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EFFECT OF ROAD INFRASTRUCTURE ON AGRICULTURAL OUTPUT AND
INCOME OF RURAL HOUSEHOLDS IN DELTA STATE, NIGERIA

INONI O.E., OMOTOR D.G.

Abstract

Using household agricultural production and income data from 288 rural dwellers, the paper examined the effect of
road infrastructural development on agricultural output and income of rural households in Delta State, Nigeria. The
results indicate that rural roads have a significant positive effect on agricultural output, reduce transportation cost,

stimulate demand for rural labour and improve rural income. Road quality instigated a strong positive response on

output and income as a 10% improvement in road quality caused a 12% and 2.2% increase in agricultural output
and total household income respectively. Furthermore, road infrastructure promotes inter-sectoral linkages between
the agricultural and non-farm sector that enhances income diversification strategies among rural households. Since
increase in the distance variable and poor road quality reduce household income, a policy thrust that will cut down

distance to markets through investment in transport infrastructure should be pursued vigorously, by both the State

and local government authorities in collaboration with the private sector, in order to reduce rural poverty and
accelerate the process of rural transformation.

Key words: road infrastructure, agricultural output, rural households, agricultural and non-farm income, Delta State,
Nigeria

INTRODUCTION consumption justas does an i ncrease i n pr oduction.
Improvement in marketing facilities can al so facilitate
Rural infrastructure, comprising of rural roads, markets, increased production largely through direct and indirect
irrigation syst ems, water su pply, telecommu nication  effects of higher producer prices.
facilities, h ealth and edu cational facilities, are b asicto ~ The im portance o fru ral tran sport in frastructure fo r
quality o flifein ru ralareas,and arei mportant agricultural g rowth an d de velopment has been  well
facilitators o feco nomic g rowthan d development established in the literature. In a stud y in Ban gladesh,
(Ahmed and Donovan, 1992). According to Binswanger ~ Ahmed and Hossain (1990) found that in villages with
etal. (1993), investments i n rural i nfrastructure have  better access to roads, fe rtilizer costs we re 14 percent
resulted i n phenomenal gr owth i n a gricultural pro- lower, wages were 1 2 percent higher and crop output
duction and produ ctivity, wh ile rap id growth in was 32 percent higher. Also in a study in India, Fan et
agricultural productivity has led to a si gnificant trickle  al. (2000), found that pub lic in vestment in rural ro ads
down be nefits fort he rural po or (Fanetal., 2000). hada very high positivei mpacton agricu Itural
Developing c ountries in sub -Saharan A frica have al so  productivity growth; while similar studies in China and
investedin th eru ralareasto b oostag ricultural Thailand by Fan et al. (2004), found road investments to
production, imp rove rural inco mes and the quality of  have contributed si gnificantly to non-farm income and
life as well as to stem rural-urban drift. overall agricultural growth.
Rural i nfrastructure plays av ery sign ificantro lein  The availability and quality of ro ad infrastru cture also
accelerating agric ultural productiona ndproduc e influence access to trade a nd food prices in devel oping
marketing. A good roa d ne twork accelerat es efficient ~ countries. Li mao an d Ve nables (1 999),inast udyo f
delivery o ff arm inputs, r educe t ransport cost ,an d  transportation costs in sub-Saharan Africa sh owed that
enhance spatial agricultural production and distribution.  roads are si gnificant determin ants o ftran sportation
In add ition to m arket in frastructure, good n etwork of  costs, and that when a re gion is landlocked, t ransport
roads will expan d the distribution of agricultural goods  costs can increase by 50  percent. They re ported t hat
as well as openup additio nal o pportunities for most of Africa’s poor tra de performance was the res ult
agricultural trade. According to Fan and Hazell (1999), of weak infrastructure. In a study on the e ffect of road
improved marketing facilities contribute to th e goal of infrastructure on food prices in the then Zaire (Congo
agricultural development indirectly through an efficient  Democratic Rep ublic), Min ten and Kyle (1999) fo und
marketing sy stem. They not ed that ineffi cienciesin  that tran sportation costs wa s r esponsible for observed
processing, sto ringan d transporting agricultural  differences i n f ood prices among p roducer re gions.
products ca usel oss of productsa nds avingt hese They further asserted that road quality was an important
commodities will in crease th e supply av ailable for factor in determining transportation costs; transportation
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costs were on the average two times higher on dirt roads
than on paved roads.

Apart fr om increased a gricultural out put, another way
by which road infrastructure can help the rural poor is
through th eir i mpact o n th e rural non-farm sector.
Investments i n rural ro ads will p romote th e d eve-
lopment o f small n on-farm en terprises, wh ich will
stimulate dem and for r ural labour t hereby im proving
income. Kha ndker ( 1989), fo undt hatg overnment
investment in roads had a positive effect on crop output,
rural non -farm e mployment and ag ricultural wag es,
which benefited the poor in India. Similar findings were
reported by F an a nd R ao (2002) w ho e xplored t he
impact of r oads on rural non-farm employment and the
consequences for the poor. According to them, one of
the important economic opportunities generated by road
infrastructure in the rural areas is income diversification
occasioned by a vibrant non-farm sector.

In Africa, rural road construction has also been found to
be associated with increases in agricultural production,
expanded use of agricultural credit, in creases in lan d
values, proliferation o f sm all sho ps an d e xpansion o f
rural m arkets (A nderson et. al, 1982; Jaco by, 200 0).
Although, th e so cial benefits of road constr uction i n
Nigeria are very well known, studies on the im pact of
rural roads on agricultural output and income are scarce.

However, gi ven t he i ncreased bu dgetary allo cation to
States and L ocal Government Areas inthe present
democratic di spensation, andt hem assiver oads
infrastructure development un dertaken by t he Del ta
State Gov ernment si nce 199 9, s uch an i nvestigation
becomes timely and pertinent.

The objective of the study th erefore, is t 0 examine the
effect of rural roads on agricultural output and income
of rural households in Delta State, Nigeria.

RESEARCH METHODOLOGY
Sampling methods and data collection

The study was restricted to 21 Local governm ent Areas
(LGAs) th at have predominantly rural pop ulations in
Delta State, Nigeria (Figure 1).

Multi-stage ran dom sa mpling tech nique was u sed to

draw samples for th e study. Firstly, the study area was
stratified in to th e th ree agricu ltural zo nes o f Delta
North, Delta Central and Delta South that comprised the
State. From e ach of't he three zones ,3 LGAs we re
randomly selected to give a total of 9 LG As covered by
the survey. T he nine (9) L GAs were Aniocha N orth,
Oshimili No rth and Ik a No rtheast) in Delta No rth;

Figure 1: Map of Nigeria, showing Delta State, the location of the study
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Ughelli South, Ethiope East and Udu in Delta Cen tral;
and Patani, Isoko North, and Isoko South in Delta South
agricultural zone. Furthermore, 36 farmers were chosen
randomly from each of the 9 LGAsto give a total
sample size of 3 24 farmers fr om whi ch re levant data
were ob tained. How ever, du eto non-response and
inadequate i nformation su pplied by som e resp ondents,
36 copies of the questionnaire were discarded, and data
analysis was based on a sample of 288 farmers.

In ordert o obtaindat a fort he st udy, st ructured
questionnaires were ad ministeredr andomlyt o
household h eads and th ese w ere co mpleted th rough
interview sc hedules by the researchers. Data collected
included agricultural output data, production input data,
labour use, pro duce prices, availability o f ru ral ro ads
and m arkets, access torura 1 m arkets, distance to
markets, ro ad quality, sources and lev el of h ousehold
income as wel | as house hold social c haracteristics. The
survey was conducted between June and October, 2006.

Model specification and estimation

The following econom etric m odels were s pecified and
subsequently estimated in order to examine factors that
determine output and income amongst rural households
in Delta State, Nigeria.

OUPT = f(LAND, CAPT, DMKT, EDUC, HHSZ,
ROTY, u) (D

Where:

OUPT =the volumeofann wual agricultural outputof a
particular household

LAND = the size of land holding

CAPT = other capital assets of a household

DMKT = mean dis tance from hom e to three m ajor produce
markets

EDUC = the lev el of edu cation attained (no formal education

1; primary school = 2;secondary school = 3;
tertiary education = 4)

HHSZ = number of persons in workforce

RQTY =road q uvality (paved road = 3; non-paved all season
road = 2; seasonal road = 1)

u = error term.

YINC = f(LAND, CAPT, LSTK, DMKT, EDUC,
HHSZ, ROTY, u) 2)

Where:

YINC = the total income of household per annum,

LSTK = livestock unit owned.

Other variables are as defined earlier in equation (1)

Economic theory does no indicate the precise
mathematical form oft he rel ationship am ongt he
variables, t herefore di fferent fu nctional f orms of't he
abovem odelsuchasth  elin ear, semi-lo garithm,
logarithm an d expo nential fun ctions were fitted.
However on the basis of econom  ic, statistical, and
econometric ¢ riteria., th e ex ponential fun ction was
chosen as the lead equation for the output model, while

92

the log arithmic function was th e lead equation for the
income model. The lin earised forms o f the output and
income models are as follows:

InOUPT = y + BLAND + B,CAPT + BsDMKT +
+ BEDUC +BsHHSZ + BsROTY . (1a)
InYINC = &+ 6;InLAND + 6,InCAPT + 03InLSTK +
+ 04n DMKT + 65 InEDUC + 65 InHHSZ +
+ 0; InROTY + v (2a)

The Ordinary Least Squares (OLS) technique was used
to estimate the relevant parameters.

RESULTS AND DISCUSSION
Socio-economic characteristics of households

The soci o-economic character istics o f resp ondents in
the survey are prese  nted in Table 1. Ag ricultural
productioni st he m ajor occupation of m ost rural
households i n Ni geria, a nd wom en dom inate sm all-
holder production activ ities. Th erefore, 68 % of't he
respondents were women while 3 2% werem en.
According Chukwuji and Oyaide (2005), a good number
of w omen i n Del ta St ate, Nigeria ow n and m anage
farms al ong side men, beside their contribution to the
productive farm labour force either as paid labourers or
more im portantly as unpai d helpers or co-managers of
family farms.

The educational status show ed that 34% of the rural
dwellers had no formal education, while 64% of them
had s ome for m of f ormal educat ion, a n o bservation
which tend s to refute th e alarmin g rate of illiteracy
prevalent in ru ral co mmunities. Th e m ean lev el of
educational at tainment o f 2.07 im plied th aton the
average e very responde nt had prim ary e ducation. A
high level of educational attainment is expected to affect
positively the productivity of rural dwellers, as educated
farmers are more likely to  adopt m odern ag ricultural
practices (Biswanger, 1989).

A relatively large household size was found in the study,
with a mean size of 9 persons per household. About 67%
of the households have a family size that ranged between
8—16 persons, thus supporting the preponderance of 1arge
family sizes among t he poor i n rural areas of Ni  geria
(Eboh, 1 995). Al though a very large fam ily size may
constitute a so cial burden, 1 arger h ouseholds use t heir
labour i nput to an advant  age i n far ming and forest
products exploi tation. In fact , the i ntensity of forest
products expl oitation has been fo undtohaveadi rect
relation to household size (Baland et al., 2004)

Crop outputran ged b etween 4204 224 kg, w ith an
average an nual out put o f2 058.93 kg. Al though c rop
production was lo w, it wasalso  su bjectto g reat
variability with a standard deviation of 1 041.53. About
63% of th e far mers h ad an an nual outputo f1 181-
3 463 kg, while only 8% of them produced crops worth
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Tab. 1: Distribution of socio-economic characteristics of rural households (n = 288)

Parameter Fre quency Mean (Mode) Standard deviation
Gender
*
emale o gg (Female) 0.4684
Educational status
No formal education (1) 98 (34)
Primary school (2) 95 (33) 2.07 0.9477
Secondary school (3) 73 (25.3)
Tertiary education (4) 22 (7.6)
Household size
12 58 (20.1)
34 107 (37.2)
5-6 76 (26.4) 4 persons 2.0
7-8 42 (14.6)
9-10 501.7)
Crop output(kg)
420-1 180 78 (28.8)"
1 181-1 941 50 (18.5)
1.942-2 702 57 (21.0)
2 703-3 463 64 (23.6) 2 058.93 1041.53
34644 224 22 (8.1)
Annual income (N,=)
19 000-51 000 139 (48.3)
51 001-83 001 38 (13.2)
83 002-115 002 51(17.7) 71 023.65 19 172.71
15 003-147 003 54 (18.7)
147 004-179 004 6(2.1)

* Figures in parentheses () are percentages of respondents
T Only 271 households earned income from crop production

Source: Computed from survey data, 2006

34644 224 kg. Thelow level of crop output maybe
attributed to t he sm all lan d-holding and the use of
inefficient an d trad itional farmin g i mplements. With a

mean farm size of 0.87 ha, which a re fragm ented in

some cases, output is bound to be low.

The ave rage annual inc ome w asf oundto b e N,=

71 023.65 showing th at m ajority o f t he rural d wellers
are low i ncome earners. In fact about 62% of the rural
households sampled earned an an nual i ncome rangi ng
between N,= 19 000.00-N,=83 001.00. Because most
rural inh abitants lack asset s and skills, they rem ain
unemployed a nd unablet oi nvesti n highi ncome
generating activ ities, th ereby remaining poor. This and
other fact ors ¢ ould be i mplicated for the 1 ow a verage
income found in the study.

Sources of income among households

Households in the study are a earned on the avera ge a
totalin comeo fN ,=71023.65 perannumw ith
agricultural activities being the most important sources
of inc ome (Table 2) . Inc ome from agricultural self -
employment an d agricu ltural wag e labou r con stituted
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77% of to tal household in come, wh ile the b alance of
23% was from non-a gricultural activities. Com parable
results w ere rep orted b y Reardon et al. ( 1998) and
Sanchez ( 2005) t hat ab out 35 % o fr ural ho useholds
income is accounted for by = non-farm acti vities. Crop
production appeared to be the most important source of
income as it constitute d 50% total house hold income,
followed by no n-agricultural self-em ployment (15 %),
and a gricultural wage 1 abour (12%). T he incidence o f
poverty in Delta State, Nigeria is quite high (45.35%)
National B ureau of Statistic s ( 2005) an d majority of
rural dwellers lack skills and economic assets, thus they
are una ble to seek  off-farm ¢ mployment and take
advantage of in come-generating activ ities o utside
farming. T he dom inance of crop produc tionast he
major source of i ncome am ong r ural households i n
Delta State, Ni geria may be attributed to this. It should
be noted that though only 84 respondents participated in
non-agricultural wage labour in the study area, the mean
income (N,= 20 293.91) from this activity is higher than
that of ag ricultural wage lab our wh ere 17 8 ru ral
dwellers were engaged. The percentage contributions of
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other inc ome-earning activi ties are as presente  d in

Table 2.

Tab. 2: Sources of income among rural households in Delta State, Nigeria

Amount % of total No. of
Source - Mean .
(N,=) income respondents

Total household income (N,=) 20 454 810.55 71 023.65 100 288
Agricultural income — Self employment 13292 642.17 47 643.88 65 279
Income from crop production 10 233 866.29 37763.34 50 271
Income from livestock production 1195 156.16 6 603.07 6 181
Income from forest products 1 863 619.85 11 946.28 9 156
Agricultural income — Wage labour 2524 138.24 14 180.55 12 178
Non-agricultural income — Self employment 3066 174.99 27376.56 15 112
Non-agricultural income — Wage labour 1704 688.63 20293.91 8 84

Source: Computed from survey data, 2006.

Regression results

Agricultural output

The results of th e reg ression an alysis of th e d eter-
minants o f agricultural output among rural households
in Delta State, Nigeria are presented in Table 3. Among
four fun ctional form s fitted , th e exp onential fun ction
was the lead equation with an adjusted R* value of 0.80,
implyingt hatt hei ndependent vari ablesjoi ntly
explained 80% of the variation in the dependent variable
(agricultural o utput). Altho ugh the Durb in-Watson
statistic in dicated so me lev el o f serial correlatio n of
errors, the model was significant at the 99% confidence
level. Ap art from v alue o f cap ital assets, th e sign and
size of the regression coefficients are reasonable and are
in co nsonance with a priori expectations. The res ults
revealed th atlan darea cultivated, cap ital assets,
distance t o mark et, hou sehold size, and road qu ality
were statistically significant determinants of agricultural
output am ongst rural dwellers. While the effect of
distance to market was  negative, othe r variables ha d
positive influence on output.

Landis on e oft he cr itical in puts upon which crop
production depends because it is on land that crops are
grown. Although, th ere isn o arith metic relatio nship

between output and area cu ltivated, output is exp ected
to increase the larger the land area put under cultivation.
This is particularly so among rural small-holder farmers
who rely mainly on tra ditional methods of farming due
to lack of kn owledge an d credit to adoptm  odern
technology of pr oduction. I n suc h sy stems, i ncreased
output can only be br ought abo ut by increase in land
area cultivated. However, the response of output to land
is somewhat low asa 10% increase in area cu Itivated
will cau se only a2 % in crease in output (Tab le 4).
Because m ajority of rural households are sm all-scale,
subsistent far mers, t he l ack of, a nd i nadequate use o f
output-enhancing inpu ts su ch as fertilisersan d pes-
ticides, may h ave d ampened o utput resp onse to land
area cultivated.

The im pact o f cap ital assets is also p ositive and sig -
nificant im plying that the more ca pital assets a house-
hold owns the greater the output of crop production will
be. The physical and financial assets a family owns will
enable hera cquire t he re levanti nputs neede d f or
increased crop production at the right time, in v iew of
the season ality o fag ricultural p roduction. Th us
households that have a high stock of assets to draw from
will be able to ex pand output. This condition may have
accounted for the positive effects of household assets on

Tab. 3: Regression results of determinants of agricultural output among rural households in Delta State, Nigeria

Variable Esti mated coefficient t-statistic p-value
Land area cultivated 0.21 3.27 0.00%**
Value of other assets 0.00000086 2.02 0.05%*
Distance to market —0.08 - 4.95 0.00%*
Educational attainment -0.03 -1 S1 0.13
Household size 0.02 2.39 0.05*
Road quality 0.542 6.78 0.00**
Constant 6.20 61 13 0.00

F-statistic =198.91 (0.00)**

D-W statistic =1.89

Adjusted R-squared = 0.80

n =288

**significant at less than 1% level; *significant at the 5% level
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Source: authors’ calculation
Tab. 4: Elasticity of agricultura 1 out put with respect to
specified independent variables in Delta State Nigeria

Independent variable Elasticity estimate
Land area cultivated 0.19
Value of other assets 0.05
Distance to market -0.217
Educational attainment -0.06
Household size 0.09°
Road quality 1.217

" Variables that had statistically significant effects on
output
Source: authors’ calculation

agricultural output found in th e study. The elasticity of
agricultural output with respect to household assets was
very low, as a 10% increase in value of assets will result
in paltry 0.5% increase in output. Agricultural produce
in Delta State, Nige ria, have ex perienced i ncessant
fluctuation in prices due lack of storag e facilities and
perishability. Th is con dition h as m ade many ru ral
households channel their as sets to i ncome-generating
activities o utside ag riculture, th ereby occasioning th e
low output response.

Distance to market is the o nly variab le th at exerted a
strong and ne gative impact on o utput. The 1 onger t he
distance t o markets where agri cultural product s can be
sold by farmers, the lesser the incentive to produce more.
Many producing centres in rural Delta State, Nigeria are
still remote and connected by seasonal roads, thus making
it d ifficult fo r far mers to t ransport th eir p roduce to
markets for sale. The situati on is even wors ened due to
the bulky nature of most agricultural produce. Therefore
in agri cultural zones wi th di fficult terrain w here 1 onger
distances are covered in order to bring produce to market,
farmers are wary to expand the 1 evel of their production
since a great deal of their produce are wasted due to
inability to move them to markets on time. The elasticity
estimate indic ated thata 10 percentage increas e in
distance to market, will depress output by 2%. Therefore
in order t o sustain agricultural growth, a policy thrust to
open up the rural areas through the development of roads
and market infrastructure must be pursued by government
at all levels.

Household size, showing the number of persons in the
work fo rce had a positive i nfluence on output. Th is
implies that the larger the size of th e rural household,
the higher the level of agricultural output will be. Larger
families are a ble to cultivate larger land area and also
carry ou to ther fam ing activ ities efficien tly th an
households with fewer members in the work force. The
remote nat ure of m any crop producing zones al so
warrants t he availability o fex tra human effo rtst o
transport produce to m arket, an advantage possessed by
larger households.
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The qu ality ofro ad in frastructure is an i mportant
explanatory variable on agricultural output. As indicated
in Table 3, road quality had a po sitive and si gnificant
effect and it elicited the greatest output response among
the independent variables. A 10% increase in the quality
of rural roads will raise output by 12%. The availability
of well-paved ro ads th at will guarantee all-year round

movement of agricultural produce from the hinterland to
regional output m arketsi sani ncentive nee ded by
farmers t o ex pand t heir production base . There fore,
improvement in the quality of rural ro ad networks, and
the ex tension of their cov erage will b oost ag ricultural
output an d su stain t he i ncome of rural  households.
According to Satish (200 6),ru ralro adsal most
inevitably leads to increases in agricultural p roduction
and productivity by bring in new land into cultivation or
by intensifying ex isting land use to tak ¢ advantage of
expanding m arket opportunities. Th e h igh resp onse of
output to road quality found in the study may be due to
the foregoing.

Total income

The regression resu Its of the d eterminants of to tal
household income, based on the double-log function are
presented in Table 5. The fit of the model is reasonable
with an a djusted R * val ue of 0. 51 i ndicating t hat t he
independent vari ables accounted for5 1% of the
variation i nt he dependent va riable. T he re gression
coefficients are also pr  operly sig ned. Th er esults
showed th atliv estock wunit,d istanceto  market,
household size, and road quality ex erted a statistical ly
significant effect on h ousehold in come ac cording to a
priori exp ectation. An ad ditional unit o f liv estock unit
owned willraisein comeb y 17%. Small-holder
livestock keeping is an important source o f in come to
rural dwellers (Sastry et al., 1993), and a means of
accumulating capital for investm ent in the rural
economy. Because they are highly mobile capital goods,
livestock can be liquidated easily if economic incentives
are unattractive or during peri ods of crisis for the farm-
family (Jarv is, 1 993). Household size h ad ap ositive
influence on total in come. This implies that the larger
the size of the rural househol d, the higher income will
be. This is true because a larger household comprised of
several persons in the workforce, have the cap acity to
generate i ncome from severals ourcest han a
comparatively s mall-sized family Increasing the
workforce per household by an additional member will
raise income by 11%.

The quality of rural roads is another variable that had a
strong a nd si gnificant i nfluence o ni ncome. A1 0
percentage imp rovement in road qu ality will in crease
income by 2.2%. Thou gh road quality may not have a
direct im pactoninc ome,its timulated agricultural
production by facilitatin g th e h aulage of ag ricultural
products from producing centres to markets all through
the year. Good road  network in the rural areas also
enhanced i ncome di versification fr om agri culture t o



AGRICULTURA TROPICA ET SUBTROPICA VOL. 42 (2) 2009

non-agricultural activities in self-employment, and wage  need with in the rural eco nomy and between rural and
labour by facilitatin g movement o f labo ur to areas of

Tab. 5: Regression results of determinants of rural households income in Delta State, Nigeria

Variable Estimated coefficient t-statistic p-value
Land area cultivated 0.07 0.69 0. 49
Value of other assets 0.08 1.78 0. 08
Livestock units 0.17 3.030 .00**
Distance to market -0.59 -8.770 00%*
Educational attainment 0.09 1.520. 13
Household size 0.11 1.96 0. 05*
Road quality 0.22 3200 .00**
Constant 10.03 20 21 0.00

F-statistic =19.08 (0.00)**

D-W statistic =1.50

Adjusted R-squared = 0.51

n=288

**significant at less than 1% level; *significant at the 5% level
Source: authors’ calculation

adjoining urban centres. This finding is co nsistent with  rural poverty. This study however focused on t he effect
those of Smith et al. (2001) and Lanjouw et al. (2001) in  of roads o n agricultural out put and i ncome among rural
Uganda and Tanzania respectively, where rehabilitation  households. It was found t hat a si gnificant share of t otal
of roads fostered the expansion of non-agricultural rural  income of rural househol ds in Del ta State, Nigeria was
job opportunities bot h in se If-employment and waged  derived from agriculture, although income obtained from
activities. nonagricultural sel f~employment was a very  im portant
Distance t o market had anegat ive and st atistically = component of t otal househol d i ncome. Th e st udy al so
significant effect on i ncome. This means that the longer  presented ev idence of the tw in effec t of distance- to-
the distance to market, the lower household income will market andr oad qual ity on agri cultural out put and
be. Thi s is particularly so, for t hose househ olds where  income. Since increase in the distance variable and poor
agricultural income constituted the greatest proportion of  road quality reduce household income, a policy thrust that
their total inc ome. Apart fro m dis couraging increased ~ will cut down di stance to markets by the ex pansion and
production in remote areas wit h seasonal roads, t hereby  rehabilitation of ru ral road network sho uld be p ursued
reducing income from agricultural products, long distance  vigorously, in order to boost agricultural output, enhance
will also disco urage people from e ngaging in off-far m  the i ncome di versification st rategies of hou seholds, and
employment, and furt her red ucing t he i ncome-earning  strengthen the linkages between the agricultural and non-
potentials of rural ~ househol ds. Furt hermorei nl ess  farm sectors of the rural economy.

accessible rural areas, probably with a low population

concentration, it i s difficult to estab lish rural enterprises
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