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SUMkRY AND CONCLUSIONS 

'A. 	 Purpose 

This report' prasents ?the results of the Rural Roads Impact Study 

being .carried out by the Ministry of 'Transport and Comunications 

(NOTC). To date, the results include the baseline data for the road 

impact areas being, monitored and changes from this baseline during 

the 	 first year of the study. 

A. 	Prolect Description 

-The Kenya Rural Access Roads Program (RAP) began-'in 19.74 with:' 

the purpose of building low-cost rural roads to improve the income 

and quality of life of the residents in the road impact areas. The 

J. 	 labour-intensive ARP aims at providing roads, in 26 districts in Kenya 

andhas: undertaken construction activity in 23 to date. 

:The purpose of the Rural Roads Impact Study Is to help monitor 

and evaluate the RARP, specifically by determining the impact of the 

roads being monitored upon the income and quality of life of the low

income rural people affected by them. The seven road impact areas 

included in the baseline in this report are described in detail in 

Chapter 11. In the process of assessing the impacts of these rural 

roads, it is anticipated that criteria for the selection of new rural 

roads can be identified and developed. 

C. 	 Methods 

The procedures used in developing the data base for this study 

are presented in Chapter III. Basically, a farm survey and a traffic 

and community inventory survey were used to collect the needed data. 

I2x 



The farm'surveys collect information on household size composition 

and structure, size of land and livestock holdings, other assets, 

cropping, marketing and numerous other variables. The traffic and 

comnnty. invintoir.; surveys develop information about the volume of 

vehicular and pedestrian traffic before and after .the roads are built; 

they also indicate the social services •available to' residents of the 

impact area and changes in access to local infrastructure. 

In addition to these survey results, severalrtopical studies 

are being carried out. They include efforts in such areas as women 

and the family, marketing, labour and labour productivity, social; 

ana economic integration, etc. The results of these studies will be 

used to expand and support the survey results. 

Problems have arisen in collecting and analyzing some of the data. 

These include inconsistencies in data collected in monthly and quar

terly cycles and lengthy periods of data verification, often through 

use of additional fieldwork. Both problems were especially apparent 

in the second year data collected to show changes from the baseline. 

As a result, field verification of several critical aspects of the 

second year data is currently underway, and changes from the baseline 

cannot be dealt with comprehensively. MOTC will be developing pro

cedures to simplify and focus the data collection efforts that will 

help eliminate these data problem. 

D. Findings
 

1. Baseline
 

a. Road impact areas
 

(1) Household and population characteristics
 

The different impact areas are described in detail
 

in Chapter II. The seven impact areas contain 1,795 households and
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10,931 people. The population is young, and more than half-the pea

pla in each household are, on average, less than 15 years old. Nearly 

ona-quarter of the households in the impacc areas are headed by fe

males. Roughly one-ha f the population eligble for education by age 

has 	received some formal education. 

(2) 	 Mobility 

Most of the persons in the road impact areas (76 

percent) were born there, and over 90 percent were born in the same 
distric. where the road was built. Given that most of the roads 

border a second district, this high percentage.of locally born resi

dents show that the population in the impact areas is not very mobile. 

(3) Livestock
 

Livestock is important in the impact areas, espe

cially Bungoma, Busia, and South Nyanza. here are 0.67 cows par
 

person and 1.5 chickens per person in all .mpact areas.
 

(4) 	 Structures and equipment 

Nearly all structures in the impact areas are tra

ditional (90 percent). Only two percent of the residential struc

tures are "permanent." On average, there are nearly three persons 

per residential structure in all impact areas. The implements and 

equipment possessed by the households are relatively scarce, ranging 

from one lamp per.l.45 households to one bicycle per 4.37 households. 

(5) 	 Land 

Landholdings in the impact areas are mostly small, 
although there are large tracts in Kakamga, Busia and Bungoma. Less 
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than two hectares areawned by 58 percent of the householde, while 

eight percent of the houeholdu ownover/five hactares. There is sub

stantial fra e ationc of nearly all holding.. Very little land-is 

rented In mst impact ara . 

-(6) co s 

Hybrid maize, beanz and local maize'accou t for 15.

percent of the land area cpped; the top ten crops account for over 

:98 percent of all cropped land. Grain crops :account for 58 percent 

of the total' cropped-area, food crops (including grain) for 92 per

cant and cash crops for eight percent. Busia has 27 percent of 

cropped area 4A cash crops, while Bungoma and Kisumu report no land 

in cash crops. Sugarcane, coffee and cotton are especially important 

as cash crops, particularly in Kakamega, Kisii and Busia, respectively. 

Local maize is the most important crop by far in terms of quantity 

harvested and marketed. The total value of local maize sold is nearly 

twice the value of coffee sold, six times that for sugarcane and nine 

time the value of cotton marketed. The sales of the top ten crops 

marketed account for over 90 percent of the total value of crops, sold 

in each impact area. 

(7) Non-farm occupations 

Non-farm occupations are important in all impact 

areas as a source of income. The most important occupations are teach

er, salesman, clerk, food-tobacco-beverage vendor, and general labourer. 

Protection/security, nursing and construction are also significant 

sources of off-farm income. It appears that women are involved mainly 

in the vending activities, and not in many other off-farm employment 

activities.
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(8) Household expenditures 

The most important household expenditures are at 

theduka (local store) and for-clothin$ and footwear. School fees 
are also an mpotan exediueit. 

There, is substantial variation in overall expenditure levels be

tween different, impact areas. To assess the impact -of 'the roads on 

consumption patterns, this variability will have-to be. understood 

in even more detail than at present. 

(9) 	 Capital transactions 
The households in the impact area receive large in

flows of cash from outside sources. On the average, remittances re

ceived account for 79 percent of all cash inflows from outside sources 

to the households, and thus create a permanent increase in their as

sets. Moreover, remittances received are five times largar than' 

remittances sent.. 

There is a substantial variability between impact areas, however, 

with some receiving much more than they give or lend, whereas others 

give or lend much more than they receive. Such differences necessi

tate further attention and analysis at the field level to be certain 

the baseline data is well understood. 

(10) Road use
 

Some of the tracks which became all-weather roads as 

a result of the rural roads project were partly motorable before 

the roads were constructed. Residents along these tracks were there

fore able to use motorized transport from the nearest point av~ilable 

to them for passenger and freight transport. The amount of total 
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traffic on the tracks prior to their being changed to rural access
 

roads depended substantially upon the trafficabilitysof the track
 

during all kinds of weather. For tracks that were not useable during
 

part of the.year, thae use of the newall-4eather oad in terms of
 

agricultural and related markating activity increased more than for
 

track: that. were formerly useable all year round. Mare motorized
 

transport was made available to and used by:,residents along all tracks
 

once they became new rural access roads, but this was' especially' true
 

T for those which became al-weacher routes' 

b. 	 Hale- and female-headad households
 

Female-headed.households represent nearly one quarter of.
 

the householdsein the impact areas, ranging from nine percent: in Bun

gaa to 47 percent in Siaya. Female-headed households are smaller,
 

less educated, possess and crop less land, have less equipment and
 

significantly fewer head of livestock, use fewer crop and livestock
 

inputs, and harvest and sell less crop and. llvestockloutputs than
 

male-headed households. Likewise, fewer female-headed households
 

participate in off-farm economic activities and those that do earn
 

less 	than male-headed households.
 

Both regular and major household eXpenditures are 71 percent
 

higher for male-headed households than for female-headed households.
 

Thus, consumption for female-headed households is substantially low

er than for male-headed households. Female-headed households do re

ceive slightly more (five percent) in the way of loans and remittances,
 

hoiever, than male-headed households. This is probably a reflection
 

of financial support for them from males working in the city.
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c. 	 Distance of households 'from road... 

The 'bas linedeveloped for three different distance Strata 

from the road (within km. of the road, between and: 1 km. from the 

raand more than km. from the road) show few signi icantdif

ferences between households at tha various: disitances. Thus, as future 

differences become apparent, they can-be more easily linked to the 

impact of the road and any complementary programs. The households 

in. the three distance ranges from the roads now exhibit the following 

differences: 

o 	 those nearest the road travel more than-the others; 
o 	 thoeenearst the road have a higher percentage of 

th ir primary school-age children in school; 

o 	 those farthest away have greater non-farm incomes; 

o 	 those farthest away have a greater percentage.of 
tiheir land under cultivation, but rely more heavily 
upon cultivation of staple crops; 

o 	 those farthest away have more ploughs; 

o-	 those farthest away are likely to own-a store 
(storage building); and. 

o 	 those farthest away have larger landholdings. 

Just as. importantly, the households in the three distance strata do, 

not differ significantly in terms of household income, per capita in

come, savings, expenditures, loans and remittances, structures, equip

ment, or cropping area, to mention a few. 

d. 	 Self-employed and non-self-employed farmers 

Those farmers with substantial off-farm economic activity 

were broken out from those in the impact areas who depend primarily 

or exclusively upon farming for their incomes. Several variables 

show that there are substantial differences between these two groups. 
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In particular, non-self-employed farmers realize more total non-farm 

sales, more non-fam - and household income, and more savings than self

employed farmers.' Per capita income for no.n-self-employed farmers is 

7.6 times as great as. that of self-employed farmers. As a result, 

non-self-mployed 'farmers have more permanent and semi-permanent struc

tures and more reular (but'not more total) expenditures. On the 

other hand, self-employed farmers hold aout 50 percent more area 

than non-self-employed farmers;, they~have more ploughs, as well, but 

fewer radios. 
. cross-sectional HOTCAl~hough. this comparison is.interesting, 

does not plan to pursue:it in future rounds. First, the sample of 

non-self-employed' farmers is small. 'Second, whereas MDTC believes the 
expected increase in the nuimberl of non-self-employed farmers as a 

result of the road is a good indicator of road impact, the cross-sec

tional analysis adde little that is not already obvious. 

2. Expected changes and observations to date 

a. Expected.changes 

The impact study is organized to describe, analyze and 

measure the socio-econonic impacts that occur in the road impact areas 

being monitored as a result of the new or improved roads. Important 

changes anticipated as a result of the road have been postulated by 

drawing upon knowledge of the impact areas in Kenya (Chapter II) and 

upon data from a wide variety of other rural road impact studies 

(Chapter 1). The key socio-economic changes anticipated from the 

introduction of a new road into the impact areas are presented in 

Chapter V. They include the following: 
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o 	 increased crop and livestock o decreased costs for trans
production and marketing,, port.per trip or unit of 
including more,cash cropping freight 

o 	 increased land area under 'o; more trips for productive
* 	 cultivation: purOses--frelght and passen

ger--and for non-productive 
o 	greater on-farm consumption purposes as well 

-higher .household income and o Increased off-farm employment
::.i. .." ., 	 expenditure levels
 

e greater benefits for male

.o 	 increased economic and social headed households than for 
benefits for households female-headed households .in 
closer to the road all 	areas--inputs, outputs, 

income, expenditures, off
o 	 increases in transporters' farm productive activity and 

surplus type of travel 

o 	greater economic (and social)
 
benefits for 	 those holding 
larger amounts of land when 
the road was constructed 

These and other changes are viewed by MOTC as hypotheses to be 

tested and, if necessary, further refined during the impact atudy. 

They are intended to be flexible, although some are intimately re

lated.to producer surplus and road user savings analysis and will'con

tinue to be tested to determine the economic viability of the road. 

b. 	Observations to date
 

Verifiable changes from the baseline to date have not 

been extensive for several reasons. Only one year of data from the 

baseline has been collected; since many of the changes anticipated 

require long time periods to show up in a definitive form, this one

year time period is too short to conclusively identify most changes.. 

There were also problems with some of the data collected from base

line that made definitive conclusions difficult to reach. Some ob

servations to date are so variable among impact areas or other 
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from data or time problems, it will be necessarygroups that, apart 

toexplore further to be certain of what conclusions can be reached. 

Despite these difficulties, some observations of change from 

baseline could be verified. They are reported briefly below. 

(1) Road impact areas -- socio-economic 

Crop area showed almost no change between lmpact, " 

areas, but crop revenues did change, both increasing and decreasing 

from baseline by large amounts. Crop.inputs also changed substantial

ly, but also with high variability between impact areas. 

Livestock numbers changed somewhat, with sheep and improved cattle 

increasing over all impact areas. Livestock production also changed,
 

going up for some commodities (milk), but down for others (poultry).
 

Livestock-related inputs and revenues also showed substantial varia

bility.
 

Household food consumption generally went up over all-impact areas,
 

but it increased most in areas where output fell most. No pattern 

of change in household or per capita.income, expenditures, or cropping 

is evident from the. data collected since the baseline.. 

(2) Road impact areas -- road use 

In November 1979 the roads over all showed greater use 

after new road construction, but the trend did not continue according 

to the August 1980 survey results. These results are probably the 

result of changes in methodology, including taking the traffic count 

at a different time of year and over a shorter time period. A 1980 

repeat of the November 1979 time period will be undertaken to climi
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nato these non-comparability problems. 

A special traffic count was taken In August 1980:in Kakamega to 

determine the use of the road for marketing. purposes. It showed that, 

at present, the market transaction trips taking place on the road were 

heavily pedestrian; this may indicate that pedestrian traffic will 

continue for some time to be the predominant type of road use, as one 

of the hypotheses (expected chainges) in this study suggests. The 

same survey showed that easier transport of sick and travel to school 

are also important reasons that people value-and use..the improved,, 

road. 

(3) 	 Male- and female-headed households 

Several of the differentials between male- and female

headed households did not increase as expected during the nine months,
 

This is probably the result of discrepancies
but decreased instead. 


in the data, but may merely reflect the tentative nature of the longi

tudinal analysis. Income for nmale-hended familles decreased from 53
 

to 38 percent of that of female- headed families; likewise, crop harvest.
 

of male-headed households decreased from 123 to 55 percent of female

headed family harvests, and crop sales from 143 percent of that of fe

male-headed households to which the latter were 15 percent 
aboce the male

headed families. Other baseline differences between male- and female

headed households such as capital transactions, farm inputs and out

puts, 	and major expenditures widened in favor of male-headed house

holds, as expected. All these trends will be monitored over more time 

by MOTC inorder to reach firm conclueions.
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As to road use, no definitive trends supportive of the expected
 

changes--more motorized or bicycle usage and fewer:marketing trips-

were 	confirmed, although the'males may be making:fewer marketing trips. 

(4) 	 Distance of households from road(s) 

Very few changes from the baseline:.could be noted as 

yet in households at-varying distances from the road(s), probably because
 

-the time-over Which the data was collected is too short to enable
 

' road Impacts to becomL apparent in terms of distnnce strata. 

/,A. 

* 	 (5) Self-employed and non-self-employed farmers 

The 	 comparisons between self-employed and non-self-em

few cases.
ployed farmers remained essentially the same in all but a 

In the cases where significant change did occur, the direction of the 

change was as anticipated. For example, the non-self-employed/self

employed ratio based on data since the baseline .for household income, 

household income plus remittances, total 	household expenditures, and
 

regular and major expenditures, all increased over baseline ratios
 

(in favor of the non-self-employed farmers). Despite these favorable 

results, the data is still considered by 	NOTC to be inconclusive. 

E. 	Conclusions
 

1. 	Baseline
 

o In general, the householbs In the road impact areas 

are large, poor, nnd live In traditional residences; 

they are heavily agricultural, with small landhold
ings, and few material poss,ssons. Their members 
are relatively Immobile. 

o The households grow more maize than any other crop, 

and strictly cash crops are not of central impor
tance. Some livestock is raised, mostly cattle and 
poultry. There is some sale of most crops produced.
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o Off-farm remittances are of major importance to all 
types of households. Off-farm income is important 
to some of the households. 

o 	Use of the tracks (prior to construction of the new
 
*roads) was mostly by pedestrians, although motorized
 
use was possible on some tracks, especially during 
dry parts of the year. The tracks were used primari
ly for marketing and social purposes and for travel
ing to school. 

o 	 Female-headed households are important in the impact 
area(s) and are seriously disadvantaged as compared 
to male-headed households In terms of wealth, eco
nomic activity and consumption levels. They are less 
productive agriculturally and less involved with 
higher value and cash crops. The extra labour and 
management input of a male household head seems to be 
one of the important missing ingredients in female
headed households. 

o 	 louseholds at different distances from the road do 
not show significant differences for most important 
variables. 

o 	 Self-employed and non-self-employed farmers exhibit 
important differences in key areas such as income, 
expenditures, savings, etc., but most of it is at
tributable to the sizeable off-farm income received 
by non-self-employed farmers. 

2. Change from baseline 

o- Changes from baseline by Impact area (as well as 
most other cross-sectional comparisons) are Incon
clusive for even Lite most important variables being 
observed. The variability exhibited by the data 
to date, whatever the reasons, makes It too diffi
cult to make effective generalizations. 

o 	 Data collection and presentation procedures have 
presented some major problems, both in constructing 
the baseline and In determining the change from base
line. Such problem areas need to be eliminated and 
data collection efforts need to be tightly focused
 
on 	 information essential to the road Impact study. 
if the data being sought is propterly collected and 
presented, NOTC believes the surveys and analytical 
procedures being used will enable the results de-. 
sired from the Impact study to bt. obtai ned. 
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o 	 Road-:use on the seven baseline roads increased from 
March .1979 to November 1979, but It fell off from 
November 1979 to August 1980. It is likely the do
crease between November and August is due to season
ality and changed enumeration procedures, a thesis 
that will be tested in November 1980 by an effort 
to duplicate the November 1979 traffic survey. 

o 	 Changes in the difference between miale-; and female
headed households are inconclusive, some changes 
movingin one direction and some in the opposite 
direction. More time and a better understanding of 
the processes affecting the variables are necessary 
to see if such variation continues and, if so, why 
it is occurring. 

DI)fferences among households located at different 
distances from the road show no significant change 
from baseline values.
 

o 	 Self-employed and non-self-employed famers continue 
to show the same relationship between groups as tile 
baseline for all key variables. The direction of 
change between these two groups that does appear to 
date further favors the non-self-employed farmers. 

-
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1. nTRODUCTION' 

A. 	 Purpose 
The purpose, of this report is to present the results achieved to 

data in the Rural! Roads Impact Study1 bein, carried out by the 

Mitry of Transport and Co i.ations Theindings of 

the 	impact study are swmarized with respect to the baseline data. 

and .changes from the baseline during the first year-of the.impact 

study. 2 

Baseline data, for each road impact area has been collected in 

terms of household information, agricultural information and road 

use. Vi considers these same variables in additional cross

sectional baseline analysis for: 

o male-	 and female-headed households 

o 	 distance:from roads
 
3
 

0 tenure
 

0 self-employed and non-self-employed Jarmers
 

This baseline and subsequent changes from baseline data are designed 

to obtain information for several different purposes. Priority, 

however, 	is given to the following three objectives:
 

First, the data allow a comparison of the level of pre- and 

post-project benefits and the distribution of these benefits among 

different socio-economic groups;it will also enable rate of return 

estimates for the roads using producer-surplus and road user-savings 

approaches. 

1 
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This report is the first effort to organize and consider the
 

baseline and change from baseline data in light of these purposes.
 

The baseline data (Chapter IV) is developed in this report to
 

determine the circumstances and the nature of important relation

ships between variables and structures that existed in road impact 

areas prior to new road construction. The report also gives attention 

to areas where improvements can be made in data collection, analysis 

and verification procedures.
 

Anticipated and actual changes from the above baseline are 

considered in Chapter V of this report. Substantial attention
 

in these chapters continues to be given to hypotheses about
 

chanses that will be caused by the roads. How to describe, ana

lyze and measure these changes, and the degree to which they can 

be 	attributed to the roads will continue to receive consideration
 

in future analytical work. Such issues continue to be relevant 

because only nine months of data from the baseline are-available 

now, and few of the changes expected to result from the roads can 

yev be observed.
 

B. 	 Socio-economic Effects of Rural Road Construction: A Survey 

of the Literature 

The effects of rural road construction are difficult to assess. 

It is clear that social and economic variables of various orders are
 

involved and causal relationships are complicated and interwoven.
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On a continuous: basis, this same data ie to be analyzed to deter

mine whether a small cluster of variables can be substituted for a 

full-fledged internal rate of return analysis in selecting sites for 

:L 	 new (or improved) roads. Developing such simple, credible selection 

criteria is very important to MOTC, not just because it reduces the

amount of skilled resources necessary for the road selection process, 

but also'because MOTC believes that new road sites should be selected 

at the local level without having to use complex economic and 

financial procedures and criteria. An analysis of the data collected,. 

the:variables considered and other factors relevant to the develop

ment of sinple new road selection procedures are included in Chapter 

VI of this report. 

Second, the data: provide, information. about the" impact of the roads 

on various households, including their standar6 of living and access 

to social amenities such as water and sewage disposal, education, etc. 

Third, the baseline and change from baseline data identify and
 

track some relationships which are relevant, but only indirectly
 

related, to the impact of the road itself. Thus, several important 

issues that are affected by roads through a series of linkages, rather 

than directly, will be treated in this and subsequent reports. (An 

example 	is the differential in various types of expenditures by
 

male- and female-headed households.)
 

3 
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WhIle intuitively oe.may. feel that roads bring prograss and pros

perity to the population concerned, it i another matter.to trace 

'the..specific effects of new roads through the web of economic and 

social interaction that constitutes haman life. 

In order to effectively evaluate the socio-economlc ipact of.+ 

rural road construction in Kenya, it is important to have: a'solid 

background in the research which has already been done on this 

subject. The results of such investigations, although far from 

conclusive, are presented below under two general categories: 

economic (production, distribution, consumption) effects and socio

cultural ramifications. While the data gathered on the Impacts of 

the Kenya Rural Roads Programme is not presented in this way, it_
 

does provide a means for discussing the major findings of prior 

research, in particular, the distribution of economic and social
 

effects of road construction on various population groups or
 

categories. A discussion of the distribution effects follows the 

descriptive material cn the economic sodial impacts.
 

1. Economic impacts
 

Economic pvoduction, in most cases agribultural, tends to 

increase in rural areas opened up by-new roads. Certainly, it is 

hard to imagine an opposite effect. However, traditional agri

cultural output may decrease as opportunities for the marketing of 

cash crops, especially perishable goods, increase.
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a. 	 Productivity 

(1) 	 Ak cultural production 

There is much debate'on the effects of rural road 

*provision on agricultural productivity. Generally,l researchers have 

fonhtnwras lead to an eMpnsio of .lanid cultivated and to 

more 	 intensive use of land already under cultivation. 'The increased 

availability of inputs, the accessibility to new.areas, and the 

greater potential for marketing appear' to explain, these effects. 

-An eAMle of increased agricultural productivity for East.Africa+ 

is that given by DeBeer, who reports that rural road construction in 

Uganda led to a per capita increase in cotton production of 450 

percent. Specifically, an increase of 114 percent in road mileage
 

in one region-and a 280 percent increase in another led to increases
 
in cotton:production of 400 percent and 700 percent respectively.
 

In another Ugandan example, Smith states that a doubling of feed

er road surface in Madi district and a quadrupling in Jonah during
 

the 	period 1946-56 contributed strongly to increases in cotton acreage
 

per 	capita during the same time period of 364 percent and 380 per
cent, respectively. The increases led to even greater percentage 

rises in income (373 percent and 525 percent), although part of this
 

effect is explained by a rise in the price of cotton.
 

Naturally, distance from a new road will tend to influence the
 

effect observed. The further from the road a farmer resides, the
 

more 	tenuous the productivity increase can be expected to be. Owen
 

states in a Brookings study that surfaced roads affect surrounding 

agricultural land to a depth of at least one mile on either side 

of the route.6 A study from India confirms the rapid fall-off of 
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increase in cultivated area beyond approximately oni mile (for example, 

a 20 percent increase drops to 3 percent) . .Interestingly, beyond 

four miles in. this case, the availability of.until ihen.little-used 

land. stimulated a.48 percent rise in acreage cultivated. 

H.eightened agricultural productivity is a function of numerous 

factors.other than improved or increased rural infrastructure. For 

exmple, i Shoaib's review of road projects in four countries 

(EthiopPia, Thailand, Honduras, and Yugoslavia), the organization of
 

* 8 
indigenous production was a major barrier to development, Thus, 

with the exception of Ethiopia which achieved some success, new. 

roads bad little to do with changing traditional socio-economic 

patterns or in 'stimulating the introduction of new crops. 

In general, rural road provision tends to result in a shift from 

.9 
subsistence cultivation to cash cropping. The distance from field 

to market is important in this respect, as perishability largely 

conditions this effect. 

Areas of road construction where cash crops are already grown, 

as is the case to some degree in the Kenya Rural Roads Project, will 

tend to respond economically faster and more effectively than areas 

with only subsistence crops. The more developed the agricultural 

system and the more integrated it is in the national economy, the 

more it will react to the new opportunities provided by the new 

roads. 10 
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,Another aiudy reports that the area used for-cash cropping.per 

mile of road is ' function of; the quality of the, land, the distance 

of the land from coercial .market centers, and the standard of. the 

road used.11  In addition to the obvious transportation benefits of 

new.routes, therae are other benefits, as Bergser found in Malaysia, 

Indonesia, and the Philippines, to be derived from increased contact 

with middlemen, traders, and entrepreneurs that roads provide. 

Roads provide a two-way benefit for farmers.i. First, the .use of 

an enlarged .rural transportation network helps to direct crops to 

market. Second, the use of the same roads facilitates"the. trans

port of new or now less expansive agricultural inputs, such as seed 

(including improved varieties), fertilizer, and.agricultural labor,
 

to once remote fialds as well as visits by extension agents. These 

inputs in turn contribute to increasing productivity on existing
 

fields, so .thata surplus may be sent to market.
13 Again, distance
 

from new roads is a crucial factor.. A study from Malawi indicates 

that households within five miles of a rural route spent two-and-one

half times as much for agricultural production as those in a control 

group located more than five miles away. 

(2) Non-farm economic activity
 

Economic activity other than agricultural is also 

stimulated by the addition of new rural roads. Retailing and whole

saling of new products is linked to consumer access to the outside 

world. Local entrepreneurship and regional enterprise are activated 

by new routes. A USAID study from the Philippines found an increase 

15
 
of 78 to 166 commercial enterprises along six new rural routes.
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Another AID.study from Indonesia (Padat Karya Rural Works Project) 

examined the lUinkasa between increasad entrepreneurial activity in 

the:region and the increased flow of cash into thie local economy as 

production along new roadslincreased. The direct results of this 

were the reopening of markets, an increase in .coimmarcial activty, 

the opening of small shops along the thoroughfares, anda strong 

stimulation of local transportation services, such as truck haulage, 

minibus service, and smaller transport performed by"carts, bicycles, 

and pedicabs. 

The construction of new rural access roads not only opens up new 

areas, but stimulates local consumer demand pattern as wages for 

local labor on.roadbeds swell family revenues. This in turn stimu

lates local commerce. The preliminary research in Kenya by Brokensha 

found that :increased income- from such wages were channelled into the 

following purchase priorities: clothes, livestock, school fees, house

hold goods (mattresses, ploughs, corrugated iron) and general comner

cial activities.'7
 

(3) Employment 

The employmentbenefits of new road construction
 

are both short-and long-term. Most obviously, the labor-intensive,
 

road-building projects such as those now in Kenya, stimulate at least
 

short-term wage earning among the poorer component of the population. 

In Kenya, for example, in the early stages of road construction 92 

percent of the workers were men; 50 percent to 65 percent were under 

age 30; very few had substantial landholding, and half lived within 

four kilometers of the road project.18 In addition to economically 
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disadvantaged heads of families it is to be expected that large numbers 

to earnof sub-adult males from a wide rause of families ill seek 

cash by working on the roads in order to buy such consumer goods as 

radios, bicycles and clothing. 

In addition to the direct stimulations of the local ecoUMy 

through increased cash earnings and the acquistion of new skills, 

roads also create opportunities for short-tarm regional wage labor 

by expediting the movement of such labor and allowing a combination 

of work on family farm and in regional commerce. Seasonal wage 

labor over a wider area than before is also made possible. 

The long-term employment effects of road construction lie in the
 

generally increased regional economic activity, both traditional 

and modern, following the opening up of new areas. The early 

stimulus of increased wage earning and the heightened consumer 

demand patterns combine'with the easier access to markets,,creating 

new job opportunities over the long term. While some groups may 

suffer, on the whole progress is to be expected from such infra

structure development. 

Research has indicated, however, that the government must take 

care to complement burgeoning economic activity resulting from road 

construction with appropriate programs to maintain local develop

mental momentum. Shoaib found in his study of highway projects that 

unemployment levels resumed their former values soon after the end 

of construction. 19 If the government can provide continuing rural 

projects to maintain inward cash flow, the local population will be 

aided in its attempts to provide a higher standard of living for 

itself. Naturally, highway and road maintenance. will generate some 

local income. 
9 
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(4).' Lind values 

The construction of a new road, generally speaking, 

will cause a rise in; the value of the land b6ordering it. There is a 

tendency toward more intensive use of such land, both for agricultural 

and commercial purposes such as stores, houses and stands. The 

reasons for such increases in value lie in the reduced costs of 

transporting goods to market, the potential for settingup retail
 

establishments along the roadway, the greater ease of bringing in 

construction materials, and the improved access to outside social 

services. 2 0 

Examples of this phenomenon of increased land value are faitly 

common in the literature. In the Philippines, Villanueva found that
 

land values rose between 39 and 77 percent in the year following 

road construction. The Ramnad-Mandapan road study in India found
 

increases of land values of unirrigated land ranging up to 100 
21
 

percent, the majority of cases lying between 25 and 75 percent.


In the Padat Karya project in Indonesia, land value increased at
 

least 50 percent for plots im-ediately next to the new road.22
 

A phenomenon associated with rural road construction noted for 

Kenya is the creation of a "roadside elite", a group of wealthy 

entrepreneurs and farmers who are buying up the economically more 

useful land along the roadsides.23 The former occupants of the land 

in such situations are displaced with little long-term gain to show; 

especially unfortunate are case.1 concerning tenant farmers and 

farmers with uncertain title to their land. They may s6mtimes 

simply be evicted by powerful men having recourse to local 

authorities. 
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b. 	Marketing" (distribution) 

The marketing of agriculturail and livestock goods is 

greatly facilitated new roads construction. Not only are trans

portation costs reduced, but, as goods reach more markets, consumer 

demand tis stimulated through price reduction due to,•competition. 

Thus the rural areas are more firmly incorporated, into, national 

economic life, as first local, then regional, markets begin to 

increase their volume of trade. 

With the expansion of road networks, farmers are encouraged to 

produce a surplus because of increasing rates of return on their 

investments. Inputs are cheaper as transportation costs drop; 

outputs are shipped to markets at lower costs.. Profits are higher 

for farmers in general, but increased competition tends to hold down 

the going price to consumers. The transport savings are thus passed 

through to consumers in some measure. Shoaib' areSional study found
 

that, in moat cases he examined, savings in transport costs had
 

24reached consumers. Regional price differentiAls and disparities 

in opportunity for effective marketing of proddde are also-clearly 

reduced by new roads. 

c. 	Consmpntion
 

Researchers have found concrete evidence in nearly all
 

cases of increased consumer consumption in areas of new road construc

tion. In Thailand it was found chat households surveyed had 51 

percent more consumer goods (metal, roofs, bicycles, motorcycles, 

radios, electricity) after a road was built because greater access 

to the outside world increased reasons and opportunities for local 

travel. Also, price competition resulted in lower prices for goods. 

I1
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Other changes in consumer habits have been seen as well, for 

example, inlincreased numbers of zinc roofs, radios, wells, and 

latrines in Liberia; 26 metal roofs, nev rooms on houses, stone 

construction, more furniture, and increased light"g. in Madagascar; 27 

and masonry houses in Mexico. 
28 

In Indiaa,. housing: costs declined 

because of a 90 percent reduction in the costs of transporting bricks 

and other materials. 

2. Socio-cultural impacts 

a. Social services 

The study preliminary to the RuralRoads Project in Kenya 

found that the rural population saw the results of road construction 

in ,terms of increased governmental services rather than in terms of 
• • 29
 

opportunities for local cooperation and self-help. The local 

populations surveyed stated that they expected more frequent visits 

by government officials concerning community development, social 

services, law enforcement and probation, health services, and 

economic cooperatives of various types. 

In the case of health and education, for example, most research

ers agree that the addition of rural roads to a region usually results
 

ingreater access to and increased use of health and education
 

facilities than before the roads were constructed. Rural inhabitants
 

perceive roads as very useful in obtaining speedy health care. 30 

On the other hand, roads may have negative effects on the health of a 

population. Increased cash cropping coupled with reduced traditional 

dietary intake and more emphasis on curative rather than preventive 

measures, may result in a lowering of community health levels. 3 1 

Insome cases, roads have also aided in the spread of disease vectors.
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With respect to the education of a population group, new roads 

tend to encourage school attendance and the accessibility of such 

schools outside supervision, the latter resulting in the provision 

of better supplies and teachers. In the Kenya study,.Brokensha found 

that isolated schools receive faevr books, supplies, and visits from 

education officials, and that there is difficulty in attracting 

32

qualified teachers. Rural road construction in Kenya will 

certainly help to reduce these trends. 

b. Urbanization
 

Increased urbanization, especially over the long term, 

definitely follows rural road construction. As indicated below, 

community development is stimulated by the arrival of new roads. 

Local inhabitants, feeling increased involvement with national 

economic and social structures will tend to maintain the momentum 

toward infrastructural development created by the new roads. New 

buildings of a permanent type can be expected to rise around 

market sites and along roadways. Gradually villages become towns, 

a process firmly accelerated by the arrival of roads, especially 

paved highways.
 

c. Migration
 

The literature on migration patterns, especially rural

urban, is fairly extensive. Most research has focused on social dis-


It is obvious, however,
location and adaptive patterns in the cities. 


that rural roads link villages to each other as well as to large
 

urban areas. Short-term as well as long-term migration is enhanced,
 

Following road construction, a traditionalparticularly the former. 
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rural-urban migration pattern, involving first an entirely rural move

ment followed by, migration to the cities, becomes a movement directly 

from the countryside to the urban areas. Cultural resistance to mi

gratio may be counteracted as ease of migratiOn increases due to 

reduction in transport time and colt and the availability of better 

information.34
 

The whole question of the impact of the provision of new roads in 

the countryside on migratory tendencies is complicated by the fact 

that analysis depends on the type and location of the road and upon 

the type of "push" and "pull" factors present. Added to these forces 

are the social and cultural character"stics of rural dwellers. 

Shorter-term regional migration is more frequentlyfacilitated by 

rural roads than is long-term urban migration. This is very likely 

to be closely correlated with road construction of the type presently
 

occurring in Kenya. As increased local mobility and economic activity
 

become established, households may tend to relocate to neighboring
 

By the same token, rural popareas for economic and social reasons. 

may find it coi'nient toulations close to the large urban areas 

comute on a weekly or even daily basis. 3 5 

There is evidence that migration on a small scale occurs along 

the roadway itself. In Sierra Leone, Blair found that the total 

population of an impact area had declined by 21 percent, but that
 

had increased
the population of villages within one mile of the road 

by 18 percent (24 percent more females and 12 percent more males). 

Villages further away decreased by 26 percent. 36 Apparently males 

were generally migrating out of the region, while females were re

14 
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Slocating to the vicinity of the roads. The result, in this case, was 

a serious shortage of. farm labor in the areas farthest removed from 

the routes. A reduction in labor costs nearest the roads was surely 

also a result. It would thus appear that increased economic opportunity 

near new roads may be in part at the expense of areas further removed. 

It may also result in the accentuation of trends toward matricentric 

households.and in an imbalance in the numbers of males and females 

in certain communities. 

Social and cultural change are both a function and a cause of 

the types of changes in consumption, health care, education, urbani-: 

zation, and migration patterns cited above. Consumption pattern 

changes are closely related to increased income resulting from heighten-. 

ed productivity and reduced costs of agriculture. Changes inhealth
 

habits and educational trends relate more to improved communication
 

Finally, urbanization
with and increased access to the outside world. 


mix of both economic and cultural variables.
and migration reflect a 


All these phenomena translate a common human striving for a better life.
 

d. Other effects
 

Other areas of road-induced social change studied by re

searchers include national integration, community development, impact
 

on minority groups, community values, and differential impact on wo

men. The last-named variable is examined below under the rubric
 

of distribution of effects.
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National integration is a very definite aim of most rural roads 

projects, as it is inlKenya. Co unication with the outside world 

and speed of movement between remote areas and national cultural 

centesrs (developed regions, especially towns and the capital city) 

are made possible by roads. Government services. flow into the rural 

areas, products and people flow outward. 

Thera is much evidence that road construction also tends to pro

mote overall community development. Local construction of permanent

tpe buildings built of concrete is made far easier by the facility 

of transporting cement. Following the introduction of roads, com

munities have been observed to build meeting halls, mosques, adult 

education centers, and libraries.
37  In other areas, new road segments
 

have been built through community-based efforts. 3 In Indonesia 

during the Padat Karya Project, young men from small rural communities 

oversaw the construction of secondary access roads to their con towns 

and subsequently assumed responsibility for their continued maintenance. 9 

In some cases, the introduction of roads into new areas has served 

as a catalyst for the introduction of new governmental infrastructure
 

and services. In Mexico and Indonesia the construction of roads was
 

quickly followed by additional governmental services-extension servicell, 

electricity, and potable water in Mexico,
4 0 and schools, roads, canals, 

and bridges in Indonesia.4 1 

With respect to the impact of road construction on minority groups,
 

two cases occur: (1) that of resistance by tribal or ethnic minorities 

to increased governmental control or outside ultural influence;42 
and
 

(2) that in which minority groups, such as Lebanese traders in lest 

Africa, are clearly helped. 
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Whether or not social and economic development bring about a 

deterioration in comunity values depends on the perspective of the 

viewer. In the case of certain minorities and the traditional 

privileged sectors of changing societies, there is bound to be re

sistance to the development of new patterns of behavior, social roles, 

and authority structures as roads bring in outside values and ideas 

about the social order. Emerging power groups, such as the local 

educated elite, merchants, and wealthy cash-cropping agriculturalists, 

can be expected to embrace new values and social relationships in 

order to enhance their competitive positionsvis-a-vis the traditional 

sources of power in local society. 

3. 	 Distribution of economic and social effects of road construe

tion 

The distribution of the socio-econom±I effects of rural road 

construction is a very important policy cousadiratien. In recent 

years a great deal of interest has been shown regarding this question. 

In particular, concern has been placed on differential effects on
 

various socio-economic levels, especially the poor.
 

a. 	Wealth and income distribution
 

The wealthy seem to profit more from rural road provision
 

than do less advantaged rural dwellers, although all groups are better
 

off In meat cases. According to Edwards, the effect of new roads is
 

primarily a reinforcement or widening of income disparities; capitalism
 

in the local setting is stimulated and advanced 3 While this may
 

encourage subsequent local development, often complementary programs
 

are needed to protect the poor from exploitation.
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Land tenancy, or more particularly the distribution of landholding, 

is a major factor conditioning the differential benefits of road 

building programs. If land is rather equitably distributed, develop

ment benefits will tend to be evenly spread; the opposite is also true.
 

Other.capital-possessing groups retailers, middlemsn,,. nd owners of
 

transport vehicles) by the very nature of their entrepreneurial exis

tenes, will tend to respond to local investment opportunities faster
 

and more effectively than even relatively well-off farmers.
 

Research conducted in Kenya concerning the distribution effects
 

of future roads found specific cases of economically powerful
 

truckers, traders, and farmers who could be expected to profit out of
 

proportion to their numbers in the overall population. Nevertheless, 

while distribution of benefits cannot be expected to be totally balanced, 

the Kenyan case is one in which there is not the great difference in 

rural wealth possession characterizing parts of South America, for 

example. It should not be difficult in Kenya to assure a reasonably
 

equitable distribution of development benefits.
 

It is true, moreover, that a number of studies have 'found that
 

road improvements are associated with a lessening of income differen

tials. In Haiti, for example, small farmers seemed to benefit far more
 

than large landowners from development projects which included the 

construction access roads (also coffee centers and credit associations).45 

Thus, those owning up to three acres of land increased their income 

during the project by 74 percent, while increasing production by 87 

percent. 
Those farmers having from three to five acres only increased
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'production by 20 percent and disposable income by 11 percent. Farmers 

having five or.more acres actually suffered a decrease in income and 

,production.. These trends ran counter 'to: thoseoutside the project 

area. 

Mitchell and Rakoto irina discovered a narrowing of income 

disparity between farmers and non-farmers in the Andapa-Sambava 

road project in Madagascar. 
43 

In 1965 the disposable income of traders 

was tan tines that of farmers, while by 1975, following road construc

t.on, the differential had narrowed to a four-fold gap., 

Berger conducted a study in four Southeast Asian countries on the 

impact of rural road projects on income distribution, and concluded 

that changes in production patterns and agricultural innovations were 
47 

fairly evenly distributed among all socio-economic groups. However,
 

where cash cropping for export was important in the rural economy,
 

there tended to be greater income disparity than in areas where pri

marily subsistence agriculture was practiced. Consequently, income
 

levels tended to become more differentiated in cash-crop areas, where
 

opportunities for cash croppers to profit from new roads were far
 

greater than for primarily subsistence farmers.
 

b. Geographic distribution
 

The question of the geographic dispersion of socio

economic effects of rural roads has been treated by a number of authors.
 

Berger in the Southeast Asia study defined the impact area to be ten
 

kilometers on either side of the route.
48 However, Boonchuan found
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th..extentof impact to be only three kilometers, Squire states a 

Iome
four a50 
"mexnmu of three t four kilomaers; and Ward posits "several miles." 5 1 

Mitchell maintains that for, the Andapa-Sambava road farmers within 

f ive kilometers of the route gained nearly ,50 percent more income than 

those further removed. 52 

The standard of the rural road has a definite impact on the 

value of economic output at varying distances from the'market 

center, I. All-weather, roads were instrumental in increased: value of 

production up to 25 kilomaters from the market, according to a study 

by. Bonney in. Sabah, while earth roads conditioned economic activity 

out.: to only five to. ten kilometers. 53 Bonney also posits the axis

tence of a relationship between area given -to export crops and distance 

along the road to a principal co-.ercial center, the.area of, influence 

being shaped like an isosceles triangle with the road running from 

the midpoint of the base (market center) to the.apex. Export cropping 

decreases in yield and increases in costby 'about 20 percent per kilo

meter as one moves away from the market along the road. 

c. Effects on women
 

Of increasing interest in development studies is the 

socio-economic impact on women. In general, studies find that women 

;, to benefit significantly from the effect of projects. In.~tend 


Mexico, Elmndorf and Merrill found that women, especially the younger 

ones, were more willing to change traditional behavior and values than 

men. They tended to see the new road as having a liberating in

fluence on their lives. 
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Specifc effects noted .by.Elmndorf were changes i.n the pattern; 

.of marriages andhouehold, structure. Marriage has tended to be post-

pone for young girls, who nw also have a greater choice of .mates, 

:The joint: family. structure has also apparently changed. into a. less 

centralized "share. family." 

A comparative study on the impact of infrastrature projects

especially rural road construction-on the economic activity. of women 

55
in- two areas of the Philippines was conducted by Hackenberg. The 

..study concluded that all areas of women.'s commercial activities were 

favorably affected. The Philippine woman also beneittedffroma these 

" development projects in other ways, particularly with respec to.
 

educatlon, heaith care, and modern-sector employment. 56 In. the last

named activity, itwas the young women who weremoat eager and' 

7, successful in exploiting new employment opportunities. 

Generally speaking, women's economic activitiesespecially out

side the traditional;household, are encouraged-by rural road construc

tion. Female vendors comontly profit from stationing: themselves 

along new roads or in market centers stimulated by ease of access.; 

It is to be expected that a similar result will occur in Kenya. 

4. Conclusion
 

The Kenya rural roads program follows-a long series of similar 

programs in other developing countries. The body of research dealing 

with the economic and social effects of road construction, while
 

already fairly extensive, nevertheless fails to be satisfactorily 

specific in addressing the complex and manifold consequences•of such 

rural development.
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The reasons -for this' failure lie in the fact that, no too cases

are alike; replication of resetarch studies: is not possible., 
 This is,, 

however, a problmltypical of the, social sciene, and iis incumbent: 
upon analysts to-work with what they have. •
 

Certain general conclusions do emerge from the'literature on
 

rural' road effects. It appears clear that 'roads stimulate economic.
 

activityinithe impact area, beginning with the ,wages paid to local 

laborers as the roads are built. Following construction of the new 

routes, cash cropping and local non-farm commercial activities augment 

rapidly. Construction along the roadways occurs, and regional market
 

centers, now-renderedJmore accessible to the local population, begin
 

to take: on increased economdcand social importance. 

Economic benefits tend not to be equally distributed among the
 

local population, however. The wealthy usually profit' out of pro

portion to their numbers, although all incoma:lavels may benefit in 

an absolute sense. 
The location of families with respect to the new 

roads will also have a differential effect on their future fortunes; 

those living nearest roads profit from increased land values, cash_

cropping opportunities, and reduced transportation costs; while those 

living farthest from the roads may find themselves worse off, relative

ly speaking, than before. 

Economic changes and increased comunication with the outside 

would inevitably lead to social and cultural change, the exact nature 

of which depends on the society in question. Greater use of health 

care and education facilities, increased regional mobility, and rural

urban migration tend to blur traditional cultural and social disainc

tions and to forge a truly national culture. 
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IL. KENYA RURAL ACCESS ROADS PROGRAMME
 

A. The Road Project 

The Kenya Rural Access Roads Progrime (RARP) vas initiited in 

1974 under the aegis of the Ministry of Transport and 'Co'nunications 

(HOTC), with the purpose of constructing -low-cost roads in previously 

non-accessible areas to improve the income and quality of life of the 

people living in those areas. The original goal was to construct 

14,000 km. of all-weather feeder roads in 23 districts of the country 

between 197j and 1982. Subsequently, the number of districts to be 

affected was increased to 26. Since 1975, construction activity has. 

been undertaken in 23 of the targeted districts. 

Tho roads programme is labor-intensive, employing about 10,000
 

workers throughout a year. Currently, the construction is carried 

out by 42 units,. each supervised by an engineer. Each unit works 

through four overseers on four different roads. Although each unit 

is expected to construct 45 km.of feeder roads per year, the actual 

performance has so far been below the target. 

B. The Rural Road Impact Study
 

The impact study is intended to help monitor and evaluate the 

Rural Access Roads Programme. Specifically, the study is designed
 

to assess whether or not the expected benefits did in fact accrue to
 

the people in the road impact areas in terms of increased incomes,
 

technology, production and an improved standard of living. In the
 

process of assessing the benefits, it is expected that improvements
 

in the preconstruction, selection and evaluation methods and proce
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dure vill' be made. Other monitoring inputs to the program, such:as 

those relating to:wage levels, recruiment procedures, need for food 

subsidy for the workers, need for regionally differentiated policies 

for construction, location specification, etc., can be made through
 

thewipact study as well as through more casual observations that are 

made during the field trips undertaken by the impactlstudy teams and 

theconsaquent systematic research. 

Until early 1980 the impact study was meant to cover over 120 feed

er roads. Farm surveys were to be undertaken by the Central Bureau of 

Statistics and traffic surveys were going to be implemented by the 

inistry of Transport and Communications periodically on each of these 

roads. However, the financial and institutional restrictions made it 

necessary to limit the study to far fewer roads both for purposes of 

farm surveys and for the traffic surveys. Thus, a decision was made 

in AprI 1980 to cover a maximum of 36 roads with CBS surveys and to 

strengthen the substantive findings of the large scale surveys. 

Since April 1980, however, additional budget constraints faced by 

CBS make it unlikely that even such a modest goal can be achieved. 

Moreover, the speed of data collection and processing as well as the 

quality problems faced shed some doubt on the utility of this type of 

periodic and systematic data collection far beyond the seven roads 

that are currently being surveyed by the Central Bureau of Statistics.
 

The impact study, in its present form, will be based upon the
 

farm surveys that will be carried out by CBS in as many roads as is 

feasible. Minimally, the study that has started in the seven roads
 

covered by this report will continue. Maximally, there will be a
 

total of 36 roads (32 rural access roads and four roads falling under 
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the Gravelling Programme) to be covered through periodic farm surveys. 

SRegardless of the number of roads covered by CBS, the MOTC will carry 

out traffic surveys in 36 road impact areas. However, as the discus

sion of traffic data in this report indicates, there is a need for 

:further tests in terms of selecting the most suitable periods and in

tenuity of traffic surveys. 

In the future, the impact study will also rely on the findings of 

"topical studies" designed to cover lnited and -specific effects of 

feeder roads. The topics of particular interest are (1)women and
 

the family; (2)cigration; (3)marketing; *(4) land ownership; (5)agri-.
 

cultural and livestock development; (6)complementary investments;
 

(7)labor and labor productivity; and (8)regional integration. In
 

April 1980, when the basic modifications were made for the impact
 

study, the impact of roads on nutrition and health status was meant
 

to constitute one of the topical studies. However, inview of the
 

availability of a large body of nutrition data collected from the
 

seven impact areas under the CBS survey and the lack of local inter-


Gst in a more intensive study on the subject, a study of regional
 

integration has been substituted. This new study will cover some of
 

the health-related impacts of roads as well as those pertaining to
 

the other topics suggested. These effects will be examined in a
 

microcosm. The regional integration study will be carried out by
 

the MTC through short-term international consultants and with the
 

co-operation of Devres, Inc., the firm which is assisting MOTC with
 

the impact study on a long-term basis throuth USAXTl funds. 
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C. 	Rural Road Impact Study: Area'Descriptions 

The roads. studied in this report .are located in seven different 

districts of the Western and Nyanza provinces (Map I,tp 27) These 

districts border Uganda and Tanzania on the one side and tha Rift 

Valley on the other side, covering a small corner of the country as a 

whole but containing a large part of Kanyas' population. 

Thalength of the roads in these provinces variesr:between 4.5 and 

14 km.,. as indicated Table L areas. differin 1. The impact 

and population density (see Table 2). L
substantially, in,size, population 

These differences make comparisons between the road. impact areas 

especially fruitful. Both Tables l and 2 provide additional.detail
 

about each road and impact area in tabular form. The average cash' 

crop. arean the ipact. areas is 26. percent, or 1,209 ha. (Table 

1). The unused portion of the impact areas averages 20 percenti or 

896 ha., as also indicated in Table 1. The average .distance 

to a hospital from.the mid-pont of the roads is 25 Im,.as 

noted in Table 1. Further descriptive ,information about: each road 

impact area follows later in this section. " 

The 	impact areas in Table 1 were arbitrarily determined by assert

ing 	that the impact of the road would not be substantial beyond a dis

tance of two km. from it. Two additional criteria are also used: 

First, if the road is linked to a classified road, the first two 

km. 	starting from the junction of the classified and the feeder 

road are assumed to be under the influence of the classified road. 

Tf, 	on the other hand, the linkage is to another rural road, the two 

roads are combined for purposes of impact analyses. Second, topo

graphical constraints such as high hills, rivers, etc., are taken 

into consideration in further limiting the impact zone within the 

two 	 km. matma. The construction of the roads in Tables 1 and 2. 
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Table 2: 	 Size, poPulation and pop.ulation 
'density of road impact areas 

Impact Population

Road Area Population ____
 N 

Siaya 519 1,403' 270
 

Busla 1,045 .2,291 219
 

N 
 Kakamega 504 836 
 N166
 

S. Nyanza 	 451 1,994 442
 

Kisumu 199 680 342
 

K.. i. 506 1,230 243
 

• ungoma 	 1,255 N 2,497 - 99 N 

TOTAL 	 10,931
 

Ave ge- 640 1,562 244
 

Source: CBS and ,1'TC calculations. 
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was well underway inFebruary 1979 when they were selected for the"
 

impact study. Siaya and iKakamega roads were still missing bridges 

in August 1980, but they were near completion. The remaining roads 

were completed prior to November, 1979. Following are short descrip

tions andmape of each of the road impact areas. 

1. Busia 

The rural access road (No. 4) starts off the mai- road from 

Busa to Nabala, ten km. east of Busia and five ki.. west of the 

Nambala township and market (Hfap 2, p. 31). Two seall stresms 

form the boundaries of the impact area, and overa small branch 

of one of these a short bridge has been built as part of the rural 

access road.
 

The major cash crops grown in the area are cotton and sugarcane
 

with cotton predominating. In addition, millet, finger millet, maize, 

sweet potatoes and beans are grown. Of these crops, approximately one 

quarter is sold in the markets. The area is fertile and crops.suth 

as maize,. millet, and beans can be harvested twice a year. Small 

quantities of bananas and green vegetables such as cabbage are also
 

grown. 

The impact area residents attend three different markets. (See 

Table 3, Sumarv of market data on selected markets.... ) The Nasira
 

market, which is located within the impact area adjacent to the road,
 

is open every afternoon, which is quite unusual compared to the mode
 

of operation of markets in the other impact areas. Subsequent to the 

construction of the rural access road, a new store was added to the
 

four stores already existing. The residents as well as the store own

er believe the road will add to the level of business activity of
 

this marketplace. 

Of the five structures in the Nasira market, four are operating.
 

Two of these are general retail shops, one is a butchery, and the other
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Table 3: StMMrYX of market data on selected marime 
-"u1aI. Sogp__Nyanza and Kistmu disticA 

* Quvu residence , . 
Occuipxtjion, of insideau tside 

6oimar imact ArA 'Type~ of shop Status of shop 

-4u. . M 7 R 

6-structuttu 

3 farmers, 2 iside 4 general 3 opw
-1 teacher, 3 oautide retall shops., 2 closed, 

t rervv I 1 posho mill, 1 under 
** w".1.cotton store construction 

. lsr (~ket - --Raed 04 - DBusta 

...tner, "a lude 3,.eneral :4 open, 

1 teacher retail shops,' 1 In.ruinssub-hief, 

-:M 1:railuay'sracioiV - 1 ponho mill ,
 

.. ,-, ,.utcher 

1'rall"ay, ..p o : "'. 

inaptitor 

Tan kMo,Market - Roan #4'- Busia 

2%farmers, I inside, 3 genere. %6open
tahers,13 3 outside, retail shops, 2 closed 

.9jaggeryvorkers'. near impact '1 butchery, 
e1es, 1 hotel,• " 3 unclussif~e 

S3 

4="'Karkit- Road 07 - South Zanza 
.9 structura 

6 farm*", 3 inside 4 gneral 1 open,. • 

*"I businessman, 5 ouctsad 'retail shops, 1 under 
L farmer/ 1 near I podho LUL, construction, 

. businessman, impact aroa . unclassifled 1. in ruins, 
:1 doctor/ 2 MAJ 

businessman 

...
 
INA - Information not available. 
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Table 3: Suamr of market data on selected markets 
in Iuuia, South Nanza and Kisumu districts 

(cont'd)
 

Owner residence 
Occupation of inside/outside 

owner- Impact area Type of shop 

Riat Market - Road 08 - Kisumu 
25 st ct~cure 

3 farmers, 3 inside, 1 butchery,

1 teacher, 16 outside 3 hotels, 

13 businessmen, 6 INA 2 fish shops, 
1 doctor, 19 unclassified 

1 vatch repairman 


Awach Market - Road 08 - Kisumu 
17 structures 

4 farmers, 1 inside, 2 butcheries, 
1 teacher, 14 outside, 2 hotels, 
10 buqinessmen 1 near impact 1 bakery,

2t&A are* 1 bicycle 
I INA repair shop, 

2 animal trading 
shops, 

1 "soda shop", 
8 unclassifed 

Kambare Market - Road #8 - Kisumu 
23 structures 

3 teachers, All outside 2 hotels, 
13 businessmen 1 posho mill, 
2 doctors, l..bicycle repair 
5 INA1 

shop, 

2 tailors, 
1 shoe repair, 
1 hardware shop, 
1 tannery 
14 unclassified 

IZNA -Information not available. 
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'Status of shop
 

5 open
 
3 under
 

construction, 
3 empty, 
14 unclassified 

2 under 
construction, 

1 nov used 
as home, 

14 unclassified 

17 open 
5 closed, 
1 under ccistruc

tion 



Table 3: Summary of market data on selected markets in Busia, 
South Nyanza and K isumu districts 

(cont'd) 

Owner residence 
Occupation of inside/outside 

owner imact area Type of shop -Status of shop 

17 farmers 17 inside 14 general 40 open, 
10 teachers, 64 outside retail shops, 9 closed
 
37 businessmen 5 butcheries, 8 under constuc
3 doctors, 8 hotels, tion,
 
3 jaggery workers, 4 posho mills, 2 in ruins,
 
2 coop-owned, 1 bakery, 3 empty,
 
1 sub-chief, 2 bicycle repair
 
1 railway station shops, 1 nov used
 
master, 1 cotton store, as home,
 

1 railway inspector 2 fish shops, 28 unclassified
 
1 watch repairman, 2 animal
 
1 tailor, trading shops,
 
1 farmer/businessman, 1 "doda shop",
 
1 doctor/businssman 1 shoe repair,
 

I hardware shop
 
1 tannery
 
48 unclassified
 

Total of 81 shops surveyed in seven marketplaces.
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is a posho mill. The first retail shop was under construction in 1975" 

but was not opened until late 1979. This shop is very measrely stocked 

as a result of the cash-shortage suffered by its owner. The shop 

is said to have cost Kh. 12,000 to construct. The other retail 

shop was built in 1977 at a cost of Ish. 45,000 and has been operat

in&successfully since its opening. It is relatively well stocked 

and satisfies the local demand to a great extent. The butchery was 

built in 1978 and has been in service since June 1980. The owner 
slaughters a cow twice a week, on Tuesdays and Fridays, which are 

market days for the Nasira area. Producers from this and other near

by areas bring their marketable goods to sell inthe marketplace. They 

purchase items from other producers, as well as from the retail shops
 

and the butcher. The butcher averages a profit of Ksh. 150-200 per 

cow, earning about Ksh. 1,200 per month in addition to his farm income., 

The monthly earnings of the mall retail shop is around Ksh. 600, and 

that of the larger shop Ksh. 1,600. The shops in the Nasira market 

are owned by the residents of the road impact area. 

The Busubwabo market on the end of the rural accss road contains 

six structures of which only one is operating. There is almost no 

activity around this market and dven the retail shop which is open oc

casionally. has no more than a few matches and small bags of tea to sell. 

Thus, residents near this market go either to Nambala or to Nasira to 

shop.. The market days for this particular area are Mondays and Thurs

days, but the attendance on both days is very poor. 

The Nambala market is five km. from the main junction of the road. 

It contains =l6 structures, of which 60 are in operation . These in

clude 36 retail shops, four bars, eight "hotels" (tea shops are called 
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wo tailors. two shoe 

shops, a furniture store, a post office, a bicycle repair shop, a record 

shop, a hardware store, a co-operative society and a jaggery. Monthly 

rent lfor shops in this area ranges from Ksh. 150 to 750, and the rent 

on. bars varies from Ksh. 300 to 600. The.plots on which the shops 

are ouilt are sold for Kah. 6,000, and an .acre of land around the 

market area is priced at KIh. 200.. Ten households from the Busia road 

impact area own shops in this market. Its market days are Tuesdays 

and Saturdays, and the daily attendance is saidto emceed 3,000 people, 

vendors and shoppers. 

On the northwestern side of the. impact area there is yet another 

market, Tangakona market. It is located almost adjacent to the road 

at its junction with the main classified road to .Busia." There are 

nine structures in this market, seven of which are operating. There 

are four general retail shops, a hotel, a butchery, and.a posho mill. 

Many of these stores have been built in the 1970s, the latest one in 

1976. One of the stores is owned by a man who lives in the rural 

access road impact area, This does not seem to be a trend, however, ae 

residents from the impact area have not as yet rented one of the avail

hotels in tenya). two butchers, two posho mills. 

able structures to go into business. Monday and Thursday are the mar

ket days for the Tangakona market which is frequented by several 

hundred buyers/sellers on those days. (See Map 3) 

Because the development of this particular impact area is rather 

recent, adequate social services are generally lacking. There is a 

shortage of means of transportation. A few farmers use their own 

tractors or animal drawn carts to transport their goods to distant 

markets, but a major portion of the marketing is done by outside mar

chants. There are three primary schools within the impact area, one 
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of which is near the Kongit trading contra. Two of the schools utilize 

pemanent buildings, while the other is a temporary traditional build

ing. There are no hospitals, clinics or health centres in or near 

this impact area. Residents attend the Klmili.i General Hospital and 

Kapsakvony Mission Hospital at some distance. The police office, chief's 

office and other administrative offices are also located in the Kap

sakwony trading centre. 

The rural access road in Busia will Intensify the existing processes 

of change in the area. Market development may be speeded; farmers may 

obtain better prices for their products by being able to transport them 

to dealers in urban centres; greater monopolization of cotton and sugar

cane production is also likely to develop. 

2. Aungoma 

The Bungoma rural access road is situated on the eastern side 

of Mt. Elgon, 25 km. from Kimilili Township and four km. from Kap

sakwony trading centre (Map 4, p. 39). Various migratory waves have 

resulted in an ethnically mixed population, with the dominant Doruba 

being the original owners of the land and the owners of larger plots 

of the land, and the Kikuyu and the Masai as more recent and less 

privileged settlers. Unlike all other road impact area studies, plots 

as. large as 350 acres were reported to be owned by individual Bungoma 

households, and almost 20 percent of the farmers rent the lands they 

cultivate.
 

The area itself is in high altitude, receiving ample rainfall, 

with fertile soil rich in lumus. There are many streams, and rivers, 

as well as a dam from which drinking water is obtained through6ut the 

year. Agriculture is most important in the Bungoma area. The level 
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of farm technology employed in this road impact areas is higher than, 

that -utilized in the other impact areas. Tractors as well as animal 

drawn ploughs are widely used for cultivation, and their rental among 

the resident households is customary. Wheat, maiza, beans and peas 

are grown in the,area with tomatoes and green vegetables. The river 

banks :and dam are particularly appropriate for the-cultivation of the 

latter types of crop. After the road was constructed in the area, 

several small plots began growing coffee. Grazing is as important 

an activity as cultivation. 

The road in this impact area is crescent-shaped, jo ing classified 

roads at both ends. Both the condition of the',classified road and that 

of the rural access road have made it possible for the merchants and 

truck owners to purchase farm :products from the farms themselves. The 

road has also provided an opportunity for the producers to market 

their products directly in Bungoma (50 km. away from the road), or 

in other major trade centras. 

There are several markets within the impact area, but they serve 

more as suppliers of daily non-food necessities than as centras for 

sale of farm products. The Kongit market is relatively more developed 

with a modern posho mill and repair shop serving local demand of bicy

cle, motorcycle, auto, truck and tractor owners. People from the neigh

bouring areas also coma to this shop. In the market there are 

hotels and retail shops. Only one of the retail shops is in operation 

and is relatively well stocked. Also, one of the hotels is in continu

ous operation. 

The Kaptaleia market is almost dead, with all the retail shops 

closed, with a butcher providing meat only occasionally, and a work
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shop with two employees separating the corn from the husk. However, 

the marketplace i: used by the local men as. a social centre. 

The third market, Laba,consists of a few retail shops, only one 

of which operates regularly. 

-There are two primary schools within the impact area, and another 

immediately outsida.it. 

The area has a great deal of potential for further development. 

Residents have been experimenting with cuffee and wheat; the area 

proves to be extremely suitable for both. Livestock is already an 

important sector; shifts in the type of livestock towards improved 

stocks as well as in the technology of livestock maintenance away 

from open area grazing are expected. Such shifts would not only en

hance incomes from livestock activity, but would, by allowing more 

land to be cultivated, result in greater agricultural incomes as a 

whole. 

3. Kakame-a 

KAkamega rural'access road No. 6 starts .off the interna

tional Kisumu-Webuye highway and links to another classified road. 

(E313) on the other side (Map 5, p. 41). When a bridge is constructed, 

it will pass over the Nambirima River. 

The altitude rises from the west towards the northeastern part of 

the impact area to 1,850 ft. above sea level. The precipitation 

varies between 1,250 and 2,000 mm., with a mean annual rainfall of 

1.520 mm. Though the region receives heavy rains occasionally, the 

rainwater is swiftly drawn into small streams and rivers, so as to 

avoid any flooding. The groundwater table is less than 40 m. 5elow 

OP surface level, but cannot be reached by traditional wells due to the 

41
 

http:outsida.it


1 
4/ 

o 
t1* 

fu 

04, 

vI 

42I 



hard layers of.rock below the surface, As in other road impact areas, 

the water is obtained from local streams and carried back home by 

women and children. In the Baseline Data section, tables are pre

sented that indicate sources of water available to each impact area and 

and :tha type of sewale utilized (see pp. 151 to 152). 

Sugarcane has been gaining importance as the primary cash crop 

in this relatively productive area. An acre of land yields ten bags 2 

of maize, one bag of beans and a few baG: of cassavas at the same time 

twice a year. Wheat farming has also been introduced. Farmers re

ceive higher prices (and pay more) for their crops in this area than 

in Busia. For instance, in April 1980, a bag of maize was sold for 

Ksh. 120 in Busia, and Ksh. 150 in Kakamega. The purchase price of 

such a bag in Kakamega was between Ksh. 160 and 180. Because trans

portation costs are very high, a truckload of sugarcane is sold to 

dealers for only Ksh. 80 to 100, but the prices are cxpected to nor

maliza soon after the road is completed. Even then many side roads 

will be necessary to allow the transportation of the sugar cane from 

individual farms to the road. 

There are also two minor shopping areas within the impact area, 

both removed from the road. The Shipala market has just two struc

tures, both of which are in operation. The ausi market has three 

shops which are also closed most of the time.. This market area
 

offers some potential, however, for future development. 

Imediately outside the impact area at the junction of the rural 

access road and the main international road is the Butali market which 

operates on Mondays and Fridays, attracting buyers and sellers.from a 

large area. The ticket officers in the marketplace estimate the number 
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of transactors during the harvest time to be from 7,000 to 8,000 poo

ple. Due to the legal restrictions recently imposed upon the move

ment of maize, the market attendance has fallen to approximately 3,000. 

BuCali market is the center of the local economy, as well as an impor

tiant avanua for social exchange. 

Directly on the opposite side of the road from Butali is the Cha

gule market with a jaggery. On market day, Wednesday, the market can 

hold up to 1,500 people. Most sugarcane growers of the impact area 
take their produce to this jaugery since the sugar factory isvery far 

and the transport cost charged by small trucks may exceed the price 

received for the load. The jaggery pays the farmers by load (rather 

than tonnage) a very small price of Ksh. 200 per truckload. 

The Samitri market also visited by the residents of the impact 

area, is open on Tuesdays and Thursdays, with an attendance rate of
 

2,000 per market day throughout the year. The Malave market is south

east of the impact area and provides the administrative and medical
 

centres. The District Officer's office, one of the two chiefs' of

fices, a health center and the police post are located in the Malava 

Market area. In addition, there isa secondary school and a number of 

shops on a larger scale than those found inButali. 

As for social services, the impact areas lacks schools and health
 

centres. An adult literacy centre has been operating in the area for 

some time within the Shipala Friends Church. Adjacent to the impact 

area isa Nursery School of the Mausi Catholic Church. There isa 

cattle-dipping activity at Chegula and a Farmer Cooperative Society 

near the impact area which serves the residents of the rural access 

road (HAR) area satisfactorily. There isalso a private health 



clinic at the junction of the rural access road and the main inter

national road. Despite the incomplete bridge, residents of the area 

tak. their sick to nearby hospitals with modern vehicles which can 

enter the area from either of, the classified roads up to the river. 

Until recently, as in other road areas, the patients were carried in 

nma drawn carts or, more often, on others' backs. 

A major impact of the road in this area is likely to be the im

proved marketing of s"arcane.. In addition, the completion of the 
bridge will open new economic and social avenues for residents living 

on either side of the river. 

4. Siava 

The rural access road turns off the main road from Ndere to the 

Reanala market just northwest of the Seas River (Map 6, p. 45). The 

area is situated approximately 50 km. west of Kisumu. It extends 

from the Rangale bridge westward to Agali, and is bound 6U the 

north by the Wuroyo River. Several streams cut across the area toward 

Lake Victoria. The land rises gently between 2,000 and 5,000 feet 

above sea level. The area consists of 30 square km., or 1,875 ha., 

with a population of 4,838. 

Except for some black cotton soil and gravel, most of the soils 

are red-brown clays and sandy loans. The soil is overworked, evidenced
 

by the appearance of certain weeds which are indicators of over culti

vati n over the past 30 fears. The topography is undulating with no 

marked geological features, though it does encourage soil erosion. 

The mean annual rainfall in the area is 1,500 mm. Water supplies no 

further than three km. from houses, even in the dry season, are closer 

than in many areas of the Eastern Province. The mean annual rainfall 
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in the area Is 1,500 mm. Distribution from year to year appears to 

be fairly even. Distribution. throughout the year is not Ideal, how

ever, and the occurrence of a yield-reducing period of water stress 

is vewl estabLished. Surface water is not a problem due to the pres

ence of the Wuroyo and Sese Rivers, several screams and many vels. 

There is, however, a high level of salinity in thes waters, and 

stagnant water Is also a hazard. There is a dam just outside the im

pact area intended for cattle. 

Numerous fig trees are to be seen, and paths, roads, compounds, 

and boundaries are sometimes planted with exotic trees. Only a few 

specimens of large indigenous trees remain, however. Fuelvood, both 

firewood and charcoal, is in increasingly scarce supply. Seventy

anim percent of the total District Development budget has been allo

cated for afforestation and soil conservation. Restricted access to 

the few patches of bush remaining and the small remaining forest have 

rendered firewood and chatching grass quite scarce. Cots of both 

are r1sing. The now roads will affect this situation by improving 

access to trees, and by Increasing demand as comercial establishments 

open. 

The economy of Siaya is characterized by small farms which cannot 

support a dense population. Hance, titere in high out-migration, es

pecially among adult males. Xany fields are in poor condition, badly 

planted and inadequately weeded. This situation could be related to 

low levels otf cnowledge or sk.ill, or the appLication of same, and/or 

the absence o many adult males. There La a sharp contrast between 

local fields where crops are properly spaced, have been manured or 

ferilized, weded, and sometimes even fenced. Cash crops such as 
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cotton and sugarcane have been introduced to the area; traditional 

subsistence crops are maize, sorghum and cassava, with smaller amounts 

ok beans, kale and sweet potatoes. Bimodal rainfall allows for two 

crops per year. 

Money is earned by selling cash crops and some fruits and vege

tables, by trading cattle, or by -working as drovers for cattle dealers. 

Ykans of earning non-farm income include workingfor vages outside the 

impact area in widely varied occupations and time periods, and working 

for wages inside the impact area. Although officially discouraged, 

the sale of timber and charcoal is another form of non-farm income. 

The employment of 80 people on the Rural Access Road in Siaya 

District is the largest wage-earning opportunity offered " the area. 

The jaggery factory in the southeast corner employs 60 people. The 

two primary schools employ a few people, as do a few farmers who employ 

labourers. Wages are difficult to determine, due to various bases with 

fluctuating demands on the labourers' time. Opportunities for self

employment include traditional skills such as pottery and blacksmithing 

on limited scales, and new skills which include carpentry, brick-making, 

bicycle repair and stone masonry. 

Within the impact area, there are two tiny shops. Within four km. 

of the area are four market centres at Ugunja, Pangale, Kombare, and 

Ndere, all of which have regular busy markat days and a posho mill. 

Most of these markets include a rural bakery, a butcher, a bar and 

specialized shops which sell, for example, timber or mattresses. Most 

major items, such as all farm inputs, cement, corrugated iron, beds, 

bicycles, and radios must be purchased at Siaya, about 12 km. distant. 

There are two primary schools within the impact area, and another 
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immediately outside it. There is also a smal church in the area. 

Land adjudication in currently underway in the area. Officials 

say it may be complete in 1980, but given the amount of litigation 

elsewhere, titledeeda may not be issued until 1982. The area is 

in the midst of a transition period. There are disputes and bitter

noes as land is allocated to one man and not another, but the elders 

say the people will "settle down" as the cases are settled. Again, 

the rural road may intensify existing change processes in the area., 

by strengthening sugar cultivation and encouraging market development. 

within the area. 

5. South Nyansa 

The road impact area is situated approximately 30 km. south

east of Kisumu (Map 7, p. 49). It extends from Al southward to Uhuru 

markat, a distance of 4.5 km. over an area of 650 ha., with a popu

lation of 1,645. The population is densest along the Oyugis River 

near the primary school. The land rises gently with undulating 

plains abruptly cut by mountain ranges to the north. There are two 

rivers in the impact area which flow year round and serve the noy:thern 

and southern parts of the region. 

The soil in the area is mainly ferrugious tropical soil. The 

mean annual rainfall is between 1,279 and 1,524 mm. Water drains 

into streams in the area, and no flooding occurs. The actual avail

ability of water is unclear. Some sources claim there is an insuf

ficient amount of drinking water because the two streams are roughly 

two to three km. apart; others state the sources are many. 

Subsistence crops in the area, including bananas, maize, cassava
 

and sweet potatoes, are only sold after a good harvest. Coffee and
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sullarcane have been introduced since the construction of the road. 

People also keep cows, soats and chickens, but not in large quantities. 

While the land in this area is productive, the people have misused it 

in some instances through overgrazing. 

There are two markets located outside the area which serve the 

people of the impact area. The first, the Uhuru market, is very 

small. Of n. .- structures, only five are operating. Four shops rent 

for Ksh. 45 to 75 per month. The fifth, which is a hotel, is run by 

its owner. It was built in 1976 with a loan from the County Council. 

The monthly incomes from the shops range from Ksh. 360 to 600; the 

hotel's monthly income is K~sh. 630. Two of the shops' owners live in 

the impact area. Market day is Wednesday. An acre of land in this 

area costs approximately Ksh. 2,000. 

The second market is at Oyugis, which is the Divisional Headquar

ters, There are more than 150 structures, of which 105 are operat

ing. There are 55 general retail shops, 13 furniture workshops, ten 

hotals, four bars, three posho mills, one post office, and one hardware 

store. Monthly rents for these shops range from Ksh. 200 to 350. 

The bars rant from Ksh. 400 to 900 per month. An acre of land costs 

between Ksh. 1,000 and 2,000, but it depends on the individual case. 

There are two primary schools, one cecondary school, and a church
 

in the impact area. About ten percent of the students come from out

side the impact area. There is an Adult Education Progranms at one
 

of the primary schools. Ninety percent of the population lives in
 

temporary, traditional housing, which cost Koh. 500 in this area. 

Seven percent live in semi-permanent houses, which cost more than 

Ksh. 20,000, depending on size. 
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Before the construction of the road, people carried food to and 

from the market on their heads and backs and sometimes used donkeys 

and bicycles. There are no bridges or culverts on the road; vehicles 

on the road include pickups, ci'rs, and trucks. The road is most 

heavily used on market days. The construction of the road has led 

to the cultivation of cash crops and the introduction of modern farm

ing techniques. 

6. Kisii 

This area is situated approximately six km. southwest of Kisii 

O*p 8, P.53). It extends from Sunika (also known as Itiero) market 

southward to Motonko market, a distance of roughly 20 ki. 2 , or 

900 ha. The region ranges from approximately 5,000 to 9,000 ft. above 

sea level. 

The soil of this impact area is generally rich red clay. The ter

rain consists of deeply indented valleys, scattered hills, and fast

flowing streams. The mean annual rainfall varies between 1,016 and 

2,286 mm. and is very well distributed throughout the year. Most of 

the rainfall occurs in the afternoon. There are no distinct long and 

short rains. The mean maximum annual temperature varies from 250 C 

to 300 C, and mean minimum temperature from 100 C to 180 C. Floods 

are generally precluded by natural drainage into streams. The ground

water table is approximately 30 m. below the surface and can be reached 

with traditional means of well construction. Streams are approximately 

two km. apart, and hillsides are steep, making drinking water diffi

cult to obtain. There are no significant salinity problems. 

Rich soil and good rains provide for good banana, sugarcane, ve

setabl~e (tomatoes, beans and peas), and maize crops. An 18-kilogram 
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(kg.) container of maie can be sold hare for Koh. 30; whereas the 

government-controled price is Koh. 18 for the same amount. The 

area is particularly renowned for its bananas, which are exported 

toKisumu, Nakuru, Nairobi and Mombasa. Coffee is also grown for 

exportation. An average coffee farmer can sell more than 1,500 kg. 

of coffee per two acres per annum. There is only one coffee factory 

in the area, but it is sufficient for the small farms' needs. Due 

to the dense population, farm range from one to three ha. in size. 

There is small-scale dairy farming, with cattle tied to pags to sraze. 

There is no settlement scheme in the area; land is puraly owner-occu

pied. 

There are neither trading centres nor markets .in the area. The 

residents use two markets, both located just outside the impact area. .
 

Both markets are a great distance for people in the centre of the area. 

The Sunlka market is located at the junction of the main road and the 

R.A.R. Of 132 structures, 73 are operating. There are 43 general 

retail shops, nine hotels, seven butcheries,, six tailoring shops, 

four bars, three carpenter shops, a record shop and a herbalist shop. 

Most of these are rented, and monthly rents range from Ksh. 35 for 

a small shop to Ksh. 400 for the largest. Incomes range from Ksh. 

200 per month for a small bar, and Kah.. 600 for a bar with lodging 

accommodations. Average monthly incomes range from Ksh. 600 to 800. 

There are about tan people from the impact area who own shops in the 

Sunika market. Its market days are Wednesdays and Sundays. 

The Mtonto market is located at the opposite end of the R.A.R. 

Its market days are also Wednesdays and Sundays. There are about 43 

structures, of which only 18 are in operation. There are ten general 

retail shops, two tailoring shops, two hotels, two posho wills, one 
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butchery, and one bar. The rents range from Ksh. 40 for a small 

hotel to Ksh. 100 for a bigger shop. Most are being run by the owners, 

75 percent of whom come from within the impact area. Building costs 

range f rom Ksh. 2,800 for an iron-wafled shop to Kah. 14,000 for a 

"permanent" shop. These were built in 1971, throuih a loan from the 

County Council. 

Within the impact area are two primary schools. They are quite 

a distance for many students of the impact area. Just outside the area. 

are a..private health centre and two primary schools, one of which is 

a day school; the other a boarding school. There are four development 

programmes in the area: an adult education programme at Botoro Pri

mary School; a nursery school at Insariattius; a dispensary at Rio

tanch; and cattle dipping at Rinyabaro. Extension officers come regu

larly to supervise these development programmes. There is no credit
 

programme. There is a Farmer's Cooperative Society, which deals main

ly with coffee crop. 

There are fewer means of transport and comunication in this area 
than in others. The only telephone and electric lines run to the cof

fee factory, which has its own generator. There are no roads leading
 

to the farms; only dirt tracks. Modern farm equipment is difficult 

to deliver. Women, children, and sometimes men carry bunches of ba

nanas, sugarcane, chickens, and eggs on their heads and backs to mar

ket. Many trips are needed to carry all the produce to be sold. Peo

ple go to work outside the impact area on non-market days in great num

bars. 

Since the Sunika market is developing at an extramely rapid pace, 

the major impact of the rural access road may be in making access to 
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this marketplace much easier, as well as in integrating the activities 

of the impact area with the trading sector. Greater concentration 

on coffee production is also expected as a result of the road being 

*in place. 

7. 	 Kiaumu.. 

This impact area is situated approximately 30 km. west of 

Kisumu (Map 9, p.57). It extends from the C27 classified road at 

Awach to Nayalunya School at the boundary of the Kisumu and Maseno 

districts, a distance of almost seven km. The total area is 675 

ha. The land rises gently from the lake level of 1,140 m. at 

the Kano Plain to approximately 1,520 m. in the north at Maseno. 

Streams flow year round. The soil is generally sandy loam and red 

clay, except for the upper region towards Nydunya which has residuals 

of brown volcanic soil. Average annual maximum temperatures vary be

0 0 
tween 25 C and 30 C, and average minimum temperatures between 9

0
C 

and 180 C. With a population of 785 it is the most densely popu

lated of the seven road impact areas. 

Average annual rainfalls vary with altitude, the lakeshore areas 

showing a lover average annual rainfall. Maximum average annual rain

fall is.1,524 mm., and the minimum is 1,016 m. Oue-half of the total 

annual rainfall occurs between March and May. The second, smaller rainy 

season takes place during September, October and November. Flooding 

does not occur due to the prpsence of streams which drain the area, 

and the lack of plains. Groundwater can be reached with traditional 

methods of well construction, but the quantity of available water is 

insufficient, due to the distances which must be traveled in order 

to obtain it. Slow-moving stream constitute a further arnhlem, 
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There are no major cash crops in this area due to underdevelopment. 

Families have an average of eight acres, only of which is underone 


cultivation, according to one source. Small quantities of mangoes
 

and sometimes sugarcane. and bananas are sold in Kisumu, but the
 

remainder of these and maize, sweet potatoes, groundnuts and tomatoes 

are consumed at home. Any surplus is sold to generate income to pur

chase otherhousehold item. Some families keep cows to sell for 

school fees, provisions, and for dowries. One source reported averan 

age of six cows per household. The main staple is ugali (porridge), 

sometimes mixed with dried cassava, fish or vegetables. 

The Awach Market is situated at the intersection of the Bondo/ 

[isumu road and the R.A.R. It is the only market in the impact area. 

Its market days are Tuesdays and. Thursdays. The attendance at this 

market is relatively low, between 800 and 1,000 people. Of 17 struc

tures, only 11 are open, due to lack of business. There are seven 

general retail shops, two hotels, a butchery, and a bakery. Monthly 

rants vary according to size from Ksh. 40 to 200. One hotel is rented 

for Ksh. 60 per month. The other is run by its owner, who built it 

in 1975 through a loan from the County Council. One source mentioned 

that any monthly income must be returned to these shops to remain in 

operation. Seventy-five percent of the shop owners live within the 

impact area. 

Kambare market is located four km. to the north, outside of the 

impact area. The majority of the residents of the impact area pa

tronize this market, whose market days are Tuesdays and Thursdays. 

Its maximum ttendance is between 1,500 and 2,000 people. Of 23 struc

tures, ton are operating. The others are closed for no aovarent
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reason, or are under construction. There are four retail shops and 

two butcher shops which alternately operate two weeks per month; 

they slaughter two cows per week. The monthly rents range from 

Kah. 40 to 120. The shop owners' monthly incomes range from Kah. 600 

to 3,000, depending on the shop. The building loans came from the 

County Council in 1943. One butcher shop cost Ksh. 15,000 to build 

in 1973. Three shop owners in this market come from the impact area. 

The MLrier'i (Riat) market is located to the southeast of the im

pact area. It is small and not very important to the residents of 

the impact area. Of its 25 structures, only seven are operating. 

The others are closed due to a shortage of operating capital among 

shop operators. Monthly rents range from Kah. 40 to 200, with income 

ranging from Ksh. 400 to 1,000 (see Maps 10 and 11). 

There are two schools within the impact area, a primary school 

and a nursery school. Children not enrolled in these schools attend 

nearby schools outside the impact area. A site for an Adult Education 

Programma is soon to be chosen. Some attend the Adult Education Pro

gramme at Bondo. At the time the study was made, there was no pro

vision for the delivery of health care services to area residents, 

but a proposal for a dispensary was being considered. Malaria is a 

problem in the area. People travel to Riat or Akala for health ser

vices. There is no credit programme, nor a settlement scheme in the 

area. The Combewa Farmers' Society serves the residents of the impact 

area.
 

The Kisumu access road is approximately seven km. long. It turns 

off the Kisuu/Bondo road a few meters west of Awach Harket. Although 

the road can be traveled by motorized vehicles, there is no reported 

vehicle movement, with the exception of one medium-sized truck which 
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trauports sand to Nduru Primary School, and two light vans. There 

are no buses, and people must walk to Aiach to find adeqte tan-s

port. Donkey-pulled carts are used to transport goods to and from 

market, and water vessels to and from rivers. 

As residents of this area have already had access to many markets 

and to a resonably well-developed classified road network in close 

proxaity, It is difficult to pinpoint what further developments may 

result from the rural access road. 



III. DATA BASE AND COLLECTION PROCEDURES 

The data utilzed in this report originate from two sources: 

( far) urveys implemented inseven road impact areas by the 

Central Bureau of Statistics (CBS), Ministry of Economics Plannin8 

and Development; and (2) Traffic and Community Inventory Surveys 

implemented in the same areas by the Ministry of Transport and 

Communications (MOTC). The details of the impact study 

design as vell as different procedures of data collection can be 

found in the Government of. Kenya MOTC Report, A Modified Framework 

for the Iact Study to Monitor and Evaluate Rural Roads Falling 

Under the Rural Access and the Gravelling, Bridging and Culverting 

Programmes, July 1980. 

A. CBS Farm Surveys 

CBS farm surveys were initiated in February 1979 in seven 

rural access road impact areas. The farm surveys aim at establishing 

the changes that relate to:
 

o household size, composition and structure 

o size of land and livestock holdings, and of other assets 

o cropping, marketing and consumption patterns
 

0 mon-farm activities
 

o road use
 

o nutrition and health status. 
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A total of 120 households were randomly selected in each of ':the 

impact areas for the seven rural access roads located in seven different 

distr.cts of Western and Nyanza provinces (See Map 1, P.27). As 

indicated in Table 4 the sample included different percentages 

fo'fhoueholds in each impact area, covering in Kakamega 100 percent 

of all households and in Bungoma, less than 50 percent. 

Of tie 120 households included in the sample, 60 were within
 

1an. of the rural access road while the ther 60 were more
 

than h km. from it. This was in practice the case for five of 

the roads, namely Kisli road 9, South Nyanza road 7, Kisumu road 8, 

Siaya road 1 and Busia road 4. Due to the fact that in Kakamega 

road 6 all of the 109 households were included in the sample, a
 

special stratification was not made; rather, the households were 

divided into two categories of distance for purposes of analysis, 

those living within km. of the road and those living between 

and 1 km. from the road. Zn Bungoma road 13, the following stra

tification was utilized: 

o Stratum 1: 40 households witbin h km. of the road
 

o Stratum 2: 40 households 4-l km. from the road
 

o Stratum 3: 40 households more than 1 km. from the road 

This was necessary because the width of the impact area in Blungoma 

was greater than in the other areas. 

All questionnaires, with the exception of the N9trition Kodule, 

were administered to all households sampled, In accordance with 

A 
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Table 4t $auple population and seate six by toad,
 
nmber of households and distance to road 

Slaya 
4 Ikf 
$1;-14 ka. 

Total 
households 

179 
179 

Sapl,e 
hoUdeholds 

59 
19 

Monthly1 

15 
15 

Qtte/, 1 

14 
15 

Q.artet 2 

.5 
14 

Qatet 3 

,5 
15 

Total 358 118 30 29 29 

Skm. 
q..l1 k, 
14km,+
Total 

142 
147 

289 

60 
6 

122 

1s 
16 

31 

14,. 
15 
."
29 

16 
16 

32. 

15 
1S 

30 

taksmesi" 
h km. 
-l km, 
14 km. +1 
Total 

58 
51 

109 

58 
51 

Abw. 

109 

is 
i2 

27 

5 
13 

28 

14 
. 3 

27 

14 
13 

27 

S. Nyanza 
Skm. 

4-14 km. 
Lis km. + 
Total 

1-nu 

60 
61 
--.

290 

60 
61 

121 

5 
15 

31 

Is 
1s 

30 

1.5 
15 

30 

15 
15 

30 

i 

k . 
h-l kn. 
III km. + 
Total 

95 
95 

190 

60 

120 

15 
1. 
.--

30 

IS 
15 

30 

15 
15 

30 

15 
15 

30 

4 km. 
h-14 k. 
1I km. + 
Total 

127 
127 
-
254 

60 
60 

-
120 

15 
15 

..-

30 

15 
is 

.. 
30 

15 

30 

1 
is 
-
30 

Bungoma 
Igkm. 
h-14 km. 
1 k. + 
Tot.l 

G1MW TOTAL 

128 
122 
122 
372 

1862 

42 
40 
40 
r2 

_ 

11 
10 
10 
31 

11 
11 
10 
32 

10 
10 
10 
30 

10 
9 

10 
29 

louueholds inte'viewed once a month 

'Rouseholdz inter'icwod every thr-,e =onths 
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procedures adopted by the National Nutrition Survey, the Nutrition
 

Kodule was administered to those members of households whose ages 

ranged between six and 60 months. 

Questionnaires dealing with household size and composition, live

stock and assets, and landholdings (Forms E/Sl, K/S 2.3, E/S.6, and 

WUT-1 in Annex 6) were administered to all households sampled once a 

year starting in February 1979. Forms E/S.3, E/S.4, E/S.5, and E/S.6 

(also in Annex 2) were administered periodically. Thirty households 

from each road were selected for purposes of monthly interviews. The 

remaining 90 households were divided into three groups to be inter

viewed every three months. For purposes of presentation, the data 

collected monthly were pooled with data collected quarterly 

corresponding to the appropriate months. For instance, unless 

otherwise indicated, "1st Quarter" data consists of data gathered 

from the same 30 households interviewed in each road during June, 

July, and August of 1979 plus the data gathered from those households 

visited every three months that were interviewed for the first time 

during the particular months named above. 

Several problems have emerged in the collection and analysis of
 

these data as follows:
 

o 	Because households are being interviewed monthly and quarterly
 
two resident enumerators are employed per road area. This
 
procedure is not only expensive but also involves a great deal of
 
supervisory effort. The analysis of these two different sets
 
of data is cumbersome as the differences in the modes of
 
collecting information make any interpretation difficult.
 
Thus, subsequent to an analysis comparing the reliability of
 
information gathered monthly as opposed to quarterly, the
 
Central Bureau of Statistics has recommended the discontinua
tion of quarterly data collection. Future periodic data on
 
these seven roads as well as those to be included in CBS-farm
 
surveys will be based upon monthly interviews.
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Data verification involves a rather lengthy period which
 
delays analyses and often requires verifications in the
 
field. As a result, although 1980 second baseline data
 
on all roads are available, and computer and hand verifi
cations have been completed, a new verification in the

field has become necessary. Thus, the second baseline
 
daca on these roads, which might have yielded some changes

inhousehold structure, livestock and assets, as well as

holdings and cropping areas, cannot be comprehensively

presented.
 

B. MOTC Traffic and Community Inventory Surveys 

The Traffic and Community Inventory Surveys were implemented 

in March 1979 in all seven road impact areas covered by CBS. They 

were repeated inNovember 1979. In August 1980, Traffic Surveys
 

were conducted insix of these road impact areas; 
 another Traffic 

Survey will be carried out on all roads inNovember 1980 (See Chap

ter VI). 

The Traffic Surveys aim at measuring changes in the volume of
 

vehicle and pedestrian traffic on the roads both before and after
 

their construction.
 

The Community Inventory Surveys aim at establishing the changes 
in the access to local infrastructure and to the services provided
 

by :ocal schools, health centres and stores to residents of the
 

relevant impact areas.
 

All seven roads covered by CBS surveys are included in the
 

Traffic Surveys. 
 Community Inventory Surveys were administered to
 

schools, health centers and duka stores within the impact areas in
 

1979. 
In 1980 an attempt was made to cover infrastructure "near"
 

the impact areas to which the area residents couLd have relatively
 

easy access.
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The method utilized in Traffic Surveys was modified in 1980 to 

reduce costs. During 1979 the traffic on roads was measured 
. during five consecutive week days. The enumerators stood at a 

point two km. from what was thought to be the "main linkage" 

of the rural access road. In 1980 traffic was counted only on two 

"Y' days, a market and a non-markst day, on both sides of the roads. 

ii12i::••C....
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V, BASELINE DATA
 

This chapter su marizes the baseline survey findings for the 

seven roads included in the impact study. The information used is 

drawn from a series of observations taken by enumerators in each of 

the road impact areas. Some of this information is drawn from annual 

observations, soma from quarterly observations and the remainder from 

monthly observations. Wherever possible, monthly and quarterly data 

were combined to help eliminate seasonality and to create a more re

presentative composite baseline (rather than a baseline at one par

ticular point in tinu).
 

The data that follows includes information by road impact area, 

by male- and female-headed households, by distance of households from 

the road, by tenure, aid by self-employed and non-self-employed 

farmers. The baseline information for impact areas is treated in 

several categories--household information, livestock, structures and 

tasets, etc. These categories also are used in analyzing the cross-sectional 

categories to the extent they are appropriate and data is available. 

As noted in the introduction to this report, while the baseline 

data being collected is to serve a variety of purposes, its major 

uses will be to determine the benefits of each road, the incidence of 

these benefits on various socio-economic groups, the economic value 

of the road project, and some of the more important costs and benefits 

that fall upon various households in the impact area(s). 
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A. By Iftact Area 

1. Household information 

Data on the ndividuals living in the households primarily 

within the impact areas have been collected on a number of variables 

including size and composition of households, heads of households by 

sex and age, educational attainment of residents and distribution of 

population by place of birth.
 

a. Average size and composition of households
 

Table 4a indicates the composition of the households in 

each road impact area. A total of 1,795 households are located in the
 

impact areas of the seven roads being considered. There is a substan

tial difference in the number of households in each of the road im

pact areas. For example, over three tines as many households can 

be found in Siaya as inKakamega. The number of persons in all house

holds is 10,931. The average number of persons per household varies 

considerably,however, with households in Siaya having only half as 

many people per household as do households in either Busia or 

Kakamega. As is the case in many developing countries, the population 

is basically young with nearly half the people in each household 

being children who are under 15 years of age. 

b. Head of households by sex and ae
 

The total number of household heads in the seven road Impact 

areas is 1,802. Of this total, 1,385 (77 percent) are male and 

417 (23 percent) are female (See Table 5). There is a wide dif

ference in the percentage of female-headed households between road 

70
 



I All~
 

ad
 

4 *1l 

-4 aa 

* 
71
 



X
1 

ow
 

M
 

N
 

oa 

-r 

fr40~ 

1 4 

a
 4 

-4
 

M
 

4
 

. 
i.l 

A04 
C4 . 

C4 
c 

u 

1~
~

~ 0 

1 

. 
C

1
4. A

 

~ 

V
9~

N
 

!! 

A
M

 

''V
f 

X
vI 

o
~

b
i 

n4 I 

06 
P

" 

n 

-

4 

4 
"4 

i 

U
' 

04 
,~ 

U
72 



* 	 imact areas. Zn Bungoai they consitute only nine percent of total 
households, while in Siaya they account for 47 percent of all house

hold heads. 

The percentage of fmale heads of households in different age
 

categories is also shown in Table 5. The percentage of female head
 

of households tends to increase in the higher age categories. 

c. Population distribution by educational attainment 

Table 6 shows the number of persons in each impact area 

who have attained certain levels of education. Of the 11,020 per

sons considered, 6,262 were too young to have been eligible for
 

formal education. There were 4,758 persons eligible for education
 

In terms of age; of this total, 50 percent received some education.
 

Various levels of Standards 1 through 8 were reached by 41 percent (1,962) 

of those eligible for education. Form 1 through 6 attainment was 

achieved by 372 persons (7.8 percent of those eligible). Of this 

372, seven achieved Form 5-6 level. 

The percentage of those in each impact area who are eligible 

and who atained come formal education is as follows: 

Road impact area Percentage of population formally educated 

Bungoma 	 49
 

Busia 48
 

Kakamega 65
 

*Kisumu 38
 

Kisii55
 

South Nyanza
 

SLayc 	 3 
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The data for theinuber and percmntage of' those in the "never. 

attended" category1inTable 6 are not complete, They 'do indicate, 

as would be expected, that the older people are .the largest group 

withImnthe impact areas who have never attended school. Those in 

the younger age categoies are mostly school attendees.;, Consequently, 

while it is possible for new rural'roads to impact'on school atten

dance, it'is not likely that the roads being considered here will have 

a major impact on this variable. 

d. -Distribution'of vopulation'by place of birth 

Table 7 shows the birth place of those persons who now 

reside in the impact areas of the roads being considered as a per

centage of the population born*within the impact area, within the
 

same district in which the road is located but outside the road 

impact area, or outside the district in which the road is located.
 

Seventy-six percent of those now residing in the impact areas were
 
born in the impact area. Another 15 percent were born outside
 

the impact area but within the district in which the road is located.
 

Thus, despite the fact that the roads are very near district borders 

(See Hap 1, page 27) over 90 percent of the population was born in 

the same district where the road has been bu:lt indicating that the 

population is not very mobile. 
Only eight percent of the residents in 

the impact area were born outside the districts where the roads are 

located. 

2. Livestock 

Table 8 indicates the type and number of different kinds of
 

livestock'held by households in each road impact area. Three road
 

P:
 

75
 

,'.,-''.,:,.-., /'.. ..,"L :'.
,U :';i.-' 




10 

H
i-

N
 

N
 

C4 

C
4 

g
4 

W
 

O
N

 

101 

0s 

cl0 
~ 

. 

A
j03 

0 
A

i 

r4 

u. 

-

V
-

L
I C

O
Ir4 

N
 

r%
 

N
 

C
C

 
0%

 

co'" 

t 

M
 

'4.M
 

N
 

ca e N
 

%
 

L
 

C
., 

U
.1 

l "4 

co1 

4 
0
 

0
 

0%
 

4 

4J14 *~7.6 



414 

-44 

:i ~~ 
~ 

~".:.: 
~i ' 

~ 
a

" 
; 

I,, 
U

..:, 
L

 ,,o 
. 

~ 
I 

41 
I 

' 
. 

-
: 

" 
' 

. 
' 

' 
'.. 

:"
-

U
: 

N" 
'' 

0 
N

: ."t 
Ifl: 

A
". 

4C
4 

pi 
toi 

. 
-" 

.. 

.4m
1 

0i -so~ 
0 

0 

~I 
4 

w
 

18141 

0
. 4

 
I 

0 
,N

 
0 , ' 

-
6 

IN
"II 

pi 
" 4 

1
i !:';:"

'+
;:"

"
 

",.
"" 

"4 
" 

t&1 
t4

 
000 

1 

1. 

P4-

Ina 
*.a 

P
 

.: ::: 
:"


0 
0 

0 
0 

4
 
,
I
 

:
 

0
 

0
 

't 
0
 

.
o 

fIA
". 

" 
, 

.
",II



areas-Busia, Kisumu, andSiaya-have no improved cattle. Incon

trast, Bungoma has more'than 1000' head. The other three road areas 

have relatively small cattle holdings. Thes differences'inamount 

of, improved cattle-held can in' part. be attributed to the difference 

in size of populations in the various raod impact-areas. For example, 

Bungoma, ,which has the largest population, also has the largest 

number of. improved cattle.:' 1iisum on the: other' hand' which has, he 

smallest population has no improved cattle. Improved bulls make'up. 

24 percent of the total; improved oxen account for eight percent 

and female stock for 61 percent. Steers comprise six percent of all 

improved cattle.. 

Unimproved livestock is also indicated in Table 8. Busia and
 

South Nyanza lead in numbers of unimproved cattle with 1,612 and
 

1,046 head respectively. The number of sheep, hogs, donkeys, chickens,.
 

and goats is also shown in the Table. When the impact areas are taken
 

collectivelj, the average number of chickens per person.is just over
 

1.5. The average number of cows per person is just under 0.67.
 

3. Structures and assets
 

a. Structures by type 

The type and number of structures present in each read 

impact area are shown in Table 9. Only two percent (73) of the re 

sidential structures in the impact areas are permanent; eight percent 

(328) are semi-permanent and 90 percent are of traditional construction.
 

There are, on average, 2.19 residantil structures per household and
 

2.82 persons per structure. Various animal shelters are more pro

minent in absolute and relative (per household or per animal) terms 

in Busia and Siaya than in other impact areas. 
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b. 	Implements and equipments. 
Table 10 showsimplements and other equipment ond by 

households'in the impact areas. The unaber of households per .item 

"for selected items are. 

Itam 	 No. houahold,, Per item 

radio 	 3.30 

bicycle4.*37 

paraffin lamps -1.46 

plough 	 4.*35 

The 	range in numbers of households per item for.each of these 

items ii wrde between impact areas, In: the aseof bicycles, for 

example, it varies fromone bicycle per 2.52 housaholds in W~damega 

to one bicycle iper 8.18 households .in Kisumu. 

4,.' 	 Tenure

a.. Oinershiv of land
 

The ownership of land by size of holding in each im-.

pact area is shown in Table 11. Overall, 58 percent of the house

holds own less than 2.0 hectares. Eleven percent of the households 

own more than 5 hectares. Large landholdings are prominent in 

Kakamega, Busia and Bungsma. 

b. 	 Land area cropped 

The land area actually cropped per household is shown in 

Table 12. Of the total cropped area, 78 percent is owned or partially 

owned2 and two percent is rented. The type of ownership of 20 percent 

of the crop area was not stated. The total area cropped per house

hold varies significantly between road impact areas. More than eight..
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times as much area is cropped per household in Iakamega, for exoaple, 

than- in ! isumu. In pat this reflects t.he different size holdings per 

"household in the various impact areas. Kakamega landholdins .per 

household are .much arger than Kisumu's, forexample. It also is a 

result of the type of agriculture carried out, the land area in the 

impact area thavis actually being used, and the total area within 

'the impact bondares* 

*'c. Structure of land tenure for area cropped 

Table 13 shows the tenure patterns f0rcropped area in, 

each of the seven road. impact areas. Total areais 1. 037 lmn. 3 

:(1037 he.). Of this amount, 807,178 ki. 2, (or 79.: percent) is 

owned or partially owned while 22,753 are rened. Only in Bungoma 

is a substantial-amount of 'land rented. . 

d. Crop .area distributedoby tenure. system and number of plots 

tin
The crop area he seven road .impact area is distributed 

by both number of plots per household and tenure.system in Table 14. 

Very little cropped areais rented. Substantial variation occurs in 

the crop area owned by number of plots in some road impact areas, 

although not in all of them. Thus, in Bungoma, 81 percent of the crop 

area is found in one-plot holdings,and only one percent in more than 

three-plot holdings; in Busia, 29 percent of cropped area is held in 

one plot, while 37 percent of the total cropped area is held in more 

than three plots. Viewed together, however, the distribution of total 

cropped area holdings by number of plots is fairly similar. Thirty

two percent is held as one plot, 25 percent is held as two plots, 12 

percent is held as more than three plots, and 31 percent is held as 

more than three plots. 
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The geographical relationshp of these plots to each other is not 
known from the data available to MOTC. Thus, it is difficult to devel

op conclusive findings as to the total extent of land fragmentation
 

in the impact areas. It does appear, however, that land is substantial

ly fragmented and that plots are often well dispersed geographically. 

Such a pattern of land tenure may make it more difficult to absorb 

some agricultural technologies such as more modern farm implements. 

e. Area and number of olots in different crops 

The area in the top ten crops by impact area is shown in
 

Table 15. Hybrid maize, beans, and local maize constitute over 76 

percent of the area planted in the top tan crops, and account for 75 

percent of total cropping surface. 

The top ten crops by surface cultivated constitute 98.4 percent 

of total area farmed. This surface planted represonts 911.6 ha. The 

rather large figure for beans is in contrast to the small number of 

plots declared by farmers; we must conclude that bean plots are con

siderably larger than many others. More extensive verification of 

this (in the field) is required. 
2
Grain crops account for 5,278,422 m. , or 58 percent of area.
 

Food crops are grown on 8,377,584 m. (92 percent), while cash crops 

2(cotton and groundnuts) are grown on 738,170 m. (eight percent) of 

the total cropped area of the top tan crops cultivated. 

The percentage of area in cash and food crops in each road impact 

area can also be calculated from Table 15. Busia has the highest 

percentage of cropped area in cash crops (27 percent), while Bungoma
 

and Kisfinu have the lowest area (0 percent). 

The percent of cropped land in grain crops varies substantially 
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between road areas, as: also shown in.Table15. Kisumu has a larger 
proportion of iis cropsin gran (88 percent) than any other road 

impact area, whereas Busia has the least, (51 percent). 

The top tenq crops with the greatest number. ofP'lots are presented 

in Table 16. The number of plots for all crops is 8,991, more than 

*two times the reported number of 4,504 plots' for all holding 'areas. 

-Itappears that this large increase in the number of plots reported 

is the result of counting any area in a single crop:as a plot. TH.us, 

a single garden plot containing cabbages, onions, beans and potatoes 

Smay be counted as four plots for purposes of specifyin- plots in dif

ferent crops. The number of plots of sugarcane and coffee indicates 

their importance as cash crops in the impact areas, especially in 

Kakamega and IKisii. 

5. Farm input and output 

Table 17 presents the data relating to farm inputs, outputs, 

and sales of agricultural produce. Livestock product disposition 

data are as yet too incomplete for purposes of generalization. 

The total value of farm inputs isKsh. 57,479. District figures 

vary from a suspiciously low Kah. 182 inBusiao Ksh. 24,086 in 

Bungoma. Differences in population between these regions does not 

explain the large disparity. Further close monitoring of the data 

with respect to the very low figures for Busia and Kisumu (Ksh. 395) 

is warranted. 

Average value of inputs for the seven impact areas is Ksh. 8,211. 

Three regions lie in genaral proximity to the mean, Kisii (Ksh. 5,984), 

Siaya (Ksh. 10,847), and Kakamega (Kah. 12,745). Bungoma is far 

higher (Kah. 24,086), while the strangely low values for Kisumu 
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(Ksh. 395) and Buaia (Ksh. 182) have already been mentioned. Only 

future survey.runs will confirm whether such' didstrict: variation is
 
truly, representative of-population econominc strateies, or whether
 

.. it is:a result of. early data collection. 

The average quantity, of agricultural: outputs is, 228,267 kg. There 

is: again considerable variation by region. Bungoma is highest
 

(6829623 kg.), followed by Kakamega (418,1211g.), Kisii (142,786 ks.),
 

Siaya (134,420 kg.), South Nyanza (i15,221 kg.), Busia ' (79,848 kg.), 

and Kisumu (24,838 kg.). Inputs do not appear to determine outputs; 

average ratio of value of inputs to output weight is .036. However, 

for Busia it is a surprising .002; or, taken inversely,.otal output in, 

-Busia in kilograms: is 439 times the value of inputs': in ,shillings. On 

the :other -hand, .for Bungoma, leading input ,and'output area, %output 

is only 28 times the-value of inputs, a figure exactly equal to the 

overall average. 

The quantity of output sold averages 99,273 kg. and Ksh.88,418
 

over the seven impact areas. Kakamega has. the higtest value for weight 

of produce (kih. 312,699), but the lowest for price per kg. (Ksh. 0.28/ 

kg.) Kisii, with a total weight well below the average (36,028 kg.) 

has the highest ratio of price to quantity (Ksh. 4.57/kg.). An exam

ination of Table 19 indicates that 90 percent of total crop value in 

Kisii is due to coffee, a significant cash crop in that district. 

6. Crops harvested 'and marketed (value sold) 

As is indicated in Table 18, the ten most common crops by
 

weight vary considerably in their distribution among the impact areas.
 

Local maize, the major subsistence crop, is heavily grown in all areas;
 

the average quantity harvested is 142,379 kg. Bungoma grows the
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largest total amount (641,389 kg.), isi produce. the least (3,650 kg.). 

Population does not seem directly related to the' figures for ma.ize, 

as is exemplifiedby the fact that Bungoma produces .about. ten times 

-
the amount grown in Siaya,. a district roughly similar in population 
size. .
 

Cash cropping ,is:extremely variable by region, according to the 

results of the survey. Coffee, for examle is. grown in only two 

districts, and95percent of the total is grown In Kisli. Sugarcane 

is grown in three districts, though Kakamega is by far the major pro

ducar, harvesting 89 percent of the total. The pattern is the same 

for cotton, which is grown in Siaya, Kisumu,.and particularly in Busia, 

which produces 88 percent of the total. 

The total amount of all crops harvested in the seven impact areas
 

is 1,597,866 kg., o0f which the ten most common. crops comprise 98 per

cant (1,567,213 kg.). By impact area, the top crops comprise anywhere 

from:92.9 percent of the total as in South Nyanza, to 99.7 percent in 

Siaya. The rather. low figure for Kisumu (74.6 percent) is explained 

by the fact that the population alone among the seven areas grows a 

significant quantity of a special variety of millet. When this crop 

is included in the total, 91.8 percent of the total output is accounted 

fo r. 

Local maize is by far the dominant crop in the impact areas, both 

in terms of weight harvested (62 percent of total) and in value sold 

(48 percent-see Tables 18 and 19). The total value sold of local 

maize for all the impact areas combined is nearly twice that of coffee, 

over six times that of sugarcane, and about nine times the value received 

p for cotton. All districts report substantial amounts of maize sold, 
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except for for Kiaii.. (Kah.95) and Kisumu (Kah. 684).. Average maize 

crop sold over the period: measured is Ksh. 42,857. Bonoma' alone 

sells 65 percent of tha total (Kah. 195,795).
 

No'other crop is reported sold by all ipact areas. 
 At, the other
 

extrem, Kaka.ga sells over one-half (52 percent) 
 of the sugarcane
 

(Ksh..24,179), and Busia 
reports sales of .89 percent of the Cotton'
 

marketad, (Kih. 29,611). These crops-represent 28 percent and 52 per-


Cent of .their total crop marketing, respectively
 

The sales value of the tan most common crops in eaich of the re

:. gions is over 90 peicent of total crop sold in any given area. The,
 

percentages range from ,.low of 91.6 percent for Siaya to a high of
 

100 percent for Kisunu. The crop sales values, for iaunu are sparse;
 

close attention to 
the data for this districtmus't be'mainiained in 

the future. 

7. Non-farm occupationsand income
 

By far, the most important non-farm occupations in the seven 

impact areas are those of teacher, salesman or clerk,, vndor of food,
 

tobacco and beverages, and general labourer (see Table 20). 
 Other
 

important occupations are those in construction, nursing, and protec

tion (guarding).
 

Average total income of teachers for the road impact areas combined
 

isKsh. 51,903. Values by region vary from a low of Ksh. 20,089 in
 

Siaya to a 
high of Ksh. 72,747 in Kakamega. However, the population
 

of Siaya is about three times that of Kakamega, leading one to question
 

the accuracy of the data. 
All in all, the seven regions have a sig

nificant part of their total non-farm income in 
 teaching and teaching

related activities. (See Table 20a 
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This raises the question of the relevance of collecting data on 

households which may not be involved in agriculture except as an ad

junct to teaching or other professional activities, a.$., nurses, 

clerks, bockkeepers, jurists and legals, and the like. The survey is 

designed to wsuure the non-farm economic activities of the agricul

turalists and herders who make up the vast bulk of the local popula

tion. While data on the other non-farming groups may be important, 

it taends to confuse an examination of the economic evolution of the 

greater part of the population, the population for which roads are 

beins constructed. 

The categories which are more relevant for determining the econom

ic impact on farming families are those of salesmen, food and tobacco 

vendors, labourers (including construction), protection services, and 

forestry workers. These types of occupations are those which can be 

engaged in by primarily male household heads and family members be

tween major agricultural activities. There do not seem to be, more

over, many non-farm occupations in which female heads of households 

can engage. Probably sales or vending activity along the roadway or 

market area are alone in having any number of woman participants. 

8. 	 Household expenditures 

The 15 most important household expenditures, as indicated in 

Table 21, account for on average, 98 percent of total disbursements.
 

Regionally, these figures range from 91.8 percent in Busia, to 99.9 per

cent in Siaya and Kisumu. 

Expenditures for supplies from the duka are in all cases.but 

Kakamega the most important. In this district, duka expenses are ex

ceeded fairly closely by school fees. 
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Clothing and' footwear rank secoud, to duka supplies,, comprising 

15 percent of all household expenditures.' .uka goods constitute 31 

percent of the total. School fees also require.a large portion of 

the household budget (11 percent). 

Total value of expenditures is quite variable bY region, running 

from a high of Ksh. 119,809 for Bungoma to a low of Ksh. 21,261 for " 

Kisumu. Part of this larger figure is explained by ailarger popula-. 

tion'size for Bungoma. 

Average.total expenditures per regiou for the 15 nos t.common ex

penses is Ksh. 27,160. It is clear that, even taking into account., 

the different population sizes, there is:considerable variability in . 

cons mption patterns among the areas. In order to appreciate the dif

ferential impact-of road construction on consumption patterns and 

volume in the seven areas, we must know much more about the economic 

and socio-cul:tural-reasons for the variety we encounter in Table 5. 

9. Capital transactions 

In Table 22, the data for capital transactions reveal a large 

inflow of cash to households in'the impact'areas. Disregarding sales 

and purchases of capital equipment (which monetarily are rather in

significant compared to loans and remittances), Ksh. 689,505, or 80 

percent of the total of all loans and remittance flows represent cash 

inflow to households. Remittances received are 79 percent of ,the in

flow, and constitute a permanent increase to household assets. 

Remittances received are equal to over five times the value of 

remittances sent. The comparable ratio for loans received to those 

given is .4. 
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It: is interesting to; speculate on the: exact, origin, of..the, grantors., 

of the loans received. If the loans are.being granted locally between 

neighbours and relatives, we should expect to see figures for loans 

received and given which approach equality', assuiing the data are 

tru-lybeing collected randomly. It may well be, as is the case for 

remittances, that loans ate being granted from' urban: areas of Kenya. 
On the other hand, perhaps many hosehold heads prefer to declare some 

or all of their cash remittances received as loans to avoid 'taxation. 

The regonsl figures for remttances and loans are, quite varied 

and, in some cases, truly problematical. The unusual imbalance in 

Kisii in the direction of loans-received (43 times the value is re-, 

ceived than.-granted) is contradicted by the situation in Kakamega 

(six times the value is given than received). The problem is the 

same: for remittances. The ratio of loans received to given is nearly 

16 in Siaya and 15 in South Nyanza. On the other hand, "the ratio is 
reversed in Kisii, where slightly under 12. times thevalue of remit

tances is given out than received. Six of seven regions run in the 

direction of increased cash possession, however, as do five of seven 

for loans. 

What sense to make of such variable statistics will definitely re

quire more in-field analysis of the economic and social patterns of 

all regions. Data collection techniques must be vigourously super

vised to ensure accuracy and comparability of categories. 

10. Road use 

The first traffic surveys on the seven impact study areas 

were taken in March, 1979 prior to the completion of the roads. At 

that time and during the subsequent survey period (November 1979) the 
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survey tam visited ons4ide of the road two km. sway from what
 

was considered to be the main Linkage of the road.
 

Table 23 shows.the average 12-hour traffic volume on each of these 

roadsin March 1979. Although the volume of traffic was ,low on roads 

where"some vehicle traffic was observed, the fact that on four of -the 

seven roads studied there were cars or small trucks indicated that 

even prior to their. construction, the existing tracks were somewhat 

motorable. Similarly, the existing tracks,were extensively used by 

the pedestrians and by those in possession of bicycles and motorcycles. 

Obviously, the major reason why no vehicle traffic was observed on 

the Siaya,-Kakamega and Busia roads was the absence of bridges that 

would-have given access over' the little rivers dividing them. 

Table 24 indicats the bicycle, pedestrian and animal traffic on 

the seven roadspriorto their construction. Table 25 lists some of 

the major institutions an'd locations frequented by the respective 

area 'residents and the corresponding distances and mode of travel to 

them. Also, as Table 25 indicates, prior to the construction of these 

roads, area residents did utilize buses orfmatatus in order to reach 

schools, markets or posho mills in the vicinity. Thus, the major 

differences brought by the construction of the roads is restricted 

to, first, the relative comfort offered to road users, and, second, 

the possibility of using them year-round because of the all-weather
 

quality of the roads built. In addition, these data indicate that a
 

more substantial difference in terms of agricultural and marketing
 

activity is to be expected in road impact areas which were totally
 

imnotorable due to lack of bridges than in areas where the existing
 

tracks offered access for most of the year except for the heavy rain 

seasons. 
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Table 25: Distance and travel time to schools. health ,
. clinics, shops, ae. from the road 
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. 

No analysis of the economic and social impact of rural road con

struction would be complete if it ignored the differential effects 

on various population groups or categories. It is highly important 

for host countries and donor agencies alike to appreciate who benefits 

most or least from development projects in order to complement such 

projects with, measures designed to counteract undesirable economic or 

social consequences. 

Important considerations dictate that we focus on he data relat

ing.to amile- and female-headed households. Such female-dominated 

groups form 23 percent of. the 1,660 households surveyed in the seven, 

impact areas, and range from a low of nine percent: in Bungoma to 47 

percent in Siaya. It is apparent that such households are an impor

tant social characteristic of rural Kenyan society, and an examination 

of their present and changing demographic composition, share of pro

ductive resources and technology, basic standard of living, recourse 

to health and education facilities, and position in relation to male

headed households in rural economic activities is imperative. 

re-

B.. By Male-- and, Female-headed, Households"... 

We shall examine here the following baseline variables with 

spect to the two types of households: demographic characteristics, 

educational level of family head, land tenure and area cultivated,
 

ownership of equipment and implements, types of household structures, 

possession of improved or unimproved livestock, sewage disposal facili

ties, radio listening habits, and recourse to health care facilities.
 

Following this, an examination shall be made of data covering 
 a
 

period of six months, which gives us an over-time baseline record of
 

agricultural and livestock inputs, agricultural outputs, principal
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non-farmw incoma-:activity -,and regular and major household expenditures. 

This baseline timeperiod can be extended in subsequent data analysis. 

1. Household demoaraphy 

Family Comosition characteristics as presented in Table 26 

reveal that, in respect to average household size for the whole sam

pie, male-headed groups are 35 percent larger than their female-headed coun

terparts. However, when we compare female-headed families (always 

nuclear) with monogamous male-headed households (78 percent of the 

total of 1,279 surveyed), we find a difference which can be accounted 

for by the absence of the male head tone (5.74 and i4.90 prsons, re

spectively). •On the other hand, the is considerable difference in 

family size between male-headed polygyanous households (11.15 members) 

and male nuclear and female nuclear families (5.74 and 4.90 members, re

spectively). Since polygamous households constitute an average of 

but 17 percent of all male-headed families (ranging from five percent in 

Kisii to 24 percent in Busia), the difference in number of children 

(under 16 years) per househoid between male-headed and female-headed 

families is not as great as might be expected. Nevertheless, male

headed groups as a whole have 27 percent more children than female

headed families. 

With respect to the place of birth of family members as presented
 

in Table 27, no remarkable differences appear between male-.and female

headed families. There appears to be sc.! tendency, as yet unexplained,
 

toward a greater incidence in female-headed families of births outside 

the impact area. This is probably attributable to the practice of 

patrilocal residence, whereby wives may be obtained at some distance
 

from their future living sites. Thus, the out-migration or death of
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the husband and the fact that some births probably occurred at. the ...... . 

mother's father's homestead, result in a slight skewing of the data, 

as observed above. 

One final population characteristics with reference to type of 

household head is that of education. InTable 28, level of education 

by impact area is presented. For the total area surveyed, the educa

tion levels of family heads by sex are clearly skewed in favor of 

male education-74 percent of females heads of households have never 

attended school; only 40 percent of male heads have not. This dis

parity ranges from a high of 80 percent versus 25 percent for Bun

goma, down to a situation approximating equality in Kiakame.ga, where 

28 percent of men and 33 percent of women household heads have never 

had formal education. 
In the future of the rural road impact study we will want to moni

tor household demographic data carefully. Of particular interest 

is the proportion of female-headed families in each area and the level 

of education of family heads. Will the trend toward matricentric 

nuclear families, itself largely a result of male, long-term migration, 

be reversed, or will it be accentuated? Elsewhere we have hypothesized
 

that as economic opportunities increase in local impact areas as a 

result of rural road provision, long-term migration will tend to di

minish. This would be directly observable in a reduced proportion 

of female-headed households. By the same token, as standards of liv

in& improve in rural areas, this should be reflected in an improved 

rate of education for both males and females, especially the latter. 
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2. 	 Land tenure 

With respect to landholding and cropping in the impact areas, 

we find the results shown in Table 29. The difference in land owned 

between male and female heads is considerable; male-headed families 

possess 43 percent more land than do their female counterparts (2.70 

and 1.89 ha., respectively). Household member per capita values for
 

the two types of families are .41 ha. and .39 ha., respectively. Thus,
 

male-headed families have only five percent more land per household
 

member than do their female counterparts. There is on the average essen

tially no difference between household types in respect to land owner

ship.
 

On the average and by district the number of pl0ts declared per
 

household is Very similar; for,the whole samplethe values are 2.87
 

plots for male heads and 2.74 for females. -Plot size is, thus, about
 

the 	same for both types of families.
 

As might be expected, since male-headed families tend on the average 

to be larger, the cropping area declared by this category is 24 percent 

larger than for female heads (.63 and .51 ha., respectively). In view 

of the fact that, as was metioned earlier, male-headed families on 

average are 35 percent larger than those of their female counterparts, 

it would appear that slightly less land is being cultivated per house

hold head for the former type than for the latter. Such is the case, 

but the ratio of cropping area to average family size inboth cases is 

about .10 ha./member (0.95 ha. for males and .104 for females). 

Inthe future, the impact study should carefully observe landholding
 

and cropping statistics inorder to discern any definite trends. Changes
 

in family structure and in traditional economic arrangements within and
 

between households should soon be reflected in these data.
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3. Ownetship of equipment and structures 

Possession of household equipment and implements (Table 30) 

and household structures (Table 31) are in line with the figures in 

Table 29 for landholding. In general, it appears that male-headed 

households have slightly greater numbers of bicycles, radios, and 

ploughb. This can largely be explained by the iarger size of these 

households. On the average there is .35 implement or piece of equip

ment per male household head and .27 per female head. The greatest 

difference is in number of ploughs owned (males having 87 percent 

more per family on the average than females); the least is the equal 

figure for possession of wheelbarrows. Whether or not significance 

lies in this rather anomalous figure for wheelbarrows will be deter

mined in later survey rounds. 

The data for household structures of Table 31 reveal:agaip the 

numerical superiority of structure ownership by male heads, but on a 

per capita household member basis, when greater male household size is 

taken into account, there does not:appearto be at present any signi

ficant difference between :the family types. Haleihead. own 31 percent 

more structures of all types (3.57 to 2.72 per head), but they have 

families having 35 percent more members, 
Two indices to watch in the future, however, are those concerning
 

animal shelters and stores, where male-headed families possess rather 

larger numbers than females (77 percent and 277 percent more, respec
tively). It will be interesting to see if these data:remain consistent 

in future survey rounds.
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4. Livestock holdings..
 

In:Table 32 a'Comparison is made between livestock possession 

per type of household., In all mjor categories of livestock, male

households own significantly more animals than their female counter

parts, although when family size is considered only three types of stock, 

ownership appear important. 

In the case of.per household chicken and goat ownership ,.patricentric 

families have a superiority of 41. percent and .50 percent, respectively. 

Since they. also have .35 percent more members, we may discount signifi

cance here. However, in the case of the more valuable animals cattle 

and sheep, we see what may be a position of financial superiority.'
 

Patricentric households own 105 percent more unimproved cattle,, 

96 percent more improved cattle, and 91 percent more.sheep than do 

matricentric families. Of most significance for financial analysis are 

the data for unimproved cattle, the major tural store of value. The 

advantage in ownership isgreatest in Busia, where male households have
 

3.7 times. the number of these cattle, and least in Kisii where matri

centric households on the average appear town just slightly (one-fourth head, 

per household) more than the male families. 

It is critically important in the future years of this impact 

study to monitor trends in animal ownership.' Although there are star

tling regional differences, there appears on the average to be some 

disparity in household wealth as reflected'in livestock ownership. 

Male-centered households possess a greater store of wealth in animal 

capital, and this fact is supported by the strong difference in animal 

shelter and grain store ownership seen in Table 31. The balance of
 

their landholding superiority (43 percent more land vs. 35 percent more*
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members) is certainly supporting this larger'livestock:ownership along
 

with outside income sources. It is clearly inI cattl.e and sheep that 

household sucplus capital is invested, and data reflecting such owner

ship are 'important for following shifting trends in rural economic for

tunes as a whole, 'or between particular groups, such as male-femals 

household type. 

.. Household amenities 

With respect to other household. amenities and habits, we have 

chosen to focus here on'three variables: type of toilet facilities owned 

(Table 33), radio listening habits for families with small children 

(Table 34), and health care response of household heads with small chil

dran(Table 35). • 
Wit r respect to possession of sewage facilities by household rype,
 

we find no difference in the data, except .in a few regions. On the
 

average about one-third of both family types ;have no sewage: facilities and 

Kisii,twdo-thirds. have a pit latrine. However, in certain regions (Siaya, 

Kakamega and Kisumu) we find a much higher incidence of the pit latrine, 

and in others (Busia, South Nyanza) somewhat less. With respect to male

female household variation, we see from Table 33 that, while there is
 

some slight difference regionally such as in Bungom, Kisumu and Siaya,
 

where woman-headed households have a somewhat higher frequency of no
 

facilities, disparities are not impressive.
 

Radio listening habits of families with small children (six to 60 months) 

as given in Table 34, do not seem significantly divergent with reference 

to type of household head. On the average for all impact areas, about 

four of ten families listen, with male households having a slightly 
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higher positive percentage (44 percent vs. 37,percnt)....Such aidiffer-. , 

ence does not appear significant at present. As indicated in Table 34, 

most listening occurs in one's own household (about 80 percent), and 

the remainder in neighbouring families' homes. No significant difference 

by household head type is apparent here.
 

Regional variation in radio listening habits occurs. In Busia a
 

larger proportion of matricentric households (43 percent) than pairicentric
 

families (23 percent) regularly listen to the radio. This is also the 

case for Siaya, although the difference is smaller (45 percent to 40 per

cent). In the other areas the reverse is true. A much higher proportion 

of both types of households than the average do not listen in Kisumu, 

alihough no male-female family differences appear. Besides the radio, 

exposure to other types of mass media has not been covered by CBS surveys. 

6. "Health care measures
 

Table 35 presents data concerning (small-childrn) household 

use of possible health care utrvices in the seven impact areas. Very 

little difference occurs on the average -inthe behavior of matricen

tric and patricentric households. We see from the table that slightly 

over one-fourth of all families in the sample use or have used recently 

a local health clinic. Approximately six percent of all families have 

had recourse to hospitals, while 18 percent buy tablets for pain or
 

infection. Very few families (two percent) declare having had recourse 

to traditional curative measures and about the same percentage declare
 

using no treatment.
 

Regional variation is, as usual, fairly great. Siaya and Bungoma 

have a much lower incidence of use of health clinics than the average,
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while Busia and--SouthtNyanza have a higher incidence. Obviously this
 

may well relate to the availability of a clinic in or near the various
 

impact areas
 

7. Farm inputs and outputs
 

Table 36 presents the data for mean cumulative six-month 

agricultural and livestock inputs for male- and female-centered house

holds in the seven impact areas. The data are given first for house

holds declaring crop inputs (eight percent of total for males, nine 

percent for females), then for households reporting livestock inputs 

(38 percent for males, 19 percent for females). Finally, the total 

amount of crop and livestock inputs are divided by all households 

in each category for each district, yielding means referring to all 

households surveyed by impact area (weighted). In this way a better 

male-female comparison may be presented, one which will refer to all 

households. 

We see from Table 36 that for those households reporting inputs, 

male-headed families spend 83 percent more on crop inputs on the 

average than their female counterparts (Ksh. 113 to Ksh. 62). How

ever, as we have seen, the number of households reporting inputs is 

but eight percent of the total surveyed. When we generalize these 

da to all households in the impact areas, we see a much smaller 

value for crop inputs, Ksh. 8.7 for males and Ksh. 5.7 for females-a 

53 percent superiority for patricentric families. 

In respect to households declaring livestock inputs, we find a
 

greater number reporting these (38 rercent of males, 19 percent of
 

females--34 percent in total) than crop inputs. There appears to be
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essential equality of value for the'two types of households (Kah. 70 

for males, Ksh. 71 for females), but the much smaller sample of fe

males tends to skew the data. When a comparison is made for livestock 

inputs for all households per category, we, find a rather significant 

superiority for male over female values (Kah. 26.7 and Kah. 13.8-93 

percent more for males.) 

When we combine the means for all inputs. for the total population 

per category we find that male-headed households spend 82 percent 

more for inputs than their female counterparts (Ksh. 35.4 vs. Ksh. 19.5). 

This figure is significant and should be carefully monitored in the
 

future. Most' of the superiority is due to the greater value for males 

of livestock inputs (93 percent), but they also spend more for crop
 

inputs (53 percent) than is justified by the numerical superiority 

of their families (35 percent).
 

Table 37 presents data on agricultural output and crops sold.
 

Values for livestock output and sales are as yet very sketchy; too
 

few households have declared such activity to this point. The vast
 

majority (90 percent) of all households surveyed, however, report having
 

harvested crops (91 percent for males, 84 percent for females). On 

the average, male households declare having harvested 2.4 tines as 

many kilograms of produce than their female counterparts (1,049 kg. and 

442.7 kg. respectively). This disparity rises to 2.6 times, when all 

households in the survey are considered (958 kg. vs. 370.7 kg.). This 

is all the more surprising when we consider that declared crop surface 

cultivated per household member is almost identical (see Table 29). 

These data must be watched carefully in future years.
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With respect -to-agricultural produce sales, we again observe in 

Table 37.a clear superiority of.male'-headed households in terms of 

amount and value: 6f sales; patricentric families report having-sold 

2 .3 times the number of kilograms and three-eighths times the value (Ksh.) of 

crops than matricentric households (451.3 kg. vs. 192.9 kg. and Ksh. 

.500.4vs.Ksh. 133.1, respectively). 

..
:When we compare all households per category-1throughout the 

seven impact areas (total sample), we find that on the average, male.. 

households sell 3.1 times the number of kilograms and 4.9 times the 

value of agricultural output than female-headed households (2999.9 kg.
 

vs. 97.2 kg. and Ksh, 324.7 vs. Ksh. 66.0, respectively).
 

These figures attest to a much greater productivity for male 

farms than for female-run homesteads. The 24 percent larger cultivated 

area reported for male households comes nowhere near explaining the 

tremendous disparities noted here. It appears that greater inputs an$ 

more and better labour produce the numerical superiority of agricultural 

production we observe from these data. Not only are male households 

producing on the average two and one-half tines the crop size of 

females, but they appear to be selling a similar-sized surplus (2.3 

times), when in fact they have 35 percent more mouths to feed. 

8. Non-farm economic activity 

Table 38 refers to the principal non-farm income-producing 

activities of households. Data gathered on secondary activities is 

too sparse for presentation; very few families report secondary non-farm 

economic pursuits. In all only 29 percent of households have engaged 

in non-farm economic activities (34 percent of males, 15 percent of 
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females). For' those households reporting such income, mean gross 

household :iucome over the six months wasl*sh. 1,971 and Ksh. 1,504 

for patricentric and matricentric families, respectively. Males thus 

earned 31 percent more than females.
 

Costs of engaging in non-farm activity were Ksh. 247 and Ksh. 

363 for males and feales, respectively, leading to an accentuation 

of the difference in true income for the two household types; mean 

not non-farm income for households reporting is Ksh. 1,724 for males
 

and Ksh. 1,141 for females, a male superiority of 51 percent. Mean 

monthly net non-farm earnings are Ksh. 287 and Ksh. 190, respectively. 

When major non-farm economic activity is computed for all house

holds surveyed, mean six-month net income is Ksh. 578 for males and 

Ksh. 171 for females. Male-headed families, thus, earn 3.4 times 

the disposable income of their female counterparts. This is ten times 

greater than their 35 percent larger household size. It is, however, 

the larger size which permits a greater number of male members of the 

family to engage in wage labour or other commercial activities in the 

community. 

9. Household expenditures
 

Household expenditure figures for male and female households
 

are given in Table 39. The data for these expenses are divided into
 

regular (food and common household supplies) and major (rent, school,
 

transport, repair, clothing, health, and ceremonial) expenditures.
 

The data are mean cumulative expenses for a seven-day period collected
 

twice (quarterly) over a six-month period.
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Regular expenditues for the seven-day:periods surveyed are re

ported by 78 percent of all households (79 percent for male heads, 

72 percent for females). I.Mean regular expenditures reported are Ksh. 

119.4 and Kah. 70 for males and females,.respectively, a 71 percent 

higher 	figure fur theformer.
 

Mean values for major expenditures are considerablylhigher for
 

both 	types of households. Obviously, such figures willfluctuate 

greatly on a-seasonal basis. For the periods covered, male households 

spent Ksh. 439.1 and females Ksh. 257.2, a 71.percent superiority for 

male-headed families. Thus, for both regular and major expenses, al

though the latter are 3.7 times the former in 'both. cases, male-centered 

families spent 71 percent more for each type. It is to be noted also 

that slightly fever households reported major expenditures; an averago 

of 73 percent (75 percent males, 67 perceat females) declared such. 

disbursements.
 

When we compute the mean value of expenditures in relation to 

all households in the survey, we find that"male family expenses are 

87 percent and 90 percent greater for regular and major expenditures, 

respectively. Thus, on the average, male-centered families spent
 

Kah. 94.7 and Ksh. 328.9 for these needs compared to Ksh. 50.7 and
 

Ksh. 173.5 for matricentric households. In both cases again, we find
 

that the ratio of major expenses to regular expenses is the same--,3.4 

times. Total mean household expenditures for the surveyed families 

are Kah. 423.6 for males and Ksh. 224.2 for females; male households
 

disbursed on the average a total of 89 percent more money during the
 

two seven-day periods measured.
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Consumption figures, thus,, are significantly higher for 

male-centered families in the impact' areas than female 'groups, a .figure 

far in excess of.: the35 percent higher average household number. lt. 

would appear 	 that male-centered households are enjoying adistinctly 

higher standard of living than are matricentric families. 

10.. Caital 	trans actions, 

One final comparison to be made between the two types of., 

households is that relating to the major capital transactions-loans 

and remittances.. Table .40 presents these data for ;the impact areas 

as awhole. As in previous tables, we present the mean values for 

-those declaring such disbursements and then generalize to.the whole 

population surveyed. This allows more appropriate comparisons to. 

be made. 

Table 40, indicates that or both male 'and female households there 

was a net capital inflow-per family over the 60-day period-Ksh. 

297.32 for males.and Ksh. 160.94 for females. Since these samples are 

different in size, the figures for all households will be referred 

to here (and subsequently)--a net inflow for females of Ksh. 380.29 

and Ksh. 268.09 for males. Thus, female-headed households received
 

only five percent more capital in the various transactions than
 

male-headed families. However, this disparity is increased somewhat
 

4. 	 when we realize that at some point the females can call in their cash 

loans, while males must pay back their capital increase. This would 

mean a difference of Ksh. 33.36 in terms of assets owned, increasing 

the disparity in permanent capital inflow to 18 percent for the period 

examined (Kah. 292.54 vs. Ksh. 246.98). 
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Table 40: Major capial _transactions by
 
seX of houhlold head (6 mos.)
 

Variable 

Hoeholds 

Declarit2 

Total
Households 

(m-12
79, F-381) 

Male Households 

I. Loans (Koh.) 

Mean loans received 
(00413-32% of total) 

Heans loans given 
(n.3oo-23 of total 

Not of loans 

177.44 

154.51 

+22.93 

57.30 

36.19 

+21 ... 

... Remittances (Koh.) 

Mean remittances received 
(n-963 7 5% of total) 

426039 321.17 

Mean remittances sent 
(nu624-49Z of total) 

Net of remittances 

.152.00741 

274.39 246.98 

'11. let capital flow 

Net loans and remit tanC s 297. 32 268.09 

Female Households 

I Loan (Ksh.) 

Mean loans receGived 
(n-83--22Z of total) 

Mean loans given 
(n-69-18% of total) 

116.94 

208.15 

25.40 

37.65 

Net of loans 91i21 12.25 

11. Remittances (Koh.) 

Mean remittances received 

(n=352-92% of total) 

Mean remttancsl sent
(n-ul-29% of t otl.) 

346.57 

94.41 

320.00 

27.46 " 

Met of remittances 252.16 292.54 

111. Met capital flow 

Net loans and 
mittancm 

re
160.95 280.29 
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Remittances- account for 81 percent of the value of capital trans

actions for all male families and 85 percent for all female families . 

(83 percent for both combined). A much larger number,,also, of house

hold heads participated in remittance transactions than those involved
 

in lending; 92 percent of females and 75 percent of males received
 

remittances (79 percent combined), while only 22 percent of the woman
 

heads compared to 32 percent of their male counterparts accepted loans
 

(30 percent combined). On the other hand, 49 percent of male heads 

and 29. percent of female heads sent out remittances (44 percent con-. 

*bined), compared to 23 percent of males and 18 percent of females
 

(22 percent combined) who granted loans.
 

The larger capital inflow from remittances observed for female-headed 

families is expectable. It is not at all unusual to see that 

female-centered households are being partially supported by males
 

established in the cities. The data tend to confirm this assumption
 

about matricentric households, although the margin of difference would." 

not seem to compensate for the much smaller farm income they receive.
 

These data must be carefully monitored in the future.
 

11. Conclusion
 

In sum, the baseline survey data reveal some very distinct
 

disparities between male- and female-headed families, particularly

in terms of wealth possessed (especially livestock), level of economic
 

activity and consumption behavior. 

It is apparent from the data that patricentric households enjoy
 

a higher standard of living than do their female counterparts.
 

Greater disparities occur in livestock possession (particularly cattle),
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.agricultural input and output, non-farm income, and--consump tion',ex-. .
 

penditures. While female-centered households seem able to met their
 

basic subsistence needs, their agricultural productivity level and
 

overall income stream are clearly inferior to those of male-headed 

families. 

In the future years of this impact study, it is imperative to 

•observe.whether the disparities noted here tend to disappear or 

whether, on the other hand, they will be exaggerated. If the latter 

trend should prevail, the Government of Kenya may wish to intevene 

in impact areas with particular complementary policies designed to 

mitigate the worsening condition of female-headed households.
 

C. 	By Distance of Household from Road
 

As our review of the existing literature on feeder roads has shown,
 

the 	distance of the households and plots to the road may be the most 

important determinant of the way road effects 'are manifested. Land

holders adjacent to or near the road have far greater ease in marketing 

their products. Consequently they are more likely to shift their 

crop patterns and technological base. Similarly, the relatively
 

greater and faster income mobility observed among households with 

land near the road may be devoted to the consumption of health and 

educational services and to the improvement of existing housing condi

tions with greater ease than those households further from the road. 

The 	distance from the road is likely to be a particularly significant 

variable in determining differential road impact in countries such as 

Kenya, where settlement patterns are as widely dispersed as fields.
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In order to delineate the effects of distance on productivity and 

consumption changes observed within the impact areas, the baseline 

differences between households within 1 km. of the road, those 

between a km, and more than 1 km. fromand 1 from the road, 

the road were established. Monthly and quarterly data collected 

in impact areas throughout a nine-month period were pooled and 

treated as baseline. The result is presented in Table 41. 

As the table indicates, there are presently no significant dif

ferences between the three sets of households. Thus, most of the
 

differences that develop between these different sets of households
 

in the future can be attributed directly to their varying proximities
 

to the road. The three categories of households differ in the following
 

dimensions:
 

o 	those nearest to the road travel more extensively than others;
 

o 	those farthest away have greater non-farm incomes;
 

o 	those farther away have larger landholdings;
 

o 	those farthest away have a greater percentage of their lands
 
under cultivation, but rely more heavily on cultivation of
 
staple crops;
 

o 	those farthest away also have more ploughs;
 

o 	those farthest away are more likely to own a store;
 

o 	those nearer the road have a higher percentage of their school
 
age children in primary school.
 

As can be seen, these differences are not necessarily advantageous for
 

one particular category of households. Thus, should a consistently
 

favourable situation develop for the households nearer the road,
 

specific road impacts will be more clearly delineated.
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Table 41: Aie:ir valuebf selaccad .var abe by distance
o hou s hold fro, . d 

Se Rdo. of 
1ithin to than observa- Signif

U~c __L 11 =cain, SM -

K4ilcacers trsveled M,. 76 53 33 691 0.00 
Totl. non-farm sales 5hLLzass 1527 1363 5650 98 0.01 
Total. non-fam services " 2205 1746 1201 -179 .0.50 
Total econd4ry non- 439 347 600 M1.9. 0.60 

faor rec.4ts 
Tocs1 noe-l r nc. . 2125 1990 2984 324 0.73 
To l non-faya expen- 692 1076 .206 87 0.50 

.Ut non-(' Laincome 
Nat -non-farm Luvestciac 
Housuholi Lnco, 
MthL11ints boarrowed 

" 

1928. 
1551' 

1764 
164 

1677 
282 

1581 
132 

2617 
600 

1899 
196 

327 
23 

722 
212 

0.60 
0. 59; 
0.59 
0.7g 

",1linugs 
ShLllnins

1.20 

'Lent 
rnLtted to 

7158 
4O 

1l 
1418 

118 
357 

17'.T 
572 

.0.83 
0.86 

ShWlngs raitted ro 142 145 150 331 0.97 

Hou11011OW inc *f4 1941 75O 2187 761 0.50 

Taol household exptn-
dicur.. 

3313 3317 5380 77 0.14 

ShilLiLos vd -936 -958 -1327 . 771 0.36 
?er capt. iacme 447 352 389• 759 0.32 
Rsgu sr oxpeadituros 214. 217 374 770 0.11 

dI. 
xor*xpen-diurov 
are4. h .. 

'574 
.229 

530 
296' 

516 
14 -

733 
694 ' 

0.83 
0,01, 

r'op gare . .. 
Propoti n uculcivaretdTrvjrr 

, 

ha 
70 
7

1.1 

84 
75

1.1 

56 
88
1.3 

687 
800
39 

0.63 
0.00
0.00 

P=Tporcton atsple 
Propor l on local 

84. 
89 

33 
89 

97 
95 

418 
76 

0.01 
0.90 

4roporcom .ovcd * 51 
1W.0cl7p6 

42 
0. 4 

58 
0.11 

800 
800 

0.37 
0.17 

Ploughs 00. 0.23 
0.36 

0.46 
. 3L 

0.61 
0,40 

800 
MO 

0.00 
0,34 

b Lin, lag. 
Peruntt struccurus 

. 
No. 

0.71 
0.04 

0.7-
0.04 

.3. 
0.00 

800 
800 

0.25 
0.49 

Sett-per.anoet 
All scructures 

ze uctured .o. 
so. 

0.23 
2.37 

0.17 
2.23 

0.11 
2.03 

800 
80 

0.17 
-0.30 

ropar-rlon 
Starts 

rxadlconal .84 
0.130 

87 
0.40 

80 800 
Soo0 

0.27 
0.00 

?r.porti -inpruzy 97 -95 -2- 763 0.00 
Proportion in ecodary '1 61 68 60 106 0.41 
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'Data were also developed to show type of tenure, sources of water 

in the dry season, and types of sevage disposal by (1) listance of house

hold from road (stratum I and 2 only) and (2) roads. ChL square tests 

idicate that tenure is independent of (not associated with) road 

srcat i , but associated with roads at the one percent level of signi-

Lience. Source of water during the dry season is associated with 

stratum and road at the one percent level as wel. Type of sewage 

disposal system is Independent of road stratum, but associated with 

roads (at the one percent level). 

D. By Self-emploved and Non-self-employed Farmers 

In considering self-employed and non-self-employed farmers, 

numerous variables were reviewed to determiae differences between the 

two groups. Table 42 portrays a summary of the analysis, showing the 

mean value of the two groups for each of 40 variables, the number of 

abservacLons for each variable and a scatistical indicator of whether 

or not %he means of the two groups are equal. 

Several variables in the table are of particular note. Total 

non-farm sales, for example, are nearly 2.75 times as large for 

non-self-employed farmers as for self-employed farmers. Total 

non-farm income for self-employed farmers is only one-third of 

that for non-self-employed farmers. Household income for non-self-employed 

farmers .s2.5 times as great as that of self-employed farmers. 

Household income including remittances is 2.25 times as great for 

non-self-employed farmers. Per capital income of non-self-employed 

farmors is 7.6 times that of self-employed farmers. While savings 

of Ksh. 325 per year are achieved by non-self-emploved farmers, 

self-enployed farmers have negative savings per year of Koh. 1002, 
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Total expenditures of both groups are not significantly different.
 

Non-self-employed farmers spend Ksh, 4,613 per year, while
 

3,674 annually.
self-employed farmers make expenditures of t¢sh. 


Regular expenditures were not significantly different either, measuring 271 

farmers,shillings for non-self-employed farmers and 240 shillings for self-employed 

are different, however, with non-self-
Expenditures for regular items 


employed spending over two times as much as self-employed farmers.
 

In terms of size of holdings, self-employed farmers hold about 

50 percent more area than do non-self-employed farmers. The former 

also have a slightly larger cropping area. There is no major dif

groups by farmers in terms of tenure.ferance between the two 

Self-employed farmers have significantly more ploughs per household 

the latter have more radios. Asthan non-self-employed farmers, but 

would be expected given the income data above, non-self-employed farmers
 

have more permanent and semi-permanent structures than self-employed 

farmers whereas self-employed farmers have more traditional structure, 

and more total structures. There is no significant difference between 

the two groups with respect to school attendance. 

Data were developed to show type of tenure, sources of water in 

the dry season, and types of sewage disposal by (1) self-employed and 

tests for indepennon-self-employed farmers and (2 roads. Chli square 

dance showed that tenure, source of water and sewage disposal are not 

associated with self-employed and non-self-employed farmer groups. 

However, these categories were associated with different roads to a
 

Thus, the two farmer groups exhibit similar prosubstantial degree. 


portions of tenure, water source and sewage disposal whereas the
 

148
 



differant roads axhibit dissimilar proportions. -Tabls 43i,-44-and,45 

present the appropriate data: by roads. 

The major pattern that emerges in the data regards the two groups 

of farmers is that non-self-employed farmers have substantially higher 

incomes and better housing structures than do self-employed farmers, 

primarily because of their greater non-farm income. Non-self-employed 

farmers comprise a smell portion of the households in the impact area, 

however, accounting for about five percent of all households in the 

sample used to develop the baseline data. Therefore, the data for 

self-employed farmers is much more representative of the road impact 

areas The standard deviations for much of the mean data presented on 

this larger group are quite large, however, so that even the means 

should not be considered as entirely representative of self-employed 

farmers in the case of many variables. 
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EXPECTED CHANGES.:FROK.t..... 
BASELINE AND OBSERVATIONS TO DATE 
:V. 


S A. 	 Introduction 

This chapter summerizes'the changes 'from'baseline expected from 

impact of the road(s) and observations of such changes, if any, to 

date. It includes information on anticipated changes by road impact 

area (including road use), male- and female-headed households, die

r 	 tance of household from the road, tenure , and self-employed and 

non-self-employed farmers. The cross-sectional comparisons are 

important because they help donor agencies and the GOK understand 

who benefits most or least from the road projects and enable them 

*,to launch complementary actions to counteract undesirable economic 

or social consequences or to strengthen desirable impacts. 

Information for.impact areas and all cross-sectional comparisons 

was developed for many different variables. In fact, the amount of. 

imformation generated by the enumerators in all these areas is so 

voluminous that it was difficult for the MOTC evaluation staff to
 

carefully analyze all of it. Moreover, some of the informazion
 

available was difficult to analyze because of unexplained discrepan-


Both of these problems are being carefully concies in the data. 

sidered by MOTC in order to sharpen the focus of data collection 

assure the precision and accuracy of the information that isand to 

collected. 

Ifn The section immediately below indicates the most significant 

socio-economic and road use changes that MOTC anticipates within 

While other changes areimpact areas as a result of the new roads. 
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also likely, these expected impacts are those where MOTC will con

cntiate much of its observation end analysis. These anticipated 

impacts can be viewed as tentative hypotheses to be tested via 

further observation and analysis. The treatment of road impact areas 

* is followed, seriatim, by expected changes and observations to date 

for. each cross-sectional comparison.
 

B. Road Impact Areas-Socio-economic Factors
 

1. Expected chances from 	baseline 

The major anticipated changes from the baseline within the
 

road mpact area(s) that can be attributed to the new road(s), are
 

* 	 as follows: 

o 	Crop and livestock production and marketin --The pro
duction (output, yield, hectarage, etc.) and off-farm
 
marketing of both crops and livestock will increase.
 

o 	Cash cropping--The amount of cash cropping in terms of
 
output, hectarage, and marketings will increase within
the impact area.
 

o Proportion of cultivated land--The proportion of cul
tivated land in the impact areas will increase. 

o 	Crop diversification or concentration-The types of
 
crops grown in the impact areas will change, increas
ng in either diversification or concentration, de-


Y 	 pending upon the baseline conditions and nearby mar
kating possibilities.
 

o 	Crop and livestock proportions--The relative propor
tion of crop and livestock activity, as measured 

by:
 

inputs, sales, income, etc. will shift; the extent
 
and direction of the change will depend on local con
ditions, but is likely to favor livestock in cases
 
where subsistence food and income needs are met.
 

o 	On-farm consumption-The quantity of both crop and
 
livestock products consumed on farms in the impact
 
area will increase.
 

o 	 Technology-The availability and use of agricultural 
and household technologies will increase; this will 
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include an expansion of both the type and volume of 
technologies available and in usa in the impact areas. 

0o Accessibility to outside agencies--The contact of rea

idents of the road impact area with outside agencies 

(extension agents, banks, doctors, other government 
officials, co-operatives, etc.) will increase. 

o 	 Structures-More non-traditional household structures 

as well as dukas and other commercial buildings will 

be 	built in the impact areas. 

o 	Income and expenditures-Income and expenditure levels 
in all categories will increase. 

o 	 Off-farm employment--Off-farm employment will increase 
in terms of numbers of people involved and income gen
erated. 

2. Observations to date
 

Observations have been made for all impact area variables 

during the first year of the study. Most of these observations do 

not yet show results which MOTC believes to be significant, although 

some do indicate directions of change. Other observationg6 however, 

do not yet indicate much change in any direction. 

Results for the most significant changes from baseline and for
 

certain important variables as observed to date are presented below.
 

These and the other variables will be analyzed more fully 
in subs*

quent years as more data becomes available.
 

Cropping area showed almost no change during the observation pa

riod. Kisii apparently lost five percent of its cropped area, but
 

all other impact areas were within one percent of the baseline area.
 

On the other hand, crop revenues varied substantially from baseline,
 

increasing by 400 percent in Bungoma and decreasing by over 80 percent
 

in 	South Nyanza. Similar variability was evident in the case of
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crop inputs- Such variability may be attributed to either poor
 

enumeration or seasonality. It does indicate, however, that more
 

observations of crop output and marketings will be needed to identify
 

true trends-and authentic road impacts.
 

The number of livestock in all impact areas at baseline and at
 

.ast observation is presented in Table 46. Both improve cattle and 

sheep appear to be increasing in numbers. Farm livestock production
 

over all impact areas also varied from baseline, ranging from 26 per

cent higher in milk output to 49 percent lower in poultry production
 

(Table 47. Livestock related inputs varied substantially between the
 

periods in different impact areas as well. Revenues from all live

stock by impact area ranged from 95 percent of baseline in Bungoma to
 

248 percent of baseline in Kisumu. Again, additional observations are
 

necessary to identify the true relationship between the road and live

stock output and marketings. Likewise, more evidence is required to 

determine how the crop and livestock balance is affected by the road 

in the impact areas. 

The household food consumption change from baseline for all impact 

areas is presented in Table 48. There were increases of two to 15 per

cent in three commodity categories and no change in three others. In

teresting comparisons can be made between the production and consump

tion of these commodities by comparing Tables 47 and 48. Basically,
 

while milk output increased substantially, household milk consumption
 

increased very little. Conversely, while poultry output declined
 

dramatically, consumption increased substantially. The reasons for
 

such changes are not readily apparent, but they will be pursued
 

carefully during the next year.
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Table 46: Change in nuber of
~from baseline 

lvesoek 

Latest 

Type livestock Baseline observation,, Z clumne 

Imptoved cattle 1140 1456 +28 

Unimproved 6097 5993 -2 
cattle 

Sheep i654 1876" +13 

Pigs Si81 2 

Donkeys 33 23 4-30 

Chickens 16A21 17,272 4 

Goats 17 1531 0 

Source: cBS data 
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Tabit A7: CtiAM-2- Inivestock groduction 
roa baseline *. a solsXor tman. 

-07
Goat 


Chicke= 

+26Hilk 


SourcW: Cs data
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..7. 

77. 

'77. 	 . 

4,..7 

Table 4i: 	 CMne in household food consumption 
from baeline for all imPact ares 

Comodity 2 change from baseline 

tfutton 0 

7.Coat 0 

Chicken +15 

Beef 0 

Kilk .02
 

4+11Irish 

Soiupwct CBS datas 
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The proportion of: land uncultivated actually increased very 

slightly (one or more percent) in all but one of the road impact 

areas, as indicated in Table 49. The cropping area remained nearly
 

constant, as earlier reported, as did the total holding area,
 

dousehold income and expenditures and per capita income changes 

from baseline are shown in Table 50, No obvious pattern shove up yet 

which supports the hypothesis stated above, namely that all these 

variables will increase as a result of the impact of the road. 

In summary, the observations to date of socio-economic changes
 

from the baseline for impact areas are inconclusive for even the
 

most important variables being monitored. This, in the view of HOTC, 

neither proves nor disproves any of the above-mentioned hypotheses,
 

nor does it indicate that the procedures being used are Inappropriate.
 

Rather, in that the data being reviewed represent at best a one

year period since the roads were completed, the inconclusive obser

vations to date are merely an indication that the full socio

economic effect of the roads has not taken place in the impact areas;
 

consequently, there is not yet enough hard observational data of what
 

happens when it does. As the impact study goes forward, however, 

the changes occurring-whatever they are-should begin to emerge in 

a clear pattern that can be verified from year to year. MOTC will 

continue to work with and review the impact area socio-economic data
 

with this in mind during the ensuing year. The various topical 

studies to be undertaken in addition to the regular observation
 

some of the variablesexercises should help identify changes in 

being examined during the upcoming year as well. 
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'. .i Table 49s Change from baseline holding area,.proportion of land not cultivated 

and cropping area 

Road 

Kiuli 

. 

Holding 
area 

-4 

hag 

Land not 

cultivated 

+1 

Cropping 

area; 

-5 

Kisumu 

Siaya 

S. Nyanza 

Bunoama 

Busia 

Kakamega 

-4 

+2 

+1. 

+1 

4 

0 

+3 

+6 

+1 

+2 

+1 

4 

0 

0 

0 
.0.° 

0> 

+1 

Sources CBS- data 
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Table 502 


impact area 

Kisii 

Kisumu 

Siaya 


S.Nyanza 


Bugoma 


Buss 


Kakamega 

Source CBS data
 

Chnses from baseline for household
 
and per capita income and household
 

expenditures by impact area
 

2 change from baseline 

Household income Per capita 
(Vith remittances) income 

-33 -21 

+55 +39 

-21 -34. 

-1. ,02 

+27- +67 

-02 -13 

+29 +38 

Household
 
expenditures 

-19
 

-16 

- 9 

+ 4 

+8
 

-36
 

-33 
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C. 	 Road Impact Areas-Road Use 

1. 	Expected chmins from baseline 

The anticipated changes in road use and costs due to the con

struction of a rural access road in place of a former "track" include 

the following: 

o 	Non-production related trips-Passenger trips for 
non-agricultural production purposes will increase 
and passenger costs per trip in terms of out'of
pocket and ti.e expenditures will diminish. 

o 	 Freight and passenger production related trips-
Production related trips for both freight and pas
sengers will increase and the cost per trip will
 

.3 	 decrease. Much more freight and many more pas
sengers will move within and without the impact
 
area(s).
 

o 	Transporter's surplUS--The difference between
 
transporter's revenues and operating expend
itures will increase as a result of the road.
 

0 	 Means of travel--Pedestrian traffic will be the 
predomluant means of travel on the rural access. 
roads during the next several years; pedestrians 
will account for a majority of marketing, social 
visits and other uses of the road(s). 

2. Observations to date
 

The traffic surveys of November 1979 indicated a greater use
 

of 	the roads over the previous period. More significantly, Siaya and 

Busia roads started to show some vehicle trafffic. Tables 51 and 52
 

show the type of traffic observed on the roads during each of the five
 

weekdays on which the traffic counts were taken. The use of the roads
 

by 	bicycles, motorcycles, and pedestrians is also indicated.
 

Despite the dramatic increase in the volume of traffic from March
 

.W. to November 	1979, the traffic counts of August 1980 did not maintain
 

this trend. Instead,the traffic on certain roads fell below its
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DIST ICTS 

XIS3I1 

TOTAL 

BUNG0 A 

TOTAL 

KAWEZGA 

TOTAL 

SI.AyA 

TOTAL 

SOUTH 

NYANZA 

A'OTAL 

BUSIA 

TOTAL 

KIS~rU 
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DAYS 
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MONDAY
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Table 52: Use of roads, by bicycles, motor cycles
 
anid edestrians November 1979 

,MUA)AYTUES.JM -DESD, I'IURSDAY ),::"rD*Y TOTAL 

DICYCL-:' 6 5 17 6 9 4 

MOTOR CYCLES I I I - : 
noron----- s 

PEDESTRIANS 643 907 1700 915 84 5 0300 

TOTAL 670 913 1718 921 804 5076 

BICYCLES 18 2 2 - 4 26 

BUNO0I.A HOTOlCYCLES . .... .. 

PEDESTRIANS 311 150 266 347 1300 1374 

TOTAL 329 152 268 3117 304 1400 

BICYtL.ZS 132 56 47 69 90 394 
CANAMEGA AOTOR CYCLES - - - -

PEDESTRIANS 1600 1158 449 449 668 3624 

TOTAL 1732 514 496 SIB 758 4OiS 

"ICYCL.S 5 17 13 12 14 61 
a ae 

MAYA NOTCHl CYCLES I - - - 3 4 

PEDESTRIANS 163 146 143 131 122 705 

TOTAL 169 163 156 143 139 770 

BICYCLES 25 47 36 '81 49 238 

BUSuA MOTOR CYCLES . .. ... 

PEDESTRIANS 97 99 120 142 111 569 

TOTAL 122 1116 136 223 160 807 

BICYCLES 42 38 66 57 38 221 

czsMur HOTOR CYCL.Es . .. ... 

PEDESTRIANS 1) p44_ 464 77 372 1707 

TOTAL 154 1382 33o 334 _1410 2010 

iTfCI.F.S 14 13 76
19 14 

MOTOR CYCLES - - Is~tn!-

S OUT11- --NTAA PEDESTRIANS 155 188 119 115 164 71, 

TOTAL 174 2033 1) 30 177 [ 7 



terms of bicycles, pedestrians,
ore-construction levels when measured in 


some areas fell below the
and vehicles (Table 0%. While animal uses in 

lever there was an overall increase inroad use by ani-
November 1979 

mals (Table 54).
 

The decline in road use could be attributed to several things. 

First, changes were made in the methodology of data collection which 

took place in August 1980. At that time, the traffic counts were made 

in two days, rather than five continuous days, as was the case through

out the 1979 surveys. One of the days selected was a market day, the 

other, a non-market day. Also, in 1980 traffic on both sides of the 

road was counted and an average figure was entered to indicate the 

pedestrian and bicycle traffic. Since on all roads traffic counts
 

differed significantly depending upon the positioning of the enumerators,
 

an average of the two counts taken at both ends of the roads was used
 

in the tables. Since the vehicle registration numbers were noted,
 

double counting on the vehicle traffic was avoided and the actual number
 

of vehicles using the roads were entered on the tables. Table 53com

the traffic counts on market and non-market days for November 1979
 

and August 1980.
 

Second, it is possible that August, as compared to both November
 

and March, is a month of low activity for harvesting and marketing
 

purposes. More importantly, the fact that the schools are closed
 

during the month of August may account for much of the reduced level
 

of pedestrian and bicycle traffic observed during the 1980 period.
 

These data, while indicating greater use of the roads by motorized
 

traffic, suggest that a greater level of seasonality than anticipated
 

may be operating with respect to road usage. Thus, the impact study
 

team is now planning to repeat traffic surveys on all roads during the
 

same week of November that the counts were taken during the previous
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-- 

by vehicles, bicycles and -motorcyles -Table 53s 	 Road use 
aM -pedestrians -November -1979.Wgs 19gu80
 

Non-market days.
 

Nov. Ausg. Nov. Aug.
 
197919918
 

Harket days 


lish -#9
 
vehicles 
bicycles,&
 

motorcycles 

pedestrians 


Kakamena - 6 
vehicles 

bicycles &
 
motorcycles 


pedestrians 


Say - #1
 
vehicles 

bicycles 

motorcycles 


pedestrians 

Busia - #4 
vehicles 
bicycles & 
motorcycles 


pedestrians 


-#8Kisumu 
vehicles 

bicycles &
 
motorcycles 


pedestrians 


S. Nyanza - #7 
vehicles 
bicycles & 
motorcycles 

pedestrians 

TOTAL
 

vehicles 

bicycles
 
-motorcycles 


pedestrians 


8 

18 
1700 

100 
1134 

-

15 
134 


-

36 

120 


2 

47 
415 

3 

14 

142 


13 


230 

3645 


5 

5 
548 


108 
346 


2 

31 
262 


2 

44 

145 


17 
168 


1 

3 
149 


10 


208 

1618 


9 

7 
866 


2 


64 
452 

1 

10 
146 "149 

51 

U2 


-- 1 

42 

330 


3 

16 

133 


17 


190 

2039 


167.+ 

8 

'
 
517 

-

62 
197 

1 
-


21 

-	 V 

55
 
1,56,
 

13 
152
 

-

4 
505 

9
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Tab 'e'4:	Use of road by animals
 
November 1972, August 1980
 

12 hro-average days 12 hrs-average-- market days,'-non-market 

November 	1979 August 1980 November 1979 Auaust 1980"-

Kakamaa 	 Cows. - 116 205 
Sheep -- 31 - 33 
Goats - 19 
Others 4 -. 

Total 	 226 152 117 247
 

•Sava Cows 29 -165 	 43 42 
x 	 Sheep 4 13 9 6 

Goats 1 5 16 2. 
others-	 

49
Total 34 368 


S. Nyanza 	 Cows 43 .27 25 3 
Sheep 16 -	 4 -

Goats 4 - 2 : 

others -2 --

Total 6. 29 .. . 31 13 

Kisumu Cows - 19. - 110
 
-Sheep - - . - 2
 

Goats,---1
 
Others 1 -9
 

Total 1 , 19 	 9 124 

Busia 	 Cows - 20 --- 82
 
Sheep - .....
 
Goats----

Others 	 - 

_ == 	 = :i 
__20
Total 	 4 82. 

Kisii 	 Cows 2 22 4 20 
Sheep - -.-
Goats 7 - 6 -

Others 18 3 86 3 -

Total 27 25 	 6
 

TOTAL 	 361 428 325 
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4 ,-.,./ -k. 

year. Experimenting with different ways of traffic data collection 

during that period may help reduce some of the data reliability prob

lem currently being faced. 

Over the years to come the main users of the rural access roads 

are likely to be pedestrians. Sugarcane being a major exception, most 

goods will continue,to be marketed in small quantities on the heads 

of rural women. The expectation of increased pedestrian traffic is
 

even stronger because purchasers are also mainly pedestriansa situation 

which is likely to continue for at least several more years. When house

hold heads were asked about the mode of transportation utilized for each 

trip, traveling on foot far exceeded other modes as Table 55 shows. 

There were some differences between the various impact areas in this re

spect. Bicycles followed pedestrians in number of trips, with matatus 

and buses being of lesser importance. 

A higher level of animal drawn carts, more bicycles and motor

cycles and more vehicles also are expected. Transportation of goods
 

to markets at a greater distance in small trucks or matatus will gain 

greater importance over time. The quantities transported by this 

means will often be limited to the carrying capacity of one person, 

however, in that a person carries the goods, riding a matatu for
 

a portion of the way. Dependina upon the mode of transportation, the
 

average time taken to reach one's destination varied (see Table 56).
 

Traders and merchants who control the transportation sector in
 

certain regions, such as in the Bungoma study area, will move in
 

slowly to the road impact areas and will limit their activities to
 

the marketing of a selected number of products. Sugar-growing areas
 

169
 

. .::., ++ ,,+: :+++•.• .• . .. ..+ ... .+,•:+.,+.. +++p+,+ ., + +. • ,+. +c . : 



Z
1 .4 -

-I n 8 I 

%
3 

$47a 

I I" in 

! I 

. .. . " 
i 

I 

41 1 i 

in 

C
 

7 j 
in 

:17 

so 
I 



' 

M
al 

e
m

0
 

0D
. 

0 
-

in ~I4 -

-D
6 

C
N

41* V
 IIn

 

41171 



are likely to expertenc such penetration in a shorter period of time. 

,-The: marketing :of products grown primarily for subsistence purposes 

(but a portion of which are sold in local market) as well as cash 

crops grown in limited quantities such as coffee,,. are expected to be 

left out of the transactions. that take place between the faiers and 

the merchant transporters, for the most part. 

To illustrate the volume of goods. transported to. the markets and 

carried back home from the markets by pedestriana, .aspecial traffic 

count was taken on the Kakamega road in August 1980. As will be re

called, this road isstill uncompleted awaiting the construction of a 

bridge. The road is linked to two classified roads, one on its north 

end and the other on its south end with markets located near both main 

intersections. Since sugar is grown in the area, tractors and trucks 

come to the area from either side of the road during harvest season 

to take the sugarcane to the nearby jaggery. At all other times, 

vehicular traffic is extremely low on the road. However, many of the
 

area residents utilize bicycles extensively. During the market day in 

August 1980, a total of 346 persons were counted walking on the road; 

190 of these persons were seen carrying something and were asked to 

briefly describe what they were carrying. The interviewers also made 

an estimate of the amount carried. If a pedestrian was seen as 

carrying, for instance, several chickens he/she was asked about the
 

expected sales value of the chickens. If that particular person was
 

interviewed on the way back from the market, the actual price paid 

for the chicken waa ascertained. Table 57 notes these observations.
 

The data suggests that the market transactions that take place within 

an impact area through pedestrians may far exceed transactions secured 

through motorized traffic. 
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Marketing is not the only reason for the use of rural access roads. 

When one inquires of area residenta about. the utility of the roads, a 
• . rather typical answer is that the all-weather roads.make it easier for 

people to take their sick to a health center. In'order to establish
 

the. mode and the frequency of road use for different purposes, CBS in

cluded a road use. survey in, their farm surveys. It isused together 

with the cyclical surveys for monthly and quarterly sample households. 

The household heads are asked how many times during the past week 

members of-their households utilized the road,. the purpose of the trip, 

the mode:of transportused and the cost of transportation. These in

quiries reveal that schooling and marketing are the-two main reasons 

for road: use, with schooling being the most',important in terms of
 

frequency. Visiting relatives and friends and other social purposes
 

constitute another major reason for using the roads (Table 58). Through

out-.the nine months during which such data have been collected and 

analysed, work related reasons were cited by about eight perce-ft of the
 

road users, while two percent of the users hadi a medical factor behind 

their trips. No consistent changes in trip purpose were observed be

tween one quarter's observations and another. Road users from male

and female-headed households do -not appear to behave differently in. 

this respect. There are, however, differences between the road impact 

areas in the frequency of road use for certain purposes as illustrated 

in Table 59 using first quarter observations.
 

Of all the trips made by residents of the impact areas, about two

thirds went beyond the boundaries of the impact zone. Trips that were
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directed to the outside were predominantly for purposes ofmarketing 

and secondarily for social purposes; the trips that took place within 

the impact area were predominantly for social:purposes and for 

schooling. 

D. 	 Hale- and Female-headed Households 

. Expected changes from baseline 

Anticipated changes between male- and female-headed house

holds from the impact of the road(s) include the following:
 

o Off-farm activitv-Male off-farm activity will, 
be even larger with respect to female off-farm 
activity "with" the road. 

0 Capital transactions--Capital transactions by 
male-headed households will further increase 
in comparison to those of female-headed house
holds; this is likely to be highly associated 
with the absolute differences in landholdings 
between the two groups, although other factors 

also are involved. 

•.holds 
a Inputs, outputs and income-Male-headed house

will increase their inputs, outputs and 

income at a more rapid rate than female-headed 
households. This response will be attributable, 
in part, to institutional constraints and socio
economic differences that influence the way roads 
impact on male- and female-headed households. 

o 	 Expenditures-Male-headed households will spend 
proportionately more of any road-induced in
creases in income on major items than female
headed households, whereas female-headed house
holds will spend more of such income nn regular 
expenditures such as nutrition-related needs. 

Within the major expenditure category, male
headed households will spend more on infra
structure whereas f.male-headed households 
will spend more on items related to living 
standards and agricultural production. 
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o Migration-Where road investment alone takes 
place, more 	male out-migration will occur 
than where road plus other complementary n
vestments take place; the effect of road in

.	 vestment alone could thus be to increase the
 
proportion of female-headed households with
in the road impact area.
 

o Type of travel-Male-headed households will 
shift more rapidly from pedestrian travel to 

• - bicycle, matatu or bus than female-headed+, 


households.
 

o 	Purose of travel--Work related trips will
 
become more important than other trips so
 
that the number of trips made by male-headed
 
household members would increase in propor
tion to the number of trips taken by female
headed household members; as mechanization
 
of travel occurs, it will reduce the number
 
of market trips necessary, first for male
headed households, then for female-headed
 
households as they increase their use of
 
mechanized means of travel.
 

2..Observations to data
 

a. Non-farm economic activity
 

It was noted in the section on male- and female-headed 

non-farm economic activity that male households have a significantly
 

higher income on average from non-farm economic activity. Based on
 

the data from Quarter 1-3 (Q1-3), which have been used as part of
 

the baseline, male-headed families earn 53 percent more income in
 

the principal off-farm activity than do female-headed families. We
 

would expect this difference to increase as a result of the roads,
 

but as yet the data does not support 'this hypothesis.
 

In 	fact, figures from third quarter observations indicate a
 

reversal of 	the hypothesized trend. The differential between male
 

and female household earnings from the main non-farm activity has
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dropped -to 38 percent. However, this is a reflection quite certainly 

of either seasonal econo c opportunities or of the early and tan

tative nature of the longitudinal analysis. 

b. 	 Capital transactions 

The total capital transactions lor households reporting 

such during the Q1-3, period of data collection reveal a 19 percent 

higher volume in favor of male-headed. households.* For the Q3 data 

we find that the disparity has increased to. 20 percent. This is not 

a significant increase, but. the.trend bears watching. If, as hypoth

esized, male-headed households w l. tend to benefit more .economically 

from.newroads, then an indicator of this benefit should be'an-in

creased capital fiow for them relative to-female-headed familitieas. 

C. 	 Farm inputs and outputs 

The figures foi.r total farm inputs indicate positive 

support for the hypothesis of greater mala household properity follo

ing road construction in the impact areas., n the Q1-3 data, male a 

households used five percent more inputs of all types, but 82 percent. 

more agricultural inputs than female families. In the Q3 data taken 

alone, the dispartiy in all inputs has risen to 21 percent, while 

that for crop inputs has jumped to a difference of 132 percent. 

Seasonality should not explain such a growing differential in in

put expenditures, so that ,the hypothesis seems to be borne out here; 

it is premature, hogever, to draw firm conclusions. 

With respect to output and crop sales, a reversal of the suggested 
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trend-occuried. The crop harvest shown in the Q1-,3 presentation in

dicates a, 1213 percent'superiority for male-headed households, while 
the Q3 data 'aloneahow a drop intrelative producton' for male families 

to a 55 percent superiority. This cannot be explained by seasonality. 

Suchlan anomaloui trend, running counter to the hypothesis of increasing 

male crop production relative to female households, is:.probably as yet 

without significance. It may be a part of, the inevitable variability 

in data' collection and sampling techniques, although there may be other 

explanaions as' well that further data and obsearvation.will clarify., 

measured in both kilograms and shillings, . .Sales of crop produce, 

From a male preponderance inseem to confirm the trend noted above. 


salas activity over the three quarters (QI-3) of 78-percent of weight
 

sold and 143 percent of the value of produce, the figures fall to a
 

remarkable femal superiority in crop sales-26 percent more sold
 

by weight and 15 percent more by value. Such a significant .reversal
 
is certainly not a firm trend over the short timn span covered. Again,
 

additional experience and data will enable a clearer pattern to emerge.
 

d.. 96usehold exvenditures
 

In tArms of total excenditures, the dAtA from the Q1-3
 

period-indicate that male households spend 53 percent more than fe

drop in the male position to a
male families. The Q3 data show a 


six percent superiority.
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& division of total.expenditures into regular and miajor corn

ponants reveals that for regular expenses male households have in

creased their preponderance,firon51 percent over Q1-3 to 177 percent 

in the.Q3 data. : This would tand to support the hypothesis that 

" - household consumption increases as a result:of rural road construc-

S tion, .and that male households will benefit the most. 

" On the other hand, data for major expenditures show a drop in 

male'expense superiority from 57 percent over Q173 only two per

cent in Q3. This may. reflect a seasonal need common to both house

holds and therefore would not necessarily cortradtct the,,hypothesis 

of greater male household prosperity. -Future data analysis should 

show an increastigdiffential in expenditures between the two types 

of household heads."

a. Road use

f,' Hale- and female-headed households also -were compared with 

respect to possible changes they may manifest in their node and pur

pose of travel. Tho major hypothesis entertained was a shift away 

from trips made by foot towards trips taken by bicycle, matatu or bus. 

Such a trend was not evident for either male- or female-headed house

holds for which data are available. As noted earlier, itwas ex

,f. pected that work related trips would increase in their relative 

importance (together with the trips providing access of the area 

residents to health services). Evidence does not yet support this 

expected change. The transition to more mechanized means of mar
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keting surh as the use of bicycles, mtracus and trucks, may enable. 

farmers to,reduce the number of trips made 'to a marketplace. Such 

a trend seems to be underway.'. for male-headed households, but female

headed households'show almost no change in their trip behavior co 

date (See Tables 60.through 63). Again, lack of evidence at this 

pointdoesnot disprove the suggested relationship. Rather, it sim

ply 	shows it is still too early to see significant changes with re

spect to road use, just as it is with respect to many other rural
 

activities.
 

E. 	Distance of Households from Road
 

1. 	Expected chanses from baseline
 

The distance of various households from 'the road should
 

have a substantial bearing on many of.the road impacts experienced
 

by those-households. The most important of those anticipated dif

ferential impacts are mentioned briefly below:
 

o 	Proportion'of cultivated land--The proportion of
 
cultivated land will increase more for households
 
close to the road than for those further away.
 

o 	Crop and livestock imput, output and marketings-

Crop and livestock input, output and marketing
 
and cash cropping will increase more for households
 
nearer the road than for those at a greater dis
tance from it.
 

o 	Infrastructure--Households nearer the road will
 
increase their infrastructure more than house
holds further from it.
 

o 	Crop diversification and/or intensification-Crop
ping will become more intensive and either more
 
diversified or specialized (depending onthe par
ticular circumstances) closer to the road than it
 
will further from the road.
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o. Livestock/ariculture proportions-o-What
ever shifts between livestock and agri

"-"•culture proportions occur in the road
 
impact area, they will be more pronounced
 
closer to the road.
 

o 	 Technology-New technology will be used* 
.more intensively closer to the road. This
 

will include agricultural (fertilizer,
 
- pesticides, implements, etc.) and household
 

(radios, bicycles, paraffin lamps,etc) tech
nology."
 

o0 Lad adudication-More land area will be 
adjudicated closer to the road. (This 
impact is not accounted for in the general 
survey information being obtained, but will 
be a consideration in several of the topical 
studies being undertaken.
 

o 	 Non-farm activity-The level of non-farm 
activity and income from non-farm activities 
will be greater in households nearer to the 
road(s). 

o 	 "Income and Expenditures--The income of house
holds and their expenditures on major and re
gular items will be larger for those house
holds closer to the road; this will be a re
flection of their larger economic potential,
 
increased economic activity and the higher. 
levels of credit and other support they obtain.
 

2. Observations to date 

As 	noted in considering households at different :distances:
 

from the road(s) in the baseline analysis, very few differences
 

'were apparent prior to construction of the new road (even though
 

a "track" was already in existence in each case). In the short 

interviewing time period since the baseline was established, the
 

cause noticenewly-cofistructed roads have not had enough impact to 

able changes between the household groups in different distance
 

Such changes are still anticipated, however, as indicated
strata. 


above, and careful attention will be given to their documentation
 

in future reports.
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F. Tenure'
 

1. Expected changes from baseline 

Thertype: of: landholdings-owned, partly owned, rented, degree 

of 	 fragmentation,: et 4ixpected to influence the incidence of 

socio-economic impacts of new or improved roads within.the 'impact, 

area. :The major differential impacts expected are: 

o 	 Land use-Owned land will be used more intea
sively for agricultural.purposes than rented 
land, and more fragmentation of prime land 
will occur, especially that near the road. 

o 	 Ownership changes-There will be an increase 
in 	 institutional arrangements enabling non
owners to use land, but there will be little 
change in the pattern of land ownership or 
in the frequency of ownership changes in 
land. 

o 	 Landhbldings-There will be increased con
centration of landingholdings-including area 
owned, rented, etc.-by some individuals and 
an increase in the area cropped by these same 
individuals; overall landholdings of all 
types and area cropped will increase in the 
impact area(s). 

o 	 Land adjudication--There will be additional 
adjudication of land titles in the road impact 
area so that partially owned land (i.e., land 
without secure title) decreases as a propor
tion of total land holdings.
 

2. Observations to date 

Tenure information is only now-being collated in a cross

sectional format. Consequently, data is not yet available to compare 

changes from the baseline by different tenure categories. Road im

pacts on those households affected by different tenure arrangements 

are planned by MOTC as a part of the analysis in subsequent reports.
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G. Self-employed and Non-self-employed Farmers 

1. Expected changes from baseline 

The baseline data comparing self-mployed and non-self-employed 

farmers presented in Chapter IV showed numerous significant dif- . 

ferences between the two groups. Particularly important differences 

'include non-aarm and household income,. savings, major expenditures 

andnumber of structures. Anticipated impacts of: the road(s) on. .. 

these 6woSroups include the following: 

o 	Income-non-farm and household income for non-. 
self-employed farmers will grow more rapidly 
than that of self-employed farmers so that the 
gap in household total income and income per. 
ca;ita between the groups will widen even 
further. 

o 	 Savins-Non-self-employed farmers will further., 
increase their savings relative to self-employed
 
farmers..
 

o 	ExpenditureR_-Major regular and total household
 
expenditures of non-self-employed farmers will
 
increase more rapidly than those of self-employed
 
farmers resulting in larger differences between
 
these two groups than reflected by the baseline.
 

o 	 Structures-The proportion of traditional struc
tures used by non-self-employed farmers will
 
decrease at a greater rate than that for self
employed farmers. 

0 	 Holding area-the holding area of non-self-em
ployed farmers will increase at a greater rate 
than that of self-employed farmers 

2. Observatibns to date
 

Data collected during the first year of the impact study
 

shows some changes in the anticipated directions suggested above.
 

The number of observations for most variables was lower,, however, 

than the baseline and the mean values of the variables being 
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examined were-also lower inMmany cases. Moreover, the relationships 

between. self-employed and non-self-employed farmers tremained, the same • 

as in 'the baseline'case for 4all but a few variables. Specific com

parisons of change in the relationship.ofuthe two groups between 

the baseline and the observations.drawn from the latest enumeration 

are shown in Table 64. Although the datais not exwensive.and 

certainly not conclusive, it does suggest that the anticipated changes' ' 

between the two groups mentioned above are reasonable. 

The number of observations for non-self-employed farmers is quite, 

small in the'study, averaging in the low thirties. Moreover, the 

cross-sectional analysis of self-employed and non-self-employed farmers: 

is-not of primary-importance. While the number of persons in the non

self-employed category is expected to increase as a result of the road, 

the analysis of differences between the groups is.not likely to extend 

what is alreadyknown about farm and non-farm households very much. 

For this reason, MOTC is anticipating dropping the cross-sectional 

analysis of self-employed and non-self-employed farmers in the future. 

To sumarize the cross-sectional comparisons touched on above, 

there appears to be justification for the hypotheses being considered
 

in some cases, whereas in other cases the data suggests just the
 

opposite of the expected relationship. The final conclusion, in all
 

cases, is that the data collected and reviewed to date is too pre

liminary to enable any clearcut conclusions. Other findings are that,
 

(1) if properly collected and analyzed, the surveys and procedures will. 

develop data to enable the overall and particular analysis needed to 
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Table 64: Comparison of baseline and lastes observations
 
-:of selected variables for.non-self-employed
 
and self-employed farmers
 

- ... "" Non-self-employed/self-employed ratio 

Unit of 
Variable measure Baseline Laest'observation 

Household income: Shillings 2.50 2.52
 

Household income
 
plus remittanIes "c 2.26 2.60 

Total household.,
 
expenditures .:.12 1.49 

Regular expendi
tures 1.13 1.21 

Major expendi-a
 
tures 2.02.22
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be carried out.; (2) somi,data difficulties must.be :examined with care
 

4. to eliminate such obvious'problems as indicating. that the number of 
permanent structures, inall, impact areas decreased by 26 percent
 

between 1979 and 1980;(3) the Very widespread data collection 
 effort 
might well be more tightly focused so that data essential to producer
 

surplus, road user savings, and key socio-economic issues are.collect

ed with greater precision while other nc4-essenial.or less essential
 
data collection is eliminated or reduced. 
MOTC will give these and
 

related issues detailed attention in planning for data collecon and 

analysis and special topical studies in thq next year.'
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VI. RELATIONSHIP, OF BASELINE.:FINDINGS. AND ROAD SELECTION PROCEDURES 

A 	 Introduction 

One important aspect of the road impact study, is" to determine cri

teria for the selection of sites for new or improved'roads. These 

criteria will hopefully be easy to use, especially at the local level. 

Nearly all roads meeting these criteria should be economically and 

' socially viable according to more rigourous and sophisticated economic 

tests and social analysis. 

Developing such road selection criteria from evaluation of the 

impact of rural roads is but one way to achieve the desired result; 

- it is also slow and inconclusive for a fairly long period as one waits 

to determine theactual impact of the road on relevant economic and 

social variables. Until such impact data is firmly in hand, identi

fying one or another variable as indicative of a "sound" road project 

cannot be supported by study results. This chapter briefly considers_ 

those facets of the road impact study to date that relate to the do

velopment of such road selection criteria. 

1. 	 ealloin apropriate road selection procedures 

An MOTC report on the issue of road selection procedures has 

been issued recently to the donor agencies involved in the roads proj

act. It noted the cumbersomeness, data problems and centralized nature 

of the internal rate of return procedures used to select roads to date 

and 	suggested substituting the size of the impact area as the primary 

criterion for selecting sites for new and improved roads. This sin

gle criterion, and the other guidelines used with it, were shown to 

be fairly well correlated with the internal rate of return of the 
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roads already analyzed and amenable. to use by local people in select

in their, road sites. 

This. single criterion appears, for the moment, to bethe best 

indicator of road success in economic terms in the particular circum

-stances of the Kenyan Rural Access Roads Project. Additional cri

teriai may: be able -to be added to it later, however, so that a broader 

based set of selection -criteria could ba used in making important 

road investment decisionsi The experience to date in obtaining con

clusive evidence regarding any of the hypothesized changes suggested 

in Chapter V or any potential criteria for road selection suggests 

that this impact project will not be any more-rapid than most in 

identifying simple and credible road selection criteria. Throughout 

the impac study, however, all potential variables are to be examined 

to identify criteria which will enable increasingly precise road se

lection to be achieved without the need to undertake complex financial 

and social analysis prior to their actual selection. Those aspects 

of'the study related to road selection criteria that can be reported 

* upon on the basis of the first year of information are 4i.cluded in 

section B, below.. 

2. Desired results for selected roads 

The criteria to be developed for selecting rural roads with

* out complex economic, financial and social analysis must still, ex 

post, be shown to select roads that produce the same socio-economic 

results as those roads that would be chosen ex ante using the more 

sophisticated criteria. Thus, an appropriate internal rate of return 

criterion and other appropriate social criteria should be met by roads: 

selected by both methods. 
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The rod anaye in the beline study weressected aw part 

of a group.of roads using an internal rate6f return criterion for 

the entire group. Thus, an internal rate of return analysis was 

not carried out for each particular road included in the baseline 

analysis. This suggests a three-step approach to identifying road 

selection criteria based uponianalysis of the. i"pact of these roads 

(and: any othersato be added). First, as. has already been begun in 

the earlier HOTC memo mentioned above, continuous attempts should 

be made to identify variables that seem to measure or account for 

:the overall economic and socialimpacts of the road(s). This process 

is continuous and precedes the amount of data and type of analysis 

that would conclusively show that the performance of the road being 

analyzed meets the required economic and social criterion. 

Second, as the economic and social performance of each road be

comes more evident, analyses can be undertaken to help identify com

mon variables that explain or are proxies for the desired minimm 

levels of economic and social impact of the road. 

Third, as the "final" economic and social results of each road 

become evident through use of all methods of analysis, criteria can 

be adjusted to account for those results and then can be utilized 

and tested for new road selections.
 

At each stage it will be possible to suggest or use tentative 

criteria for road selection and to refine such criteria as evidence 

mounts at all points undergoing analysis. Even rural access roads 

are expensive, however, so that criteria used should have a fairly 

high degree of certainty as opposed to being too experimental. 
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B. Findins-Related to Road Selection Procedures 'andCriteria 

1. Economic criterion 

The economic test to be used in 'evaluating thearural access 

roads in the study is whether the internal rate of return using eco

nomic values is equal to the cost of capital. When the necessary 
idatabecomes available to carry out producer surplu3 and road user 

savings analyses on each road, such analyses will be'undertaken. At 

present, as noted fully in Chapter,V, the information in hand is not 

extensive enough nor available for a long enough period of time to 

justify such an effort. 

Observations to date in terms of producer surplus show increases 

in crop and I4vestock output and marketings in some impact areas, but 

declines in others. As also notad earlier' (Chapter V), cultivated 

area, value of production, on-farm consumption and the other compo

nents of a producer surplus analysis have not shown enough change or 

a consistent enough pattern of change as a result of the road to sug-

Seat that a producer surplus analysis can be carried out. 

Road user savings information does show changes in road use, in

cluding some decrease in the time required for each trip. Insuffi

cient data is in hand, however, to justify a road user savings effort 

yet. Moreover, detailed attention will have to be given to some as

pacts of road user savings via topical studies and independent analy

sis for a high quality road user savings analysis to be carried out.
 

Thus, while most of the information for both types of economic
 

analysis is being developed through the survey effort, some addition

al time will be necessary for:the road impacts to become apparent so
 

that both analyses will be meaningful. Until that time, criteria
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for selecting new .roads, will have to be develoPedhrqush special: 

efforts that draw.upon the data collection and analysis effort but. 

do not depend upon its final completion. Efforts along.such lines 

that are being undertaken or considered by HOTC are discussed later, 

in section C. 

2. Other socio-economic criteria 

The cross-sectional comparisons included in the baseline are 

mostly designed to obtain information about how social groups or: 

types of households are differentially affected by the road. While 

male- and female-headed households seem to offfer the most signifi.

cant comparions in this regard,. households at different distances 

from the road and those holding different quantities of land also 

Offer the prospect for important socially related findings. 

These different groups will find their income levels, types and 

levels, of expenditures, availabilityand use of technology and other 

features of their livelihood differentially affected by the new roads. 

As detrimental and beneficial impact patterns emerge for impact areas, 

social criteria for road selection in similar areas may be able to 

be developed. For example, based on survey information to date, peo
ple in the various road impact areas value the roads highly because 

they make it much easier to take sick family members to a clinic. 

Later, other findings may indicate that woman-headed households can

not tap into the economic benefits brought by the road because they 

are constraihed by their children from participating in off-farm em

ployment, from purchasing major ites needed on the farm, or from 

adequately marketing their output. Complementary programs to enhance 

the opportunity of such persons to benefit from the road may be 
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required, in. these ands.imilar cases; or road selection procedures 

may. need to account for them in determining which road to implement. 

As patterns emerge that show the social costs and benefits of 

roads in the impact ares in this study, these patterns may provide 

*:. guidance in selecting or developing criteria for choosing sites for 

*, other new or improved roads. Of particular relevance is both the 

kind of variables to be selected as site indicators and the weights 

that' such indicators should be given with respect to economic cri

teria in designating sites for new roads. 

The results from the baseline analysis to date and from related 

obsarvations, and work do not yet suggest specific"social indicators 

for which certain values might be used as criteria in the road se

laction process. The impact study will focus on identifying any 

such:Indicators.'.as one objective among others, however, by careful 

6usand analysis of the data being gathered'and the topical studies 

being conducted.. Several of the topical studies wil lend themselves 

in particular ways.to identifying social variables which might be 

used as criteria for rural road selection. 

C. Future Road Selection Considerations 

V': 1. Methods 

MOTC has suggested that simplified procedures be used to se

lact. sites for future new and improved road work under the project. 

Use of the size of the impact area, plus other detailed guidelines, 

have been proposed as the means for identifying and ranking roads to 

iiyv!: be constructed or improved--in the WTC report mentioned earlier in 

this chapter. As-further criteria or evidence regarding the economic 

and social results of such road selection procedures become apparent, 
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the selection criteria can be improved upon accordingly.",.. 

MDTC recogniza.s that many of its activities in the coming year 

will bear upon this issue, and it assumes that substantial progress 

can be mada in delineating selection criteria once two years of data 

from baseline are available for analysis. It plans to spend sub

stantial time following the annual donor's meeting in sharpening the 

use and focus of its field data collection effort and the presents

tion of that same data. During thia effort it will also emphasize 

the usa of the data for developing further road selection criteria. 

This planning effort, plus additional survey data, should result in 

more detailed conclusions regarding variables to reflect both eco

nomic and social selection criteria within another year. Like

wise, the start-up of several topical studies should bring more de

finition to this iportant area in future months. 

in addition to these already planned means for pursuing road se

lection criteria, two other approaches could be taken toward such an 

end, although they are not planned at present because of MTC budget 

limitations. First, a special topical study effort could be launched 

for a single road that would, using existing economic and social base

line data, make an in-depth determination of the internal rate of re

turn and social benefits of the road every year through both survey 

and other research. The primary purpose of this effort would not

solely be to determine the impact of the road, but to identify cri

teria which might be used in selecting other roads so that they would 

be economically and socially viable. The criteria identified in the 

in-depth study could be pursued, or perhaps even tested, through 

analysis of the data base and topical study results in the other road 

impact areas.
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Second, a topical studyto work with farm models in :one or more 

impact areas to determine road impacts could be undertaken. This 

ef fort, although somewhat complicated, as explained in the MOTC re

port-on road selection procedures mentioned' earlier' in.this chapter, 

would identify thewproducer surplus benefits likely to result from 

a road. The results of 'the analysis would be used to design simpl.e 

guidelines related to size knd type of farm, cropping area, etc., in 

*each potential road impact area as criteria for'road selection that 

would assure the road site chosen could Justify the investment eco

2. Variables 

q The variables to be considered in developing road selection 

criteria are legion, but soe have already been'shown to be more im

portan than others and several appear to deserve special-atention 

In the coming year. 

In the economic sphere the variables affecting producer surplus 

and user savings will receive the most:attention. Different kinds 

of crops, the proportion of land uncultivated and in cash crops, 

yields (as a. function of both land area and off-farm inputs), and 

average size of holdings will be given attention in the consumer sur

plus area. Some marketing variables such as proportion of farmers
 

and traders using vehicle or non-pedestrian transport for marketing 

and receiving goods and potential for increases in exported produce
 

and imported productive goods would also be considered.'
 

In the transportation area, the potential for daily trips using
 

various kinds of transport, the composition and purpose of such traf

fic, and its costs will be considered in searching for road selection 

criteria.
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At the household level, both socilogical and. economic variables 

will be examined in.1 the search for potential road selection criteria; 

these would include, but 'not.be. limited to: trip. for social and 

non-economic household ralated purposes,%distances to various social 

and governmental institutions, and levels of expenditures of various.. 

types, Particulari attention will' be given to-differences in these 

and! otiher economic related variables as between male- and female-! 

headed households in the search for road selection criteria. 

It is important to note that some of thesevariables, were they 

to be developed. for use as road selectioncriteria, would require sub

substantial Judgment by those at the local level trying to use them. 

Thus, it is much easier for a local government official to select an 

effective road impact area of at least a mini unm size than it is for. 

that, person to figure out and analyze the level of expenditures of 

various, types being mad by local households.. or the potential for 

daily trips of various kinds of traffic over a potential road. The 

effectiveness of the criteri.Ja, than, turns as much on their simplici

ty and usefulness in the field as upon their accuracy. Put another 

way, a criterion that is accurate but complicated is not necessarily 

better than one that' is less accurate but easy to use accurately in 

the field. A part of MOTC's task in coming years will be to identify 

and develop criteria which meet the standards of accuracy and local 

usefulness. 

3. Roads
 

Neither the roads to be used in-.developing the simple road 

selection criteria nor the road sites such criteria are to be applied 

to have been rigidly established by MOTC. To date, all seven roads 
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iniwe' baseln analysis are.providing rawmaterialfor the pursuit 

of such guidelines. As potenial, criteria emerge, however, MOTC will 

determine whether they are useful for all road areas or for only cer-" 

tain road impact areas. 

4. Data 

As mentioned in'the eainary and conclusions of this report. 

;theraare . or data problem in the baseline and subsequent surveys. 

While substantial' amounts of .'data have already been collected, their in

ternal consistency is sometimes troublesome, and at times data has been 

collected in the wrong form. Also the subsequent weighting and pre

sentation of .the sample data sometimes introduce discrepancies between 

different series of information one would like to compare. Several 

field checks, for example, are underway at this writingto verify 

certain aspects of the data before its final: presentation. 

HOTC plans to simplify the data coliection and manipulation pro

ceus so as to. focus its survey efforts upon' the essential information 

andLto assure that the presentation of that data is commensurate with 

the needs of those revi wing it and using it for further analysis. 

As this slight revamping of the current effort is carried out, the 

data needed for developing road selection criteria will. be carefully 

considered along with the other data needs of the impact project. 

D. Summary 

In sa.ary, no clear road selection criteria have emerged yet 

from the impact analysis, although the size of the road impact area 

has been suggested by MDTC as a very important road selection cri

teron. Further work is planned in seeking to identify and develop 
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such criteria; this requires analysis of the data from all roads.be-

King reviewed at present, some clarification of' data collection and 

presentation, and special work through. topical studies and analysis 

of, survey data directed at criteria development before the actual 

impact of the roads being considered is known with finality. MOTC 

plans further work on all these aspects of the development of road 

selection criteria during the next year ofv-data collection and analy

sis for the overall. ipact project. Should additional special efforts 

to develop these criteria be mandatedby the donors, those efforts 

would require:that additional financial and technical asistance be 
providad to MOTC in order to aeffctively carry them out. 
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CHAPTER 1: INTRODUCTION 

'The impact' study is described in Chapter II. 

2Details regarding the roads included in the study and the
 

data collection procedures used are provided later in this report. 
Readers also can refer to the most recent MOTC impact study, A Modi
fied Framework for the Impact Study to Monitor and Evaluate Rural
 
Roads Falling Under the Rural Access and the Gravelling. Bridging and 
Culverting Programmes (MOTC: Nairobi, 1980). 

3 Type of tenure also will be used as a cross-sectional com
parison. However, data collection and analysis procedures were not 
completed for this variable at the time of this report. It is anti
cipated that this data will be available for subsequent analyses. 

4Da Beer, A.R., "The Economic Justification of Roads in De
veloping Countries", Road International (1963) p. 48. 

5Smith in Wilson, George, et al., The Impact of Highway In
vestment on Development (Washington, D.C.: The Brookings Institu
tion, Transport Research Program, 1966). 

6
 
Owen, Wilfrid, Distaace and Development: Transport and
 

Communications in India (Washington, D.C.: The Brookings Institu
tion, 1968). 

7India, Government of, Ministry of Transport and Communica
tions, Economic Benefits of Ramnad-Mandapan Road, 1959-60 (India:
 
Department of Transport, Road.Wing,..1961).
 

Shoaib, M., Comparative Evaluation of Selected Highway Prol
ects Report 349 (Washington, D.C.: World Bank, Operations Evaluation
 
Department, 1974).
 

9Chisholm, M., Rural Settlement and Land Use (London:
 
Hutchinson University Library, 1962).
 

I0 U.S. Department of Agriculture, Foreign Economic Development
 
Service, Improving Marketing Systems in Developing Countries: An 
Approach to Identifying Problems and Strengthening Technical Assistance 
Staff Report 7 (Washington, D.C.: U.S. Deartment of Agriculture, 
Foreign Economic Development Service in cooperation with U.S. Agency 
for International Development, 1972).
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'1 Bonnsy' R.S;P., "The Relationships- between Road Buildinge
and Economic and Social Development in Sabah" (Drayton, England: 
Ministry of Transport, Road Research Laboratory, 1964).
 

12Louis Berger International, Study of Transport Investment 
and Impact of Distribution of Income in Remote Areas, Phase I Final 
'Report. Report prepared for Southeast Asian Agency for Aegional. 
Transport and Communications Development, and U.S. Agency for Interna
dional Development (East Orange, N.J., 1979). 

i13 
1 Owen, Wilfrid, "Road Transportation and Food Production". 

Highway Research Record 125 (1966). 

14Braida, Richard, et al., The Role of AID in the Development 
of Sahel Transportation Infrastructure: A Strategy Proposed by the 
Office of International Transportation Programs. U.S. Department of 
Transportation (Washington, D.C.: Department of Transportation,
 
1978).
 

15USAID, Philippines Provincial Development in cooperation
 
with Rural Roads Program, Department of Local Government and Comunity
 
Development, Rural Roads Evaluation Project (Philippines: USAID,
 
1978). 

0kada, Ferdinand, Rural Works Prolect. Padat Karya Gaya 

Baru: Socio-Economic Assessment. Report prepared for USAID/Indonesia
 
(1978).:
 

1 7Devres, Inc., Kenya Rural Access Roads and Gravelling, Bridges 
and Chlverts Programme: Consultants' First Annual Report. Report 
prepared for USAID and Government of Kenya, Ministry of Transport and 
Comunications (Washington, D.C., 1979). 

1 8 Ibid. 

1lShoaib, M., Comparative Evaluation of Selected Highway ProJ
ects Report 349 (Washington, D.C.: World Bank, Operations Evaluation
 
Department, 1974).
 

Blalkle, Piers, et al., The Effects of Roads in West Central
 

Nepal,..Part I (Summary). Report prepared for ESCOR, Ministry of Over
seas Development (1977). 

,India, Ramnad-Mandapan Road.
 

i: ,' 220da
 
Okada, Padat Karya. 

2 3Deavs, Kenya Rural Roads. 
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"Shoaib, Evaluation of Highway ProJects.
 

25Louis Berger. International, Transport, Investment and Impact.
 

Ellis, Richard, at al., Liberia Rural Roads Study. Volume 

II: Socio-Economic Baseline Report (Washington, D.C.: Checci 
and Company, 1975).. 

"Mitchell, B. and Rakotonirina, X., The Impact of the Andapa-
Sambava Road: A Socio-Wconomic Study of the Andapa. Basin, Madagascar, 
Volium I and II (Washington, D.C.: The World Bank, Transportation 
Department and Democratic Republic of Madagascar, 1977). 

2 8Elmendorf, M. and Merrill, D., "Socio-Economic Impacts of 

Development in Chan Kom - 1971 to 1976: Rural Women Participate in 
Change." TBRD, n.p. (March 1978). 

2 9 Davres, Kenya Rural Roads. 

30 
Louis Berger International. Transport. Investment and Impact. 

3 1 Edwards, Chris, "Some Problems of Evaluating Investments in 
Rural Transport", Transport Planning in the Developing Countries
 
(London: Planning and Transport Research and Computation, 1978). 

32 
Devres, Kenya Rural Roads. 

3 3Foster, George, Traditional Societies and Technological
 
Change (New York: Harper and Row, 1973). 

3 4Connell, John, et al., Migration from Rural Areas (Delhi: 

Oxford University Press, 1976). 

3 5 bid. 

36 Blair, James, "The Regional Impact of a New Highway in 
Sierra Leone", African Environment 3.2 (1978). 

3 7Hughes in Haefele, Edwin (ed.), Transport and National Goals 
(Washington, D.C.: The Brookings Institution, 1969).
 

38U.S. Department' of Agriculture, Improving Marketing Systems. 

39 Okada, Padat. Karya. 

0Elmendorff and Merrill, "Development in Chan Kom". 
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41 
O0kada, Padat Karva. 

'eunker, L and .Adair, J., The.First, Look'at Strangers (New 

Brunwick: Rutgers University, 1959). 

4 3Edard, "Problems of Evaluating Investmnts." 

•Devres, Kenya Rural Roads.
 

I Hoskin-Wesern-Sondereger, Inc., Final Report: Labor • 

Intensive Road Program, Small Farmer Development Project, Haiti (Lincoln, 
Nebraska: oskins-Western-Sonderegger, Inc., 1978). 

46.Mitchell and Rakotonirina, Impact of the Andapa- Sambava Road., 

47Louis Barger International, Transport, investment and Impact. 

4 8 rbid. 

49Squire, Lyn, Optional Feeder Roads in Dveloping Countries: 
The Case ofThailand', Journal of'Devlopment Studiei 9 (1973). 

5 0 Thd 

5
 _Ward, Marion, The Rigo Road: 
 A Study of the Economic Ef
fects'of New Road Construction, New Guinea Re earch Buletin No. 33. 
(Canberra and Port Moresby: The Auntraia National University, Research 
Unit, 1970). 

5 2 Mitchell and Rakotonirina, Impact of the Andaya- Sambava Road. 

SBonney, R.S.P., "The Place of Transport, Particularly Road 
Transport, in the Economic and Social Development of North Borneo", Pro-, 
ceedings of the United Nations Conference on the Application of Science 
and Technology for the Benefit of the Less Developed Areas, E/conference, 
n.p. (1962).
 

5 4Elmendorf and Merrill, "Development in Chan Kom". 

55Hackenberg, Beverly, Rese&,rch Rebort: Impact of Infra
structure on the Changing Economic Lives of Women in Southeast Mindanao 
(Davao City, Philippines: Davao Research and Planning Foundation, Inc., 
1978).
 

56Thjd-
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CHAPTER II: KENYA RURAL ACCESS ROADS PROGRAMME
 

There are some substantial differences between estimates 
of road impact areas made by District Agriculture and Development 
Officers and CBS enumerators. MOTC has chosen to use the CBS esti-
mates because they are based on field interviews and intensive ob
servations within the impact areas, whereas the District Agriculture 
Officers' estimates were made from a general knowledge of the areas
 
involved, plus a review of generalized maps of the areas. 

2 One bag equals 90 kg. 

CUAPTER IV: BASELINE DATA 

Tenure data is not available in cross-sectional form; it 

will be pursued in subsequent analyses as cross-sectional data, how
ever. 

2 Partially owned or "owner-like" is land which is controlled 
A.and operated by one person for which title is held by another. Thus, 

a son may farm a plot for which title is still held by his father. 

3 2 
ASOne square kilometer equals 1,000,000 square meters (m.2). 

V: EXPECTED CHANGES FROM BASELINE AND OBSERVATIONS TO DATEACHAPTER 

As noted earlier, tenure data is not available now in cross-, 
sectional form, but will be developed for subsequent analysis.• Some 
ideas of expected changes in tenure are included in this chapteri how
ever.. 

CHAPTER VI: RELATIONSHIP OF BASELINE FINDINGS
 
AND ROAD SELECTION PROCEDURES
 

IAssuming pre- and post-producer surplus and road user sav
ings results, then identifying critical factors which determine or 
are highly correlated with the desired economic results is another 
means of achieving the desired result. It would also be feasible to 
assume certain impacts a road would have on social indicators, and 
then suggest specific indicators that must be present in the impact
 
area.
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