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An engine for agricultural intensification

MosT oF THE WoRLD' s PooR livein rural areas, and
agricultural development appropriately isthefocusof
many poverty reduction strategies, especially inAfrica,
whererural poverty remainsespecialy acute. In places
likewestern Kenya, however, rapid popul ation growth
and relatively egalitarian accesstoland resultinfarm
sizesso small that househol ds cannot climb out of poverty
solely through growth infarm productivity. Remunerative
nonfarm employment may benecessary for income
growth and alsofor investment in agricultural intensifica:
tion. Because certain skills—many acquired through
secondary or tertiary education—are necessary for such
nonfarm employment, investment in children’seducation
andtraining might help engineer afarmfamily’slong-
term escape from poverty while also increasing use of
moderninputsthat improve soil fertility and crop produc-
tivity. The growth of therural nonfarm sector may
therefore be moreimportant than efforts meant to
directly increase smallfarmer productivity in economies
dominated by tiny farmsthat may prove uneconomical if
farmersfail tointensify.

TheBASISproject Rural Markets, Natural Capital
and Dynamic Poverty Traps studiestheserelationships.
Thisbrief highlightstheimportance of education and the
development of therura nonfarm economy inaland-scarce
region of western Kenya. By revisiting respondentsin 89
households (from an original sampleof 100) in Madzu
Location that first wereinterviewed in 1989, wehavea
rareopportunity to examine how householdlivelihood
strategiesand welfare evolve over an extended period.
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Growing populations, shrinking farms
Madzu, VihigaDidtrict, isfairly typical of western Kenya
It enjoysreasonably fertile soilsand agood climate,
approximately 1500-1800mmrainfall per year spread over
two growing seasons. I nfragtructureisrudimentary, limiting
accessto Kisumu, theregion’smajor city onthe shores
of Lake Victoria. Population growth ratesremain high
despitewidespread HIV/AIDS, resulting in someof the
highest population densitiesinrura Africa: 1143 persons
per squarekilometer. Poverty ratesarelikewise high. In
1997, 53% of VihigaDistrict’'spopulaionfell below the
rural poverty line (Kenya snationa ratewas43.7%).

High population density meansthat farm sizesthat were
already quite small when our team first surveyed these
households (only onefarm waseven 2.5 hectares) have
shrunk further, from ahousehold mean of 0.5 hectaresin
198910 0.3 hectaresin 2002 (see Table 1). AsFigure 1
shows, Madzu farmshavebeen shrinking dueto subdivison
of family plotsamong grown children, withtherelatively
larger 1989 holdingsparticularly heavily subdivided by
2002. Poverty and small (and shrinking) landholdingsgo
hand-in-hand inthissetting.

Thisraisessomekey questions. Isthereaminimumfarmsze
below which rural householdscannot effectively undertake
high-return, intensified production involving commercia
cropssuch asteaor improved dairy cattle production?Are
farm sizestoo small for most rura householdsto beableto
generateagriculturd incomessufficient for avoiding poverty?

At current levelsof land avail ability and with theinexo-
rable population increases, evenintensified farm produc-
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tion may offer only amaodest foundation for secure
livelihoods. Moreover, itisunclear whether thefunds
necessary toinvest in agricultura intensification can be
generated through farming. Whileour findingsare
preliminary, afew key relationshipsareemerging and seem
to offer cluestorural poverty reduction and sustainable

agricultural intensificationin placessuch asMadzu.

Table 1. Changes in wealth/welfare indicators, 1989-2002

WEelfar e indicator

1989

2002

Mean totd landholdings cultivated
(hectares)

0.5

0.3

Household members with
skilled employment (%)

Household members who completed
secondary education (%)

18

16

Primary school enrollment (%)

NA

93

Secondary school enrollment (%)

21

25

NA=not available

A tale of two farmers

Thestoriesof two successful Madzu farmersilluminate
what appearsto have been the most effective mechanism
for overcoming poverty. In 1989, onefarmer wasa
primary school teacher who then rosethrough theranks
to become head teacher beforeretiring. Hehaseight
sons, all of whom he managed to educatethrough the
secondary level and beyond on histeacher’ssalary at a
timewhen school feeswerelow. Now, all hissonshold
good jobs. Oneisadoctor, another worksasagovernment
marketing officer, athird isateacher, another isacourt
clerk, oneisan employee of thegovernment fisheries
department, and oneisasecondary schoolsauditor. His
children remitted enough money homethat thefather was
ableto purchaseadairy cow and invest in 800 teabushes
(whichyield no marketable producefor threeyears). He
now enjoysasteady stream of fresh milk and cash from
dairy sdlesaswell asalucrative growing contract with
theKenyaTea Devel opment Agency, which supplieshim
with specidly formulated mineral fertilizersand extension
servicesthat boost hisyieldsand improvethe qudity of
thetealeaveshesdlls. Thisfarmer’sinvestmentin his
children’seducation provided both asafety net and
investiblefundsfor him to make asuccessful transition to
high-valuefarming after hisretirement from teaching.

In 1989, another Madzu resident lived in asmall, mud-
walled home and worked as amason/carpenter. Since
1992 he hasheld arespected civil servicejobasa
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Location Chief. Theregular cashincome associated with
hisnew position permitted him to acquireaherd of three
dairy cows, the manurefromwhich heappliesto his
napier (fodder) plot, and to purchaseand apply minera
fertilizers(DAP and urea) to hismaize plot. He now has
aspaciousfive bedroom house and enjoys higher-than-
averagefarm productivity for thiscommunity. Reliable
nonfarm income paved theway for thesetwo farmersto
invest in education, livestock, and soil nutrientsthat
enablethemto enjoy astablelivelihood and to makethe
most of their small farms.

Figure 1. Shrinking farm sizes in Madzu, 1989-2002
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Education and farm investments

Thekey causal linkage between productive asset owner-
ship and stable, relatively highincomesin Madzu appears
torun asfollows: attaining an above-average education
leadsto the ability to find formal wage or salaried
nonfarm employment, whichinturnleadstoinvestmentin
dairy cattleand teabushes, upgraded housing, and
increased use of mineral fertilizersand organic soil inputs
such asmanure and improved, nitrogen-fixing fallows.
Thisisconsi stent with considerablerecent evidencefrom
acrossrura Africathat nonfarm employment istypicaly
positively correl ated with income and wedlth (intheform
of land and livestock), and thus seemsto offer apathway
out of poverty if nonfarm opportunitiescan be seized. Yet
thiskey finding a so showsan inherent problem faced by
thepoor. The positivewed th-nonfarm correlation
(especially thelongitudinal datathat show that higher
nonfarmincomediversification leadsto morerapid,
subsequent growthinincomeand consumption) may suggest
that those who begin poor in land, education, and capital
facegreat difficulty overcoming entry barriersand steep
investment requirementsin order to participatein those
nonfarm activities capable of lifting them from poverty.

BB#14: Education, Nonfarm Income, and Farm Investment
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Further, apodtive correl ation between educationd attain-
ment, nonfarm employment and agricultural productivity
suggeststhat the steady cash flow provided by salaried
employment facilitateson-farminvestment inagricultural
intensification. Asaconsequence, the educated acquirean
absoluteadvantagein both farm and nonfarm productivity.

The successful farmersdescribed earlier benefited from
low-cost public education. A good education enabled
themto accessmorelucrativelabor marketsintheformal
nonfarm rural economy, the proceedsfromwhich they
reinvestedinto their childrenand their farms. Yet since
1989, government subsidization of public education has
been reduced, which caused atenfold increasein school
feesat thelocal District secondary schools, froman
average of KSh3000 per year in 1989 to 30,000 per year
in2002 (equivaent to US$384 today, an eightfoldincrease
indollar termsin 13 years). Thisdoesnot includethe
increased share of other educationd costs (books, uni-
forms, etc.) borne by students' familiestoday. At more
than 250% of the average annual income of householdsin
the poorest quartile, secondary schooling hasbeen
effectively priced beyond thereach of therural poor.

Moreover, athough education may bekey

whose head hasa secondary educationisnearly five
timesthat of those househol dswhose head had only mid-
primary school education (see Table 2). Secondary school
graduates not only earn mean wagesfour timeshigher
than those who have not completed primary school, they
also enjoy doublethemaizeyieldsand aremorelikely to
practicethetwo most remunerative commercial agricul-
tural activitiesintheregion: improved dairy cattleand tea
cultivation. Thisdoesnot seem to beattributablewholly,
or even primarily, toimproved farm management dueto
educational attainment. Rather, education isanecessary
conditiontofinding remunerative nonfarm employment
that generatesregular cash income necessary to under-
takefarminvestments. Education servesto facilitate not
only diverdficationinto remunerative nonfarm employment,
which could be misinterpreted asprompting exit from
farming, but a so reinvestment in agriculturd intensification
through the use of improved inputsto raise productivity.
Dueto factor market failures, those who cannot self-
financethrough such meansas salaried nonfarm employ-
ment cannot put their agricultural land and labor resources
totheir full productiveuse, thereby trapping themin poverty.

togoodrural n_onffarm em_p!oym'ent anda Table 2. Farm investments by educational level of household head

stable, secureliveihood, itisaninvestment

that paysonly after sometime passes. In Education level of | NI{r0den | % households |y, o0 oy | Mean daily | . 70
e . h hold head application | with improved ka/hect USS cultivating

the eraof subsidized secondary education, ousehold head | oo ohay | dairy stock | (KO/ectare) | wages (USB) | =

children’seducation for both thechlldren S Did not complete , - o oo oo

and the parents’ subsequent benefit was primary : :

oneof thefew affordableinvestments

availableto poor rural households. Today Completed primary n 3 1567 090 16

thisisnolonger an attractive option given

the short-term sacrificesit would demand Completed secondary 19 40 2328 2.56 176

of parentsin poor householdsevenif they
could come up with the necessary funds.

Government budget cutbacks also havereduced the
demand for skilled public sector laborers. In spite of
reduced demand for skilled |abor and sharply higher school
fees, secondary school enrollment ratesamong age-eligible
children haverisen dightly from 19890 2002, reflecting
both the cultural importance placed on education and the
increasing recognition that education can be necessary to
escaping poverty. Unfortunately, median secondary school
enrollment ratesamong age-eligiblechildrenincreased only
from 21%to 25% over those 13 years(see Table 1). This
pattern underscoresthat whiledemand for it hasgrown,
education hasbecomeanincreasingly exclusive process.

Educational attainment and resultingincomeshavean
effect onfarming patternsaswell. In Madzu, therate of
nitrogen application per hectarein those households
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The policy challenge

Only one-sixth of the popul ation has compl eted secondary
school (seeTable 1), and secondary (or tertiary) educa
tionisincreasingly unaffordablefor thepoor. This
presentsachallengeto policy, sinceit meansthat more
than 80% of the popul ation cannot be readily absorbed
into remunerative nonfarm employment and, under
present policies, haslittle prospect of securing suchwork
or even of equipping their children to competefor good
jobsinthefuture. Sincethelocal economy lacksa
significant largefarm sector that might generate much
full-timeagricultural employment, unskilled labor isthe
chief option beyond cultivating one’ sownfarm. Farming
remainsthe primary livelihood for most rura households;
however, with farm sizesaveraging 0.3 hectares, cultiva-
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tionof one'sownland canhardly absorball
employablehousehold labor. Nonetheless,
64% of dl household headsinthe 2002 resurvey
spend most of their time ontheir farm.

Meager cashincomes, however, limit most
smallfarmers’ capacity to purchaseinputsor
livestock that might enablethemtoinvestin
their soilsand thereby improvelabor produc-
tivity and household incomes. Suchinvest-
mentsarestill greatly lacking. For instance,
fertilizer useinthisregioniscurrently
estimated at lessthan 15kg of nitrogen per
hectare against arecommended level of
50kg. In an areaalready suffering high rates
of degradation from continuouscultivation
and limited replenishment of depleted soil
nutrients, failluretoinvestin natural capital
hasbeen shown to lead to nutrient mining,
erosion, and productivity declines. Because
of factor market failures, those who cannot
afford to complete enough schooling to
accessremunerative nonfarm employment
tend to be caught in atrap of low productiv-
ity, semi-subs stence cultivation, unskilled off-
farmlabor, and continuous poverty.

Reducing rural poverty in placeslike Madzu
thusrevolvesaround stimulating increased
school completion, creating remunerative
employment that makesuse of educated
rural folk, and increasing smallholder farm
productivity. Presently, thebest jobsavailable
areprimary school teaching and clerical jobs
inlocal county authoritiesand government
departments. Unfortunately, theseemployers
currently arelaying off much of their staff.
Private sector opportunitiesare even more
limited, with the most common being taxi van
(matatu) drivers. Better-educated people
tend to be migrating fromthe area.

Conclusion

In land-scarce settings such as much of
western Kenya, the path to agricultural
intensification and conservation of soilsand
other formsof natural capital may, somewhat
paradoxically, beginwith the education and
nonfarm employment necessary to generate
investibleresourcesin communitieslacking
broadly accessiblefinancial services. Other
commentatorshavesimilarly observed

“deagrarianization” and commented onthe
importance of education and rural labor
marketsinAfrica, wherethefutureof rural
inhabitantsand even of agricultural develop-
ment appearsto depend increasingly onthe
rural nonfarm economy. First and foremos,
thiswill depend on making formal education
more broadly accessible onceagainand on
innovative methodsfor improving marketable
skillsamong rural populations. @
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