to fully analyze the influence of accessibility of these rural trading and
market cantres on the size and structure of non farm eccnemic activities,
accessibility indices were computed. A comparison was made on the non-farm

sector in these centres and the accessibility index.
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Table 5.5 Ranking of Accessibility Index from the most Accessible to
least Accessible

TRADING CENTRE | ACCESSIBILITY INDEX MOST ACCESSIBLE TO LEAST
Ruiru 27 10
Kalimoni 16 9
Gatundu 20 8
Kiganjo 26 7
Gatukuyu 18 6
Thika 14 5
Gatura 24 4
Makutano 21 3
Gatuanyaga i 2
ithanga ] 26 1
Source: Computed from field survey data collected by the author 1997/98.

From table 5.6 relating accessibility to the size and structure of selected non

farm economic activities above, we find that Ruiru, Thika, Gatundu, and Kiganjo

have a relatively well established number of those non farm economic activities

listed. It is also important to note that these market centres have a relatively

high level of accessibility as can be seen from the rank of accessibility index. It

can therefore be concluded, on basis of the above observations that there is a

high positive correlation between accessibility of trading and market centres with

the size and structure of non-farm economic activities.

ao




Table 5.6

Relationship Between Accessibility and the Size and strycture of Non Farm Economic Activities.

Accessibi- Size and structure of non farm economic activities Market
ity Rank No of
days/wk
Market
MANUFACTURING SERVICE & TERTIARY
Agro-Based Non-Agro Jua Kali Bank insurance Post
industnes based Office
Industries
Ruiru 4 Y Y Y b Y Y 7
Kahmon g y n Y y n n 2
Gatundu 7 ¥ n y y y y 2
Kiganjo 2 y n y n n y 2
Gatukuyu 8 y n y n n n 1
Thika 10 y y y y y y 7
Gatura 3 y n y n n n 2
Makutano 6 y n y n n n 1
Gatuanyaga 5 Y n y n n n 1
lthanga 1 y n y n n n 1

N.B y means presence of the economic activitly in the market centres.
n means absence of the economic aclivily in the markct centres.

Source:
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implies that the more accessible a trading centre is, the greater the size of non
farm economic activities and the more diversified they will be. This is an

important finding for purposes of rural development p!anning.

5.6 FEEDER ROADS AND POVERTY ALLEVIATION IN THIKA DISTRICT

The purpose of this section is to describe and analyze the direct and indirect
influences of the feeder roads on poverty levels in the rural areas. The idea that
reads influence income levels of the farming community is the premise upon
which the discussion that follows is based.

Do roads influence income levels in the rural economy and hence poverty
levels in the study area.? From the field survey data collected it was found that
farm gate prices of agricultural commodities can vary from farm to farm
depending on the location of the farm. That accessibility of househeld farms can
and do influence the farm gate prices of agricultural commodities has already
been established in the previous chapter.

Extending the above analysis further, it can be seen that the income for
the farming community is a function of, among other things prices of the
produce. If we assume that the output of the farmer is constant, then when the
price of the agricultural commodify improves, the inccme earned will also

increase. In this way it can be rightly argued that accessibility to roads and even

rural markets affect the levels of income of farmers. Hence, the provision of
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improved roads to all the farmers in all villages will thus indirectly affect the
levels of income and positively reduce the rising levels of poverty in the rural
areas of our country.

Rural road provision and improvement will also affect the levels of
employment indirectly. The improvements of roads is followed by an increase in
the growth and development of roadside economic activities, all of which serve
mostly the local communities. These economic activities ére run and managed
by people who would otherwise be unemployed. Furthermore, road construction
provide employment opportunities to the local population. This then translates
into multiplier effect in the rural economy, whereby the demand for goods and
services provided within the rural areas rises thereby raising the level of
economic activities. For example, the World Bank funded roads projects in
Kenya particularly the rural access roads and the mincr roads programme all of
which are going on in Thika district have created employment opportunities to
the local people. The constructions of these roads emphasize on labour

intensive technologies. By providing employment opportunities to the local

population these road projects have enabled these people to earn a wage

income. This income is finally spent mostly in the rural economy. [n this way it

can be shown that roads do have a positive impact on employment creation and

generation.

Roads provision also affect the level of poverty in the rural areas through

202




migrations. With the flow of information and ideas, unemployed people in the
rural areas can move easily with increased mobility that is afforded by the
improvement of the roads. There is strong evidence to suggest that accessibility
of rural areas is correlated to outward migration. That is, in areas with high
lévels of accessibility, such as in Thika, Ruiru and Gatundu division, people
move more efficiently in fess time to perform other income generating activities,
especially in the urban centres. In this way it is easier to move to the regions
where the potential for making money and profits are higher, hence enhanced
mobility will indirectly affect the levels of poverty in the rural areas of Thika

district.

5.7 RURAL ROAD TRANSPORT IN RELATION TO THE GROWTH AND
DEVELOPMENT OF CENTRAL PLACES IN THIKA DISTRICT
Rural road transport networks do have the capacity to encourage nucleation and
development of central places along the networks especially at cross roads.
An investigation of central places in Thika district was attempted and
studied in detail. The location of these central places was related to the road
facility. The data for. this purpose was obtained from Thika County Council.

The table 5.7 below summarizes the data for the 106 central places and

their location in relation to the road facilities.

Table 5.7 Location of Central Places in Thika District Relation to the
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Road Facilities

Division Located adjacent to a | Located at crossroads of a
motorable road motorable road
Division Central Percentage
Places
Kamwangi 25 258 10 2586
Gatundu 33 28.2 11 282
Gatanga 24 30.7 12 307
Ruiru 9 5.4 2 54
Thika 7 25 1 55
Kakuzi 8 76 '
Hel 3 78
Total .106 100 39 100

Percentage located adjacent/near motorable road 100 %
Percentage located at crossroads of motorable road 36.78 %

Source: Compiled from Field survey data (1997/98) and secondary data by
the author.

From the table above it is apparent that central places have a clear preference

for road sites. We also note that most of the central places are located at cross

roads.

For example the road linking Ndaka-ini shopping centre to the main
Thika-Gatura all weather road used to be a weather road before the construction
of Nairobi city council's Ndaka-ini dam. However, the road was improved to an

all weather standard to ease the transport of raw materials and people during
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the construction of the dam. Immediately after this rcad was improved, there
was an upsurge in the number of passenger vehicles operating along this route.
Furthermore, the centre started expanding and new shops were constructed.

Although the impact of migrant workers on the economic activities of the centre
were clear, the road improvement was aiso a major factor for the increase in the
level of economic activity in the centre and along the road especially roadside
business activities. Construction of new shops at the Ndaka-ini trading centre
has also been taking place, as a result of the improved accessibility. High class
hotels and shops were also opened recently after the improvement of the road.

This example show the direct influences and impacts which road improvement

can have on the rural ecocnomy.
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Table 5.8: Suggested Relationship of Roads of Different Types to the

Rural Economy.

Type of road: Relfationship to Rural | Relationship to the
economy emergence and growth of

new centres
All weather road, | Maximal increases | Consicderable Growth of
bound surface opportunities  for  crop | major crossroads  and

specialization, movement | terminal central places.
of agricultural feed etc.

All weather roads | Considerable Maximal as to number of
loose surface emerging central places
Dry weather rural | Slight Slight and decreasing
Motorable tracks Minimal Minimal

Adapted from D.N. McMaster (1965), Road communications and the pattern of

Rural settlement. pp.15 "Towards a settlement Geography of Uganda”.
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CHAPTER SIX
FINDINGS, CONCLUSIONS AND RECOMMENDATIONS
6.0 INTRODUCTION:
This chapter presents a summary of findings and conclusions based on the
study undertaken. Recommendations and suggesticns for future research in the
area of rural transport infrastructure is also made.

This study was mainly concerned with the economic impacts of the feeder
roads in the rural economy of Thika District. The results of this study have
several implications for rural development in Kenya. The policy imglications of
the results of this study are presented here with a view to relating them to
agricultural and rural development in the study area in particular and in rural

areas of Kenya in general.

6.1 Rural Road Transpo'rt Infrastructure and Farm gate Prices of
Agricultural Commaodities

This study focused on the impacts of a selected feeder rcad on the farm gate

prices of french beans. From the result of the study it was found out that the

feeder road influenced significantly the farm gate prices of the agricultural

commodity. Extending the results of this study we can generalise that rural

feeder roads can significantly influence the farm gate prices of other agricultural

commadity produce, especially horticultural products.
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That the farm gate prices of agriculturai commodities can be influenced by
the provision of rural roads is a significant finding especially 1n rural
development planning, in Kenya.

The implications of the above findings are that, in order to ensure that
farmers in the rural areas get better prices for their products, there is a need to
consider improvement in rural road infrastructure, in terms of network and
surface quality characteristic. This is important because in the past the role of
road infrastructure has often been under-rated as a significant factor in

determining the farm gate prices of agricultural commodity produce.

6.1.1 Accessibility of major Retail Markets in the study area and
Agricuitural Commodity Prices
The results of this study found evidence to suggest that accessibility influences
the price levels in the retail markets of Thika District. It was found that the most
accessible markets generally had the highest price levels for similar
commodities. The implications of these findings to rural development are
obvious and clear. This means that in .order to improve the price levels of
agricuitural commodity produce in the retail markets we need to improve the
accessibility of these markets to the rural population. But accessibility in this

case is a functicn of the road provision and road quality.

In order to achieve the above stated objectives, there will be a need to
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provide a more dense network of roads and to improve the surface
characteristics of the roads connecting these retail markets.

If improvement of the roads linking these retail markets s achieved,
transport costs for inputs and outputs in the rural sector will significantly be

reduced. All of these benefits will accrue to the farming community.

6.2 RURAL ROADS AND AGRICULTURAL LAND USE PATTERNS

Agronomic factorsV such as soil and climate have been widely recognised as
some of the major spatial variables influencing regional land use patterns. This
is understandable given that most of the crops grown have different
requirements for their normal growth. Moreover, there are wide variations in
land use patterns and therefore the cropping pattern in regions with the same
resource endowment and even the same agronomic variables as indicated
above. The reasons for these wide range of variation in land use patterns stem
from a number of factors. In the rural areas of Thika District, particularly in the
middle agro-ecolegical zones, it was hypcthesised that household proximity to a
main feeder road was a significant factor influencing horticultural tand use
among the farming community and mere so among the small-scale farmers. The
results of this study found evidence to the effect that indeed, accessibility to the

main feeder roads influenced, significantly horticultural land use among the

small-scale farmers.
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It was seen in chapter four that the horticul*ural industry 1n Kenya has a
lot of potential in raising the income leve's of the rural households  This was
also the case found in Thika District. Given that rural roads can greatly
influence the alteration of the agricultural land use patterns, there is a need
towards improving them, so that they can, among cther things allow more
farmers to put their fand under commercial horticultural farming. This as has
been detailed earlier, is more promising than reliance on other traditional cash
crops in the area, namely coffee and tea.

The results of this study also show that road provision is an important
component of attaining rural development, by enabling farmers to shift from the
cultivation of low paying cash crops to high paying cash crops. Consequently, it
can be generalised that provision of rural roads is an impcrtant element in aiding

the transformation of farming communities from subsistence modes of production

to cash crop farming.

6.2.1 Rural Roads Provision and High Value Cash Crops

The study found that the proportion of land under high value cash crops in each
of the six divisions of Thika District was related to the road networks or the road
density. There was a significant relationship or correlation between the size of
land under high value cash crops and the road density in each of the six

divisions of Thika District. This means that in order to increase the size of land
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under high value cash crops, in the district, there wall be a need lo improve the
road netwark in terms of length. This 1s important because raising the income
levels of the rural population is a priority and objective, ameng our development
goals.

If more land can be put under high value cash crops, especially
horticulturat crops, then farmers in the rural areas will have an alternative source
of income. Furthermore this will diversify and intensify the income base of

farmers,

6.3 THE ROLE OF RURAL ROADS IN THE GROWTH AND

DEVELOPMENT OF NON-FARM ECONOMIC ACTIVITIES
it was found that rural roads have a significant role to play in the location and
growth of non-farm economic activities, especially along these roads.

The study found that there was permanent and temporary roadside
businesses establisned along the rural roads. These economic activities are
numercus and varied. The importance of these activities stem from their
potential in creating aiternative employment oppcrtunities in the rural areas and
thereby raising the levels of income for those engaged. Furthermare, these rural
non-farm economic activities are seen as alternative opportunities for growth in

the rural sector.

It was also found that accessibility of rural trading and market centres
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significantly influences the structure of non-farm activities in these centres  The
implication of these findings is that, to promote the growth of non-farm economic
activities in the rural areas, there is a need to improve accessibility of these
centres defined in terms of road surface quality and connectivity characteristic,

If this is achieved, it will positively influence the location, growth and
development of the rural non-farm economic activities. This is important in
employment generation and in achieving balanced rural-urban interaction. This

will ensure that the urban sector supports the rural sector, and conversely.

6.4 POLICY IMPLICATIONS

It is indicated here, on basis of the study undertaken that the develocpment of
rural road infrastructure has to play a key role in any development strategy for
rural areas of Kenya. Such a strategy must aim at growth and equity.

A development strategy for growth and equity will piace priority on
agriculture and non-farm economic activities in the rural areas. The emphasis
on agriculture is understandable because agriculture is the major source of
income for the rural people most of whom are poor. In order for this vast majority

to participate in the process of development, agriculture has to be given priority.
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In a country where agricultural land is mited, and the pressure of
population on land is so high, surplus labour in agnculture must be
accommodated through expansion of the non-agricultural sector in the long run.
Employment oriented activities are therefore another component of development
strategy that will aim for growth with equity. The growth and development of the
non-farm activities which, as has been seen, show clear preference for roads,
will therefore be a major component in rural development.

Instead of planning transport in isolation a systems approach to
agricultural development is essential to link transport policy with the goatls that
transport is called upon to serve. In this case to increase the production and
marketing of agricultural products. Success will therefore call for concerted
efforts at both local and national levels. An important requirement wil be
flexibility in plans aimed and improving rural road transport and in the use of
development funds for this purpose.

A systems approach is needed for transpert and agriculivre. This
approach should move away from constructing roads for the sake of transport
and instead ceoncentrate on the objectives of agricultural production and rural
development. Investments need to be programmed as apart of package of
things that separately may produce the food that is essential to survival of rural
population. The government should improve accessibility. By providing and

improving accessibility, people and goods or products will be able to move from
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one place to another.

Improving transportation will increase the rate and frequency cf
movement and if this takes place in the rural areas, then development innovation
are likely to reach these areas much faster and thereby enhance rural
development.

Rural areas are lagging behind in our country and this is partly because
they lack the major development factors, sﬁch as adequate road infrastructure.
Therefore, there is a need to change from the emphasis which has been laid
down on improving trunks roads, such that after 30 years of independence, we
still have not changed much from this set .up. .

The trunk roads that have been built have led to ritbon development
along them. Among the main roads in the rural areas, spatial development is
hardly beyond a walking distance of five kilometres on either side of the road.
This means that besides tapping the rural resources, the roads have had nothing
to do with integration of rural or regional areas.

ln Thika district for example only 6.3 per cent of the total roads are
surfaced and these are mainly the national trunk roads. While the rest of the
roads comprising 93.7 per cent are just gravel, murram or dirt earth roads. Yet
these are the roads which penetrate into the rural areas. For rural development
to be accelerated it will be necessary that such roads be given priority in

improvements and better inter-connection between regions be made.
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6.5 DONOR POLICIES ON INFRASTRUCTURE — /7
Infrastructure development in Kenya has historically been greatly influenced by
the foreign aid policies of donors. The World Bank's emphasis on high priority
for infrastructure development reached its peak during 1960s and then began to
drop drastically. For instance, the transport sector's share of World Bank
lending dropped from 35 per cent in 1970-74 to 17 per cent in 1980-84. By
18390, these figures had declined significantly to less than 10 per cent.

The donors should recognise the pivotal role played by infrastructure
especially rural roads infrastructure in economic devé!opment of developing
countries and should review their lending for infrastructural development. The
donors should also change from attaching a declining prionity to infrastructure
development in less developed countries.

It is also recommended that the gavernment should take more initiative in
the promotion of rural transport infrastructure using donor funds. This will assist
in overceming the isolaticn of rural farm areas. The dualism that finds inter-city
and inter-urban transport becoming increasingly modern and rural transport
standing still should be avoided. A shift in emphasis to promation of rural
transport infrastructure could help provide the rural-urban links essential to the
transformation of agriculture. Unless these links are strengthened, the success

of other efforts will still provefutile to the task of averting decline in agricultural
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production

6.5.1 Recommendations

This study focused mainly on some economic impacts of rural roads
infrastructure in Thika district. The findings of this study present some
significant results. From these results several recommendations can be maca.
These recommendations fall under two broad categories, namely:

1. Those directed towards researchers

2 Those directed towards the government, thg planners and policy makers

.

6.5.2 Researchers

The recommendation made to the researchers are in the form of suggested
future research areas. These are the areas that the researcher feels need more
attention. These are:

1. There is a need to concuct research in the rural areas to determine how
the prices of agricultural iNputs such as fertilizers vary from different
villages in relation to accessibility.

2. This study focused mainly an economic impacts of rural roads, as a result
of which social variables were for the most part nct considered. It is
therefore appropriate to conduct an empirical study to examine how travel

characteristic in the rural areas are influenced by prevision of roads.
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It is also worth undertaking a study to examine how general infrastructure
in the rural areas influences development in the villages. Such studies
would examine how infrastructural growth affects both rural and
agricultural development.

A study should also be undertaken to examine the relationship between
agricultural production and transport system. Studies of this nature
should be conducted at ocal levels where data permit such undertakings.
There is also a need to conduct a study in all rural districts in Kenya to
examine the road hetwprk and its impact on the growth of infrastructure.

This is an un-explored area and a neglected area in academic research.

6.5.3 Recommendations to Planners and Policy Makers

1.

In an effort towards promoting rural and agricuitural development
planners and policy makers should aim at developing the rcad network
given that it has a major impact on the growth of other infrastructural
facilities such as rural markets .

The planners and the policy makers in the government should take a
leading role in ensuring that there is a rural-urban balance. In order for
this to be achieved, the government will need to promote the growth of a
road network in the rural areas. This is because, the road network is the

main channe! through which people and commadities are propetled.
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It is our government stated objective of recucing poverty in the rural areas
of our country. Given this undertaking, concerted eficrts need to be made
to determine how income levels in the rural areas can be improved The
planners and policy makers should give priority to the improvement of
accessibility in the rural areas. This is understandable given that it has
already been established that farm gate prices for agricultural

commodities can vary due to differences in the levels of accessibility.
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APPENDIX 1
UNIVERSITY OF NAIROBI

Department of Geography

LAND USE AND FARM GATE PRICES SURVEY IN RELATION TO FEEDER
ROAD FACILITIES.

1. Name of respondent
Viliage
Location
Division

2. Primary Occupation of respondent.

1. Famer
2. Non-farm activities.

3. Size of land helding in hectares.

4. Nature of land ownership

1. Freehold

2. Leasehold

3. Others

Do you grow herticultural crops in your farm?

1. Yes

2. No

6. Do you grow French Beans in your farm?

1. Yes

2. Nc o
7. i yes estimate the size of your land under French bezns cuitivaticn

(&

Size
3. French Beans are grown under

1. lIrrigation

2. Rainfall water
g. Estimate the quantity in Killogrammes of french beans produce per year.

10.  The French Beans are grown for
1. Consumption

2. Sale
11.  The French Beans produced are sold to.

1. Middlemen
2. Export Companies (Direct)

3. Others
12.  Are the French Beans Produced collected at the farm.
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13.

14,

15.

16.

17.

1. Yes

2. No

State the average price per Kilogramme of french Beans

1. 1-56

2. 6-10

3. 10-14

4. 15+

Do Villages/households farms located near the main feeder road get better
prices for the french beans produce than those located far from the road.

1. Yes

2. No

3. Don'tknow :

From the list below tick what you consider to be the most serious problem
affecting french beans produce in your area.

1. Poorfinadequate transport facilities.

2. Price Fluctuation

3. Lack of adequate inputs.

4 Lack of produce organisation

6. Others

Approximate Distance of farmivillage from main feeder road (Thika- Kirwara
Road) in Kilometres ..............

Approximate the proportion of land taken by all

horticultural crops including french beans

1. <25%

2. 25-60%

3. »>60 %
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APPENDIX II

UNIVERSITY OF NAIROBI
DEPARTMENT OF GEOGRAPHY
QUESTIONNAIRE SCHEDULES USED FOR SURVEY OF THE INFLUENCE
OF RURAL FEEDER ROADS ON ROADSIDE ECONOMIC ACTIVITIES.

1. Name of respondent Village

Location

Division
2. Sex 1. Male
2. Female

3. Age in years
1. 5-14
2. 15-24
3. 25-34
4. 35>
. 4. Drision where you come from
1. Gatanga
Kamwangi
Gatundu
Kakuzi
Ruiru
Thika
5. Type and Nature of Roadside (Business) Economic activity
1. Vegetable vender
2..Blacksmith
3. Tea Kiosk
Bicycle repair
General Shop
Shoe repair
Others

O oA WwN

N O O A
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6. State the nature of the road in which the roadside business actvity 1S
located.
1. Locse surface (dirt) weather road.
2. Loose surface murram/gravel road
3. All weather road bound (bitumen) surface
7. Isthe roadside business located at crossroads.
1. Yes
2. No
8. Is your home located in land fronting/bordering the road
1. Yes
2. No
3. Approximate range of income (in Ksh) eamed per year from the roadside
business.
1.0-5000"
2.5-10,000
3. 1C,000>
10. State the number of people employed in your business.
1.1-2
2.2-5
3. 5>
11, Is vour business premise structure permanent cf temporary
1. Permanent
2. Temporary
12, Why did you locate your business along the road
1. Personal preference
2. Accessibility to customers
3. Ease of transport services
4. Own land fronting the road
13. Do passenger vehicle operate regularly along the road where your business
is located.
1. Yes
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14,

15.

2. No

Mode of transport commonly used by customers (o reach your business
1. Vehicles

2. Walking

Customers for the business are drawn from

1. Locat area

2. Others

228



APPENDIX 3
LIST OF TRADING/MARKET CENTRES IN THIKA DISTRICT

© o N O oA w2

P S W AU WU N G S
0 h ® N =0

t

—
N
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Mukinye

Kairi

Mukurwe

Kamwangi

" Mataara

Mbogoro
Mariani
Gitati-ini
Gituamba
Kiamwathi
Gathuitu
Njatha-in
Gathiru
Muba-u-ini
lturamiro
Gathage
Gatuncu
lgamba
Nyamanyara
Karinga
Ndudu
Miteero
Karure
lturu

Gitwe
Gachika
Ngethu
Mbagathi
Gacharage
Kangoo

31.
32.
33.
34.
35.
38.
37.
328.
39.
40.
41,
42
43.
44,
45.
46.

a7,
48.
49,
50.
51
52.
53.
54.
55.
56.
57.
58.
59.
60.

Magomano
Ngenda
Mutah
Kagaita
Kanyoni
Gatukuyu
Kamunyaka
Kiamwangi
Ritho
Mutono
Nembu
Kinko
Kahuguni
Chania
Ngorongo
Kamworna
Kairi-ini
Miirt
Gachege
Makwa
Gatitu
Gatuna maru
Gakoe
Mundoro
Mutoma
Karatu
Kirangi
Mutiiguru
Kagongo
Gakuiv
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Kaber2
Kanua
Ita-karie

Ria karnme
Muthiga

Roi
Gathunguchu
Gathaithi
Kimunyu
Kigongo
Kamwangi
Gikune
Mbichi
Mugutha
Gate
Kanjuku
lta-Ndege
Mugomo-ini
Kihumbui-ini
Chomo
Gatutu
Kiunyu
Mukurwe
Kinari
Gatanga
Mununga
Mabae
Kigio
lthangaran

Gatuikira



91.
92,
93.
94.
95.
g6.
97.
98.
99.

100.
101,
102.
103.

Gatuikira
Mbari-ya-igi
Ndakaini
Kigoro
Kanunga
Kia-rutara
Kimandi
Gatakaini
Kiganjo
thangaga
Kinyangi
Kinmiri
Ngoliba

104.
105.
106.
107.
107b.
108.
109.
110
111.
112
113.
114.

Matunda
Ngatho
Ngeleha
Kititu
Gakee
Munyu
Mbagathi
Ndura
Muthera
Mang'u
Kilimambog

Ruiru



APPEDIX 4
CORRELATION ANALYSIS AND REGRESSION OUTPUT DATA

CORRELATIONS VARIABLES V16 WITH V9 V13.
Correlations: V3 V13

\AlS 1417 -.8708™
N of cases: 120 1-tailed Signif. *-.01 = -.C01
" " is printed if a coefficient cannot be computed
CORRELATIONS MARIABLES V17 WITH V16,
Correlations: V16

V17 -.9463*
N of cases: 120 1-tailed Signif: *-.01 = -.001
CORRELATIONS VARIABLES V7 WITH V9.
Correlations: V9

7 7511
N of cases: 120 1-tailed Signif. *-.01 ™ - 001
REGRESSION NVARIABLES V16 V9 Vi3 /DEPENDENT V13 V13 /METHOD

ENTER.

Bivariate Regression
Equaticn Number 1 Dependent Variable.. V13 price
Variable(s) Entered on Step Number
1. VS quantity
2. V16  distance
Multiple R 87270
R Square 76161
Adjusted R Square 75754
Standard Error  2.65801

Analysis of Variance
DF  Sumof Squares Mean Square

Regression 2 2640.85980  1320.42990
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Residual 117 826.60687 7.06502

F= 186.89694  Signif F = .0000

Variables in the Equation

Variable B SEB Beta T SgT

VS  6.103608E-04 4.82314E-04 05770 1.265 .2082
V16 -1.92355 09979 -87901 -18.277 .C0CO
(Constant) 15.89417  .53594 29.657 .0000

Bivariate Regression

REGRESSION VARIABLES V13 V16 /DEPENDENT V13 METHOD ENTER.
Equation Number1 Dependent Variable.. V13 price
Variable(s) Entered on Step Number
1. V16 distance
Multiple R 87083
R Square 75835
Adjusted R Square .75630
Standard Error  2.66478

Analysis of Variance
DF  Sumof Squares Mean Sguare

Regression 1 260G 54555  2629.54555
Residual 118 837.92112 7.10103

F= 37030489  Signif F = .0000

Bivariate Regression

Equation Number 1 Dependent Variable.. V13 price

e Variables in the Equaticn
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Variable B SEB Beta T SigT
V16 -1.90565 09903 -87083 -19.243 .CCCO
(Constant) 16.24478 .45994 35.320 .0000

****MULTIPLE REGRESSION "7~

REGRESSION /NVARIABLES V17 V16 /DEPENDENT V17 METHOD ENTER.
Listwise Deletion of Missing Data
Equation Number 1 Dependent Variable.. V17 horticultural land

**** MULTIPLE REGRESSION *7*"

Equation Number 1 Dependent Variable.. V17 horticultural land

Variable(s) Entered on Step Number
1. V16  distance

Muitiple R 94631

R Square 89549

Adjusted R Square .89461

Standard Error 28667

Analysis of Variance
DF Sumof Squares Mean Square

Regression 1 83.09445 83.09445
Residual 118 969721 08218
F= 1011.13031  Signif F = .0000

svxx MULTIPLE REGRESSION *°77
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‘%" '{I" ‘

P i: oY Variables in the Equation

':;’::-:--'.‘z‘ A

‘%" Mariable B SEB Beta TSgT

e Tt
)3
&%3 -33876 01065 -.94631 -31.798 .0000
~_“(Constant) 3.29360 04948 66.566 .0000

Y MULTIPLE REGRESSION ****
REGRESSION /VARIABLES V3 V16 V17 /DEPENDENT V17 /IMETHOD ENTER.

Listwise Deletion of Missing Data
Equation Number 1 Dependent Variable.. V17 horticultural land

**** MULTIPLE REGRESSION """

Equation Number 1 Dependent Variable.. V17 horticultural land

Variable(s) Entered on Step Number
1. V16 distance
2. V3 land size

Multiple R 94646

R Square 89578
Adjusted R Square .89400
Standard Error  .28750
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Analysis of Variance
DF  Sumof Squares  Mean Square

Regression 2 83.12093 4155047
Residual 117 8.67073 08255
F= 50281346  Signif F = .0000

**** MULTIPLE REGRESSION ***-
Equation Number 1 Dependent Variable. V17 horticutura! lans
w————— Variables in the Equation
Variable B SEB  Beta TSigT
V16 -.33897 01069 -94691 -31.706 .0000

V3 8.379750E-03 .01481 01690 .566 .5725
(Copstant) 3.27801  .05675 57.758 .0C00
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