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Background 
 

ÅLand has been commonly 
considered an abundant 
resource in Sub-Saharan 
Africa.  
ÅYet, household survey data 
consistently paint a 
contrasting picture in which 
half or more of Africaõs 
smallholder farms are below 
1.5 hectares in size. 
ÅNewspaper headlines paint 
a contradicting picture  
 
 



Background [2] 

 1960-69 1970-79 1980-89 1990-99 2000-09
1 

2000-09 land-

person ratio as % 

of 1960-69 

Ethiopia 0.501 0.444 0.333 0.224 0.218 43.5% 

Zambia 0.643 0.607 0.398 0.342 0.297 46.2% 

Kenya 0.462 0.364 0.305 0.264 0.219 47.4% 

Uganda 0.655 0.569 0.509 0.416 0.349 53.3% 

Malawi 0.480 0.466 0.357 0.304 0.307 64.0% 

Zimbabwe 0.613 0.550 0.452 0.420 0.469 76.5% 

Rwanda 0.212 0.213 0.195 0.186 0.174 82.1% 

Mozambique 0.356 0.337 0.320 0.314 0.294 82.6% 

Ghana 0.646 0.559 0.508 0.492 0.565 87.5% 

Nigeria 0.982 0.860 0.756 0.769 0.898 91.4% 

 

Table 1.  Land-to-person ratio (10 year average) in selected countries 



In Kenya specifically:  

ÅOver half of the rural population lives in areas exceeding 

250 persons per square kilometre.  

ÅCultivated land per person in agriculture has declined 

from 0.462 ha in the 1960s to 0.219ha in the 2000-08 

period.  

 



Fig 1. Population density in Kenya  



But why should smallholder farms be shrinking over time?  

1. Population growth - about 3%. 

2. Large amounts of potentially arable land yet to receive the 

requisite public investment in physical infrastructure -ð roads, 

irrigation, etc.  

3. Historical and post -independence government injustices: 

Åpost-independence continuation of colonial tenure systems separating 

òprivate landsó, òcustomary landsó and òstate landsó.  

Åunutilized arable land under state authority not readily accessible for 

settlement by smallholder populations.  

Åownership of land by the non-farming elites as leverage for political 

support leading to the idle and speculative land hoarding problem.  

4. Underdeveloped land and land rental markets - customary lands. 

5. Negative ethnicity over land ð e.g. Kikuyu land, Kelenjin  land etc. 



The relationship between landholding size and 
household income 
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Note: The vertical lines are drawn at 25th, 50th, and 75th percentiles of per capita land owned for each
country.  The top 5 percent of observations are excluded from the graphs because lines are sensitive to a
few extreme cases. 



Is smallholder-led development strategy feasible?  

ÅThe structural transformation processes in Asia show that 

a smallholder -led agricultural strategy was necessary to 

rapidly reduce rural poverty - Johnston and Kilby (1975), 

Mellor (1976).  

ÅAn inclusive smallholder -led strategy is likely to provide 

the greatest potential to achieve economic growth with 

broad-based reductions in rural poverty in most of sub -

Saharan Africa as well. 

ÅBUT, it is not at all clear how such a smallholder-led 

agricultural strategy will be feasible given:  

Åvery small farm sizes;  

Ådependence on rain-fed production systems; and  

Åonly one growing season per year. 

 



What do we know? 
ÅIncreases in population density lead: 
Ådeclining labor productivity, decreased 

fallows,  landlessness,  and declining livestock 
tenancy. 

ÅInduced innovation/Boserupian 
intensification hypothesis:  
ÅLiterature by Malthus, 1798; Boserup, 1965; 

Binswanger and Ruttan, 1987; Pingali and 
Binswanger, 1988; Tiffen et al., 1994.  

ÅFarm households respond by searching for 
land-saving technologies such as fertilizer and 
hybrid seed to raise the returns to the scarce 
factor of production (land).  

ÅInput intensification farmers can raise land 
productivity, and maintain or raise labor 
productivity growth even in the context of 
rising labor/land factor proportions.  



What donõt we know? 

ÅLiterature has not considered what lies beyond the end of 
the Boserupian intensification story:  
Åemerging land constraints and ever smaller farm sizes. 

ÅWhat is the appropriate and feasible smallholder-led 
agricultural strategies in the context of:  
Åland constrained farming systems  

Ålimited off -farm employment opportunities to absorb redundant 
labor in densely populated rural areas  

ÅImportant policy issues is farm sizes are becoming, or 
have become, òtoo smalló for a large proportion of 
households to generate broad-based inclusive agricultural 
growth even in response to price and other production 
incentives, given existing on shelf production 
technologies.  



Objectives of the study 

ÅNeed to understand the nature and magnitude of 

emerging land constraints in African agriculture.  

ÅThe possible impacts of status-quo policies and 

institutions on food security and poverty.  

ÅThe potential for institutional reforms to address these 

challenges. 



Data sources 
ÅRural population data on national censuses carried 

out in 1969, 1979, 1989, 1999, and 2009 by KNBS.  

ÅMore disaggregated data on rural population, land 

under agriculture, and unutilized land suitable for 

agriculture within 10 km 2 pixels from the Global 

Rural-Urban Mapping Project (GRUMP).  

ÅNationwide MSU/Egerton University (Tegemeo 

Institute) rural household survey panel dataset  

Åtracking roughly 1,300 small -scale farm households in 5 

survey waves over the 13-year period from 1997 to 2010. 

Åcovers households in 109 villages 

 



Methods 
ÅBivariate methods: we categorize the 109 villages into 

population density quintiles and analyze how the five 

groups evolve over the 1997-2010 period in terms of: 

ÅFarming patterns: landholding, crop acreage, input use intensity, etc.  

ÅWelfare indicators: household incomes and assets.  

ÅEconometric methods: estimate a series of reduced form 

unobserved panel effects models for the following 

dependent variables:  

Åland holding and area under crop;  

Åintensity of cash inputs use-- agricultural land intensification; and  

Åhousehold welfare indicator variables -- income and asset holding. 



Results  Key Bivariate and Econometric 

Results 



Key bivariate results 
ÅTrends in the flow of labor in and out of the household by 

population density quintile show higher net outflow of 
labor from households in the relatively densely populated 
categories villages in each survey interval.  

ÅThe ratio of area cultivated to landholding size has also 
increased and especially in the low-density areas, 
indicating that the proportion of farmland under fallow is 
falling across all the five density.  

ÅFamily labor per hectare cultivated has remained 
relatively high especially in the high -density villages over 
the 10-year period.  

ÅFarmers in high density areas are devoting a higher 
proportion of their land to high value crops  
ÅFresh fruits and vegetables 



1. Land holding per adult equivalent  

ÅDecreasing function of population density:  

Åan increase of population by 100 persons per km2 

reduces land holding sizes by about 9%. 

2. Hectares under crop per adult equivalent 

ÅDecreasing function of population density:  

Åan increase of population by 100 persons per km2 

reduces areas under crop by about 8%. 

3. Intensity of cash inputs use  

ÅAgricultural intensification increases with population 

density up to a certain threshold then starts falling.  

 

 

 

Key econometrics results 



4. Value of net farm income per ha owned/per a.e.  

Åincreases with population density up to a certain 

threshold then starts falling.  

5. Household assets value per adult equivalent 

Åan increase of population by 100 persons per km2 

reduces householdsõ asset holding by about 7%. 

6. Household income per adult equivalent  

Åincreases with population density up to a certain 

threshold then declines. 

 

 

 

 



Results: Post estimation simulations  

Post estimation simulations  
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(a) Land holding
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(b) Area under crop
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(c) Intensity of cash input use per hectare
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(d) Intensity of fertilizer input use per hectare
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(e) Net farm income per hectare
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(f) Net farm income per adult equivalent
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(g) Household asset value per adult equivalent
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(h) Total household income per adult equivalent

 
 



Conclusions 
ÅThe results point to land being an increasingly 

constraining factor of production in smallholder 
agriculture in the high density areas in Kenya.  
ÅThe results show that some areas are now beyond the 

Boserupian agricultural intensification thresholds:  
Åabout 14% of the Kenyan rural population lives in these areas (40% 

most densely populated areas). 

ÅThis is giving rise to substantially lower farm incomes 
and asset wealth per adult in rural areas.  
ÅWith farm sizes below 1.2 hectares on average in Kenyaõs 

high density rural areas, it is difficult to envision how:  
Åthe current generation of farm households will be able to subdivide 

their land among their children.  
Åthey will be able to farm a sufficient amount of land to sustain even 

current levels of farm income without major improvements in farm 
technologies and productivity.  

 



Policy implications  
ÅResearch & Extension:  

Åredoubled public investment in the national agricultural 
research and extension systems to focus on new land-
saving farm technologies and practices appropriate for 
one-hectare farms or smaller. 

ÅPhysical infrastructure and land markets:  

Åphysical infrastructure investment in the less populated 
arid and semi arid regionsð roads, irrigation.  

Åsecure property rights - land registration to improve 
land markets and rental markets. 

ÅAddress historical land inequalities:  
Åincentives for non-farming elites to release land to smallholders. 



Consequences of òdo nothingó option 

ÅInability of large % of rural population to participate in/ 
respond to agricultural growth opportunities.  

ÅBroad based growth will be more difficult.  

ÅPossible civil instability - like the 2007 post election 
violence. 

ÅUnviable rural livelihoods contributes to rural -urban 
migration and the myriad problems associated with 
rapid urbanization:  
Årise of urban slums,  

Åpoor sanitation,  

Åhealth crises 

Åunemployment,  

Åpoverty  

Årising national food deficits  



Questions & comments 


