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Abstract 

In this paper we describe households’ land holding and allocation to major crops in Uganda. Descriptive 
and analytical statistics were derived from the national household data collected by UBoS in 2005/06 and 
2009/10. Households’ in Uganda owns on average 3.46 acres of land that are utilized for crop production. 
Central 1 reported the lowest landholding at 2.5 acreas while North-West had the highest at 4.8 acres. 
Farmers cultivated multiple crops with banana, maize, cassava, coffee and beans allocated the high 
proportion in that order. Share of land allocated and yields for various crops differed across sub-regions. 
A Tobit analysis showed that sub-regions and compatibility of crops for intercropping were the major 
factors that influenced share of land allocated to various crops. In case of adopting one major crop for 
commercialization farmers would select banana, maize, cassava, bean and coffee in that order. Crops 
insurance, improving produce markets and infrastructural development will inculcate households 
specialize on one crop that yield the best.  

Introduction 

Although agriculture remains one of the most important productive sectors as a source of employment 
(73%), export earner ( 46% ), contributor to GDP (15%), source of food security and a source of raw 
material and a market for agro-based industries (UBoS, 2011), the sector is faced with a number of 
challenges. Since the 1997, the sector performance has been non-impressive reporting growth decline in 
crops, livestock and fisheries subsectors. Between 2003 and 2008, the agricultural sector experienced a 
marginal growth of about 1% with both the cash and food crops reporting a decline while fisheries and 
livestock grew at 3 and 2.7 percent respectively. At the same time, other sectors including industries and 
services recorded animpressive growth of 9 and 10 percent respectively. Albeit the challenges affecting 
the sector, it remains important in poverty reduction, food provision for a fast growing population and a 
primary sector for transforming the economy (GoU, 2010).  

The government has developed a blue print on enhancing the role of agriculture in food and income 
security (MAAIF, 2010).One of the recommendations in improving agriculture is promotion of some 
agricultural enterprises that were selected based on return to investment; priority within agro-ecological 
zones; number of households involved; contribution to export; poverty reduction effects; multiplier 
effects; size of effects and potential future impacts. In this perspective crops that were ranked as priority 
include maize, coffee, beans, tea, cassava, and banana. The government intends to increase amounts 
produced of each of the crop through targeted agro-ecological zones. Queries have been raised on the 
factors that would influence the success of the governments’ interventions in agriculture especially with 
the changing scenario at both macro and micro-levels. (ACBF, 2012). Already the sector’s contributions to 
economic welfare continue to dwindle (UBOS, 2009),with other changes including on quality of labour 
(Bayamba, et al. 2009)and crop enterprises and yields (EMU, 2007) have been observed.  

Field survey reports on crop popularity with agricultural households across the country indicate that the 
same crops being targeted by the government are being propagated by a large proportion of farmers 
across time and regions (UBoS 2010). The observation implies that the successful implementation of the 
Agriculture Sector Development Strategy and Investment Plan (DSIP) (MAAIF, 2010)will depend on first 
understanding factors influencing allocation of land to crops enterprises and yields achieved, and later 
designing working strategies. One of the pertinent questions is whether there exists opportunity to 
increase production within zones through technological adoptions, land expansions and whether farmers 
have the capacity to harness the sector’s proposal.  
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Already land resources constraint has been reported through limited per capita potential arable land 
(NEMA, 2009), agro-ecological potential (Wortmann and Eledu, 19990) soil quality potential with 
stipulation that the high, moderate and fair productive soils are already in use with expansion targeting 
the poor soil (FAO, 1977) and the fact that the land in use is getting denuded at an alarming rate (NEMA, 
2004; Stoover and Smaling1993). Moreover more challenges are being observed on land governance 
including tenure, ownership and scale of ownership.  

This paper addresses factors influencing farmers’ choice of crops’ enterprises and resources allocation. 
The policy questions the study addresses are which factors will influence successful implementation of 
the DSIP’s on expansion of targeted crop’s enterprises (MAAIF, 2012) and whether implementation of the 
enterprise expansion would lead to agricultural households transformation (GoU, 2010) . Objectives of 
the study are to determine whether there are changes in land allocation for main crop in Uganda between 
2005 and 2010 and determine factors influencing proportion of land allocation to major crops in Uganda 
with an aim of facilitating the implementation of the agricultural sector development strategy. The study 
also assesses the probable income farmers stand to achieve through adoption of various crops 
considering available land and technologies. 

Data and methods 

Data sources:-The Uganda National Household Survey (UNHS III) data collected in 2005-06 and Uganda 
National Panel Survey (UNPS) of 2009/10 were used. The two databases were nationally representative 
and collected by the Uganda Bureau of Statistic (UBoS). In 2005/06, UBoS collected information from 
7,421 households with 42,111 individuals from May 2005 to April 2006 (UNHS III). The survey was based 
on a two-stage stratified random sampling design. In the first stage, Enumeration Areas (EAs) were 
selected from the 4 geographical regions. In the second stage, 10 households were randomly selected 
from each of the EA. Following the seven-year Uganda National Panel Programme, UBoS then targeted 
to re-survey 3,123 households from the same households interviewed in UNHS III of 2005/6. However, it 
was only able to track 2,888 households out of the targeted households. Therefore the analysis used only 
2,566 households of the original targeted were completed.  

Data collection in the UNHS III survey was from May 2005 through April 2006 whereas in 2009/10 the 
same households were visited during the period September 2009 to August 2010 which makes a period of 
4.5 years. Further analysis shows that 8.3 percent ( 214 households) were interviewed during the same 
month in the two waves of the survey, however households were evenly spread over the survey period in 
both surveys with a few exceptions as in the month of December (Ssewanyana and Kasirye, 2012).  

Across the seasons, at least 51 percent of the households were visited in the same agriculture season 
given the bi-annual nature of the agriculture season in Uganda. The main agriculture season runs from 
January to June while the second season runs from July to September. That said, households were visited 
twice in both waves. During the first visit, agricultural production data was collected on the first 
cropping season of that particular year (January – June). The second visit collected agricultural 
production data on the second cropping season of that year (July – December).  

Information was collected at individual, household and community levels using the household, 
agriculture, and price and community questionnaires. The household module captured general 
demographic characteristics of the household. The agriculture module provided information on 
household crop farming enterprise particulars with emphasis on land ownership, crop area, agricultural 
inputs use and agricultural production levels achieved for various crops. Only agricultural household 
were used in the study with analysis being at household level.  

These two databases were longitudinally merged to each other to provide a rich database that would 
allow for observation over the two periods and cross-sectional information. The longitudinally merged 
data had advantages of improving the efficiency of econometric estimates (Hsio, 2007) and allowed us to 
focus at agricultural activities at the sub-region level. Sub-regions in Uganda are important as they 
present agro-ecological differentiation which is critical for any agricultural analysis. Merging of the two 
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data files was possible due similarity of the two databases and the fact that the sampling design of the 
UNPS was designed to revisit some of the very households that participated in the 2005 /06 UNHS. The 
study interest was to determine land allocation at any time considering existing socio-economic 
environment of households hence the panel was unbalanced and also considered household that were 
interviewed at each wave (Chirembe and Williams, 2003). The sample size was 3967 households.  

Farmers in Uganda grow a variety of crops ranging from legumes, root tubers, fruits, vegetables and 
many others. However, for the purposes of this paper, analysis reduces to the five major crops grown in 
Uganda namely maize, beans, bananas, cassava and coffee (UBoS, 2010) and which happened to be 
targeted by the DSIP (MAAIF, 2010). Average area for two seasons of the wave panel constituted either 
total area or area allocated for a particular major crop. Share of land allocated to a crop was fraction of the 
total area farmers reported to own against that which was used for the crop. In this case summations of 
proportion of land allocated to cropscould not add-up to unity due to instances of intercropping; the fact 
that we didn’t include all crops managed by farmers and other land uses including settlement, pasture 
and tree stands. To ameliorate the challenge observed with agricultural commodity prices during the 
UNPS, price information by ASARECA (Mbowa, et al. 2012) were used. Agricultural commodity prices 
were weekly collected and averaged annually for the years of household surveys in selected urban 
centres including Kampala, Mbarara, Kabale, Masindi, Lira, Soroti, Arua and Tororo were used. The price 
data from these urban areas were allocated to respective sub-regions which coincided with various agro-
ecological zones. Prices of coffee farmgate prices in different sub regions was provided by coffee 
development authority  

Model Specification 

A Tobit model (Tobin, 1958, Amemiya, 1984)was used to estimate coefficient that influence share of land 
allocated to various major crop by the household. The choice of the model was influenced by the fact that 
while the dependent variable is continuous, it is censored between two limits. The share of land allocated 
to various crops ranges between 0 to 100 percent (0 to 1) of the total land owned by a household. Tobit 
model has been used widely in economic model where the dependent variable represents a proportion of 
the total (Tobin, 1958; Ekstrand, and Carpenter, 1998; Brehamu and Fufa, 2008; Bayamba, et al. 2009; 
Chibwana, et al. 2012). Although Tobit model is substitutable with Ordinary Least Square Mode (OLS), 
when the proportion of zero among the dependent model decreases, it has been found to be very strong if 
otherwise and when there are cases of undeclared values (Wilson and Tisdell, 2002). While between the 
limits the data is continuous and thus making the use of ordinary least square (OLS) a viable option, the 
use oflatter in this case would have made its estimate biased and inefficient thus violating the basic tenets 
of best linear unbiased estimator conditions (Milliken and Albohali, 1984).  

The Tobit model is defined as follows (Amemiya, 1984) 

 

Whereas the  is a vector of the latent variable that is not observed for values less than zero and greater 

than one; Yi is the observed variable, representing the share of land allocated to a crop by the household, 

with the value censored at lower limit L1 = 0 and upper limit L2 =1; .is a KX1vector of unknown 

parameters; Xi is the ith observation on K explanatory variables;  are residuals that are independently 

and normally distributed, with mean zero and a common variance In this model we estimate  and 

 on the basis of N observation of  and . The explanatory variables used in this study are described 

in subsequent section and also shown in Table 1. 

Albeit it wide use in econometric, Tobit Model is associated with misspecification due to violation of 
distributional assumptions ((Milliken and Albohali, 1984). Omitted variables, heteroscedacity and non-
normality all cause Tobit maximum likelihood estimators to be inconsistent. To handle the 
misspecification challenges presented by the Tobit model, data transformation is always recommended.  
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The conceptual framework 
Households land allocations to various uses is influenced by a number of factors as shown in Figure 1. A 
household operates like an enterprise with a number of utility maximizing activities that may include 
settlement area, pasture, undisturbed forest, perennial and annual crops and land that may be left fallow 
for nutrient replenishment. Allocation of land to different uses and crop enterprises is influence by four 
main components including natural resources base, facilitative factors (institutional environment and 
technology) and socio-economic characteristics of the household. Other driver of land allocation is time. 
The natural resource component is constituted by the quality of the bio-physical characteristics that 
influence agricultural including soil quality, weather factors and topography. Institutional environment 
and technology component is constituted with facilitative services that may be provided by government 
or other development agents. The facilitative services include infrastructural development, technology 
and produce markets accessibility and prevailing agricultural policies. The household characteristic 
includes factors as household size and composition, age, education levels, land ownership, welfare, 
efficiency in factors of production allocation and utilization etc. 

Time is an important factor in influencing land allocation as it defines households’ aspirations, status of 
natural resource quality, experience on farming systems and acquaintance with facilitative factors. In this 
case a household will change amount of resources allocated to different agricultural enterprise as other 
factors change. In some instances due to changing agricultural environment a household may exit 
farming to join the off-farm employment. Depending with the levels of engagement with the agricultural 

enterprise a household that is in off-farm employment may continue allocating land for different enterprises annuals, 

pasture, perennial crops or undisturbed forest. At the same time a household that was once dependent on off-farm 

enterprise may enter farming with expectation of land allocation to be influenced by the four components.  

Description of the variables 

Share of crop: this variable represents the fraction of land allocated to particular crop (maize banana, 
beans, coffee and cassava) of the total land reported to be owned by farmers. In this study share of land 
allocated to a crop is the dependent variable. The use of share of land allocated to a crop takes cognizant 
that the sizes of land owned by farmers various widely and a household can only allocate to use the land 
it has rights over. The choice of crops to evaluate it allocation of land was influenced by the ones 
currently being grown by farmers (UBoS, 2010) and the fact that the crop has been targeted for promotion 
by the government (MAAIF, 2010).  

Yield achieved: Yields achieved for the respective crop being evaluated for share of land allocated has been 
considered as an explanatory variable. Through including yields achieved for respective crop the study 
wishes to establish the relationship between crop area expansion and efficiency in land resource 
utilization.  

Household head sex:- Gender of household head has been observed to be an important factor influencing 
decision making in households and access and allocation of land to particular crops.  

Household size:- The number of member in a household represent two conflicting front both of which are 
hypothesized to result to have different impact on share of land allocated to crop. On one hand large 
household represent driver of more land allocation in response to demand for food and income. Also 
large households presents availability of more labour force that could be used as a factor of production 
for the extra land allocated to agricultural production. Since labour intensity for management of various 
crops differs, household sizes influence crop to be adopted and extent of land provided. On the other 
hand large households require more settlement area thereby limiting the land to be allocated for 
agriculture.  
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Figure 1: Concept framework farm based factors influencing cropping patterns (adopted with 
modification from Pichon, 1997  

 

Proportion of adults:-Although proposition of adults in a household is supposed to present the same effect 
as household size, this variable is more focused to more dependable labour force. If the number of adult 
in a household is high it indicate that more labour is available which could be allocated to both farm and 
non-farm chores. A smaller fraction of adults compared to that of children has an implication on the 
former allocating more time caring for the young members of the family.  

Household stock of education in years:-Education has remained a major intervention by the government to 
improve the quality of its community. Years spent in schools are always assumed to be indicative of the 
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quality of labour. While formal education for household has remained constant that of other members 
has remained dynamic with a major query being whether increased education of children does improve 
household decision making and labour quality. While education has been observed to be positively 
impacting on agricultural decision making, difficulties have been experienced in requesting the adults to 
go back for formal education due to their busy economic engagements.  

Adults stock of education:- Adults stock of education positively impacts on the quality of decision made in a 
household. As an explanatory variable the stock wished to establish how this factor will influence share 
of land allocated to different crops.  

Household welfare:- Household welfare has been observed to positively influence agricultural production 
especially due its ability to provide required capital. Agriculture like any other enterprise requires capital. 
Some enterprises that are capital intensity will attract better to do farmers than the poor ones.  

Year:- A dummy of year has been included as an explanatory variable in this study with 2009-10 represent 
by 1 while 2005/06 by 0. The year dummy was expected to provide coefficient of change with time. In 
this case an assumption is made that at any time at the start of farming season a farmer is presented with 
a challenge to decide whether and which crops to propagate. In this case except for the fact that this 
decision making happens in two different years, the farmer has at his disposable land and wishes to 
fulfill his utility and is constraints by his socio-economic factors and other bio-physical factors. 

Agricultural produce prices: prices are mostly considered as an important factor influencing any economic 
production activity. Higher produce farmgate prices are expected to motivate farmers produce more 
through crop area expansion or intensification through technology adoption.  

Technologies adoption: In this study two technologies were used i.e. fertilizer (inorganic) and organic 
manure utilization. Use of fertility replenishing technologies may present desire of farmers to maximize 
production or levels of commercialization. Adoption of the technology also presents farmers perception 
of the quality of the soil/land.  

Subregion: - Dummies of sub-region were used in the model as explanatory variables. In this case sub-
region represents unique bio-physical and socio-economic characteristic that will influence land 
allocation and share of land dedicated to particular crop. Bio-physical factors represented by sub-region 
include weather and edaphic related factors and other crop management that affect locations including 
pestilence. Socio-economic factors represented by sub-region may include socio-cultural characteristics; 
agricultural facilitative factors (e.g. market access, credit and technologies etc). For the case of coffee, 
regions were used as the farmers propagating the crop were observed to be few that they could not be 
evaluated at the subregion level.  

Proportion of other major crops: With limited resources for agricultural production including labour, capital, 
land and management, decision to allocate resources to a crop enterprise results to opportunity costs of 
another enterprise (Bagambaet al., 2009). While farmers have adopted various risk averseness strategies 
through multi-cropping (Ekanyat, et al., 2010) cases of trade-off of enterprises are expected. In this study 
we estimate the coefficient for major crops substitutions among agricultural households. 

Literature review 

Based on the development stage of a country or settlement two major theories has been applied in 
explaining land allocation and changes observed. The chayanov’s theory which has been favoured for 
developed societies, stipulates that household size, age structures and dependency levels determines 
resources allocation to agriculture (Perz, 2002). The Amazonian arguments has largely been used to 
explain land allocation and dynamism in use in the newly settled areas and stipulates land allocation to 
be influenced by stage of household life cycle, specific duration of residence and household age 
(McCracken, et al. 1999; Pichon, 1997). Both the theories have their assumptions with a common one being 
that land is not limiting (Perz, 2002, McCracken, et al. 1999). While the two theories may provide insights 
on factors influencing land allocations in Uganda, the farming system applicable where land is limiting 
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will need attention. Furthermore the two theories are based on rich historical information on settlements 
(Carmona et al., 2010) and have categorized agriculture into broader systems including perennial and 
annual crops, pasture land management and forest land allocations.  

Ugandan agricultural concern as far as land allocations is concerned has been raised by desire for 
increased production through land expansion and zoning of enterprises in an effort to transform 
agriculture from subsistence to commercial (MAAIF, 2010). Understanding the factors influencing land 
allocations and share allocation to crops would not only be important for agricultural production, but 
would go a long way in catalyzing development of other secondary and primary development sector 
including tourism, industry and manufacturing and services (GoU, 2010). Land resource remains an 
important factor of production especially for the agricultural households and it has a bearing on the 
countries development path. Sustainable management of land resources allows it to be the engine of 
economic transformation (Perz, 2002) yet it is important to understand determinants of utilization, 
competitive options in use and probable future utility. Land allocation to cropping and dynamism of 
allocation has been associated with either positive or negative impacts (Pichon, 1997). The best scenario 
for Uganda would be a positive outcome that would benefit both the peasants and the conservation of the 
natural resource base (NEMA, 2009). 

The National Forest Authority (NFA), 2009 reported an increase in land used for agriculture by six 
percent while that under settlement (buildings) rose by 165 percent. NFA used satellite imagery to 
determine change in biomass between 1990 and 2005 Land ownership notwithstanding, agriculture 
replaced entire forest cover in Mayuge, while in Kibaale, Mukono and Hoima forest cover loss was 
estimated at 46, 36 and 22 percent respectively. While no specific factor has been associated with the 
observed changes, agricultural land expansion in the tropic has been associated with high degree of 
integration of rural areas with national and international economy, population pressure, and poor 
intensification of agriculture where use of irrigation and fertilizer is low (Barbier, 2004). Expansion of 
agricultural land and management of existing farms has been recognized as a the major environmental 
threat in the country impacting negatively on other biomes and water bodies (NEMA, 2009). Soil erosion 
alone has been listed as the highest environmental cost the country pay due to poor agricultural land use 
management (NEMA, 2004). Uganda is among African countries with the highest levels of nutrients 
losses estimated 40kgN, 20 kgP2O5 and 40 kgK2O per annum (Stoorvogel and Smaling 1990). Climate 
change has become a major threat to agricultural production with impacts to be observed on production 
activities, land quality degradation, impacts to communities and shifts in weather patterns and farmers 
agronomic practices (Hepworth and Goulden, 2008). Ascertaining factors that influence household land 
allocation for agricultural production will compliment macro-level changes that have been identified in 
formulating development strategies. 

Estimation and projections of land planted and production levels achieved for various crops at the 
districts and national levels has shown an increase for all crops (UBoS, 2005) with impetus to incorporate 
results for new agriculture census (UBoS, 2010) observed with the recent statistical abstract (UBoS, 2011). 
Previous UBoS estimation of land area under different crops has been showing banana occupying the 
largest area in the country and accounting for about more than twice of other largely planted crops 
including maize and bean (UBoS, 2005). The Census of Agriculture (UBoS, 2010) showed the major four 
crops grown in Uganda to include maize beans cassava and banana. Among total area covered by the 
four, maize occupied a third while each crop between cassava and banana accounted for a quarter while 
bean occupied slightly less than a fifth of the share. In the second season maize was the most popular 
crop among agricultural households overall and in Eastern and Northern. Overall, maize popularity was 
followed by beans banana, cassava and sweet potatoes among household. In the first season maize was 
the most popular crop on farmers’ fields followed by banana, beans and cassava. Some discrete factors 
appear to influence the cropping patterns, land allocations and hence production levels achieved by the 
agricultural households. Comparison of the UBoS information on land allocation reveals differences in 
land allocation between seasons and over time.  
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Little efforts have been made to connect the agricultural bio-physical characteristics, socio-economic 
welfares and enterprise efficiency. Hence available literature show disjoint between approaches by the 
social sciences and the natural resource experts. Albeit the general belief that Uganda has a high 
agricultural potential due to edaphic and climatic factors, some reports show limitation of agricultural 
sector due to constrained per capita potential arable land (NEMA, 2009). In the entire country, the highest 
per capita potential arable land (PCPAL) is recorded in Northern with only a mere 1.5 acres. Eastern has 
the least PCPAL of about 0.6 acres. In Western, Kiruhura has the largest PCPAL of 2.2 acres while 
districts like Hoima, Buliisa and Kibaale has PCPAL of 0.3, 0.4 and 0.4 respectively. In the Northern 
Kitgum, Amuru and Pader have PCPAL of 3.6, 3.4 and 2.4 respectively while Abim, Kaabong, Kotido, 
Moroto and Nakapiripirit have almost no PCPAL. Bukwo, Kapchorua, Jinja, Mukono, Wakiso and Mbale 
have PCPAL of less than 0.3 acreas. The low PCPAL indicates that without strategies to improve land 
productivity and targeting the profitable enterprises agricultural may not yield the desired economic and 
ecological results.  

Wortmann and Eledu (1999) provided an agricultural development strategy that would target crops 
enterprise with corresponding biophysical and socio-economic characteristics through publication of the 
agro-ecological zones in Uganda.Thirty-three agro-ecological zones were delineated and defined by 
considering 25 variables including three climatic variable (mean rainfall, temperature and proportion of 
annual rainfall that falls in July), six soil variables (percent sand, acidity, organic matter, available P, 
exchangeable Ca and exchangeable K), two population variables (population density and male: female 
ratio), four land use types (farmland, woodland, grassland and wetland) and ten food crops (banana, 
maize, cassava, sweet potato, Irish potato, finger millet, bean, groundnut, sorghum and rice). Later, these 
agro-ecological zones were aggregated to fourteen. 

Agricultural cropping pattern has been changing in Eastern Uganda with land allocation to some crops 
increasing and vice verse(Ekanyatet al. 2010). Drivers of change were reported to include diversification 
of crops, changes in land fertility, socio-economic instability as a result of local and national conflict 
which led to fraction of land under cultivation to increase from 46 to 78%. More national based studies 
are required to quantify changes and establish factors influencing land allocation and be able to provide a 
better understanding of dynamism of agricultural household production. While paucity of published 
information on determinants of land allocation in Uganda exists, a number of studies have been reported 
on labour allocation and diversification strategies by households away from agriculture (Smith et al. 2001)  

Bagamba et al. 2009 in a related study on decisions on labour allocations in central Uganda reported factor 
influencing household on-farm resources utilization as wages increase and improvement of road 
infrastructure. Regional differences were observed on how households were influenced on labour 
allocations by wage rates and infrastructural development. Some factors were considered as push factor 
for labour from agriculture to off farm employment including conditions of labour markets and 
productivity/profitability from farm production. Land allocation among agricultural households 
considers labour dynamism over the year as the latter depicts seasonal competition and 
complementarities among activities (Shively and Fisher, 2004). In this instance, household shares for off-
farm work and forest clearing exhibited positive correlations with their own prices, suggesting labor 
allocation is responsive to the incentives associated with non-farming activities. Furthermore the poorest 
households use off-farm employment to supplement agricultural incomes and may also use off-farm 
employment to reduce income risk. It is apparent that decisions on agricultural land allocations are 
complex and may provide insights on the actual factors that affect agricultural performance in Uganda.  

A Tobit model was used to determine factors influencing adoption and extent of land allocation for 

Jatrophacurcas L in Malawi (Mponela, et al. 2011). Individual and household characteristics including 

age, education of household head, availability of labour, ownership of uncultivated land, ownership of 

livestock and non-farm income influence d land allocation toJatrophacurcas. Factors that positively 

influenced extent of land allocation included ownership of cultivated and fallow land, and age and 
education levels of household head. Number of livestock raised had a negative impact of extent of land 
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allocated to Jatropha while sex, primary occupation and number of adults in the household were not 

significant. Overall, results revealed that availability of idle land is crucial for fostering the adoption of J. 
curcas as well as the extent of its cultivation. Due to the vulnerability of farmers to food insecurity and 

return from the introduced biofuel crop, concerns were raised on the need for protection of environment 
and communities from alienation of tradition food crops.  

Chibwana et al. (2012), used a Tobit model to regress factors that influenced share of land allocation to 
maize, tobacco and other crops in Malawi. A positive correlations was observed between participation in 
the farm input subsidy program and the share of land planted with maize and tobacco in central and 
southern Malawi To accommodate increased land allocations to maize and tobacco participating 
households simplified crop production by allocating less land to other crops (e.g., groundnuts, soybeans, 
and dry beans). Dependent variables considered in this study were household characteristics, including 
age, gender, and education of the household head; labor availability; farm size; the household’s wealth 
position; and household food security status. 

Random-effects Tobit model was used to estimate crops’ land allocation decisions for upland agricultural 
households in Philippines using panel data (Coxhead and Demeke, 2004). The study reported total farm 
area, crops’ expected revenue of various crops (own and cross), wage rate, slope, distance to the road, 
available farm labour force and the age of household head to significantly affect land allocations to 
various crops. Other factors including education of household head were not significant in influencing 
land allocation to various crops. Crop area responses to expected revenues were positive for own-price 
and negative for cross-price terms. Rise in wages had negative effects on area planted, most especially in 
the labour intensive vegetable enterprise. Chiremba and Masters (2003), used a panel data to assess the 
relative productivity efficiency of smallholder in Zimbabwe’s land reform and resettlement programme. 
They found that that although individual farmers often moved towards higher efficiency levels, there 
was no trend towards the frontier, and farmers’ improvements were not consistently correlated with 
receiving formal credit or extension services, having more experience or education, or using more farm 
equipment. However they found that despite the relatively large and uniform land area available to each 
farmer, they had widely varying productivity levels, not overcome by conventional farm services.  

Smallholder farmers use a wide range of agro-ecological management techniques, resource management 
practices, and production strategies specific to their ecological and social environment to minimize risk 
and to cope with changes and shocks. These techniques can include agricultural intensification, expanded 
market orientation, intensification of crop–livestock enterprises, or increased capital and labor investment 
(Delve and Ramisch, 2006). Based on the most serious problems related to the low land productivity that 
results in household food deficiencies and to low selling prices for crop products in good seasons, 
farmers’ mostly prioritize food security without creating additional risks while acknowledging 
constraints on the availability of land, labor, and inputs such as fertilizers and seed. Socio-economic 
characteristics of the household e.g. gender and other intrahousehold differences play a role in resource 
control, resource use, and decision-making.  

Increased production and productivity is associated with an array of advantages including improving 
incomes received by farmers, reducing food prices and generating spillover to the rest of the economy 
(ACBF, 2012). Yet, the capacity of developing countries to increase production and productivity has been 
questioned due to local conditions constraints including location and prevailing socio-economic 
conditions; marginalization of agricultural producers due to globalization; vulnerability to natural 
disasters including climate change and variability and insufficient institutional capacity; poor agricultural 
facilitations in terms of e.g. infrastructure, and diminishing quantity and quality of labour for agriculture 
due to urbanization. There is paucity of information on the factors influencing land allocations for 
various crops in Uganda that could facilitate the actualization of the government plan of agricultural 
production expansion and intensification (MAAIF, 2010). This paper attempts to shed lights on the factors 
that will influence actualization of the agricultural plan against the background of changing agricultural 
environment (ACBF, 2012). 
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Results and discussion 

Descriptive findings  

Table 1 shows total land holding for households in different regions and subregion in Uganda. The 
average land ownership among agricultural households has been 3.5 acres. Agricultural households in 
Central region had the least acreage of land while those in the Northern region had the largest. Size of 
land ownership among agricultural households differed widely when considered either at the national, 
region and sub region levels as indicated by high values of standard deviations. Among sub-regions, 
West Nile farmers had the biggest land parcels of 4.81, followed by those in North, Eastern, South West 
and Central 2 respectively. On average farmers in Central 1 subregionowned the least land.  

Table 1: Land holding by Ugandans (acres) agricultural households by sub-regions 

  Observation Mean Std Dev.  

National Overall 3678 3.46 4.26  

Regions  Central 828 2.91 3.99  

 Eastern 933 3.35 4.20  

 Western 972 3.23 4.23  

 Northern  945 4.29 4.45  

Sub-regions Central 1 411 2.50 3.31  

 Central 2 346 3.22 4.40  

 East Central 391 3.16 4.19  

 Eastern 434 3.70 4.38  

 North 477 3.88 3.90  

 West Nile 313 4.81 5.05  

 western 374 2.95 3.95  

 south west 598 3.41 4.40  

 

Considering that the households require land for settlements, land holding in Uganda is small and hence 
will influence the kind of agricultural system to be adopted. A successful agricultural system with the 
observed smallholding of land will entail intensification of land use and adoption of high values crops 
including horticulture and export crops (Jaetzold and Schmitz, 1983). Yet, fields survey results have 
shown that the major crops grown by households are maize, beans, banana, coffee and cassava (UBoS, 
2010). While these crops may not be considered as traditional high value crops except for coffee which is 
the country leading export, availability of local and regional markets, response for food security and 
unavailability of infrastructural investments to support growing of high value crops could have hindered 
their development. The small landholding may only encourage subsistence farming where food security 
is the main driver of agricultural enterprise. Intensification of land use has been observed where farmers 
are involved in intercropping and having two cropping patterns (UBoS, 2010) to ensure they maximize 
returns from the small parcels of land, rain patterns and households labour. Adoption of high yielding 
technologies especially the use of inorganic fertilizer has remained low thus leading to low yields 
(Okoboi andBarungi, 2012).  
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Figure 2 shows share of land allocated to various major crops in 2005 and 2009. In both years, it was 
allocated the most land 24% in 2009 and 20% in 2005, followed by maize with 23% in 20009 and 19% in 
2005. Bean occupied the least land among the major crops with a land allocation of 16% in 2009 and 15% 
in 2005. Share of land allocated to coffee appeared to have remained constant at 16% in the two years of 
panel. Share of land allocated to banana and maize increased with a margin of four percent between 2005 
and 2009. The increase in share of land allocated to the three crops i.e. maize, banana and cassava did not 
interfere with land share allocated to other major crop an indication that farmers still have more land that 
is not already utilized for agriculture. Farmers could have also intercropped to increase proportion of 
individual crops area while still maintaining the same size of cultivated land. 

 

Figure 2: Share of land allocations to different crops in Uganda in 2005 and 2009 

 

Banana was allocated the most land in Central 1 with 33% and in South West with 30%. It got the least 
allocated in North and West Nile with less than a tenth of land share propagated to the crop in the two 
subregions. Maize was allocated the most area in Central 2, East Central, Eastern and North subregion. In 
East Central maize was allocated 32% while in Eastern, North and Central it was allocated 26, 25 and 
22%, respectively. About a third of land in West Nile was allocated to cassava growing. Cassava was 
allocated about a fifth of agricultural household land in East Central, Eastern and the North. Agricultural 
households’ share of land allocated to beans was 25, 19, and 18 percent in Eastern, Central and South 
West sub-regions respectively. 
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Figure 3: Shares of agricultural households land allocated to major crops in subregions of Uganda 

 

Coffee growing was allocated the least land across the subregions except in Eastern, East Central, 
Western, Central 1 and Central 2. Across subregion it is observed that no particular crop dominates the 
household land as in all the cases no major crop was solely allocated more than a third of land resource. 
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In case of zoning and promoting specialization on agricultural enterprises there exist opportunity which 
is about thrice the current allocations for expansion of any targeted crop. Farmers seem to favour certain 
crops than others across the subregions a factor which is attributed to the agro-ecological zones and 
dietary behaviours of the communities. Others factors including market access and crop enterprise 
promotion by public and private extension services (Okoboi, et al. 2011) could also have contributed to 
the observed results  

Growing of crops in suitable agro-ecological conditions is expected to increase resource use efficiency 
(Jaetzold and Schmitz, 1983). Return to land resource is mostly estimated through yields achieved in a 
given land area. Figure 2 shows the yields achieved for the major crops in different sub-regions.  
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Figure 4: Yields achieved for the major crops in subregions of Uganda 

 

Wide yields differences were observed for the major crops across sub-regions. Banana yield was highest 
in South West at 6230 kgha-1 followed by Western, Eastern and Central 1 respectively. Banana yields 
achieved in South West was more than twice as high as those reported in the North, West Nile, East 
Central and Central 2. The yields differences indicates that farmers in the area with low banana yields 
require more than twice the size of land to achieve production levels as those in South West. The highest 
cassava yields were reported in East Central, Central 2, Central 1 and Western regions. Maize yields were 
highest in Western, South West and Central2, while the lowest yields were reported in the North. The 
North subregion reported the lowest yields on beans at about a quarter of those reported in South West. 
Highest bean’s yields were report in South West, Western, Central 1 and Central 2  

In the North coffee yields were not reported due to the low instances of its propagation. South West, 
Central 2, Western and Central 1 reported the highest yields for coffee. While other factors including 
farmers’ technical efficiency do contribute to high yields, agro-ecological zone were observed as vital in 
influencing yield achieved for various crops. North and West Nile reported lowest yields for all crops a 
factor that is also attributable to the fact that the area has been recovering from a conflict that lasted for 
about two decades. The conflict resulted to communities displacement to camps hence farming activities 
were abandoned.  

Analytical observation 

Results of Tobit analysis are shown in Table. 3. Share of land allocated to various crop enterprises were 
largely influenced by the efficiency in its current production. Land allocated to all food crops including 
maize, beans, banana and cassava were negatively and significantly (p ≤ 0.01) related to the efficiency in 
production as indicated by yields. The negative relationship between efficiency and share of land 
allocated to crops is an indication that farmers attempts to increase production through expansion rather 
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than intensification. It is important for farmers to improve on efficiency through adoption of high 
yielding technologies rather than expanding crop area. Share of land allocated to beans was positive and 
significantly (p ≤ 0.01) affected by the dummy for year and being in Eastern. Other factors that positively 
influenced (at significance levels p≤ 0. 05) share of land allocated to beans included being in South West 
and share of land allocated to banana and maize. As one moved from Central 1, share of land allocated to 
beans decreased significantly(p ≤ 0.01) in Central 2 and West Nile, and East Central (p≤ 0. 05) and 
Western. The share of land allocated to beans was negatively related to households with a large number 
of members (p≤ 0.1) and those that were hiring external labour (p≤ 0. 05).  

The positive relationship between share of land allocated to beans and those on maize, banana and 
cassava implies cases on intercropping of beans with the other major crops. The compatibility of the 
intercropping allows farmers to increase efficiency of resources (land, labour and management) 
utilization. To some levels farmers are aware of other benefits from intercropping legumes with other 
crops including the former fixing Nitrogen estimated at 15-210 kgha-1 per season which benefits the later 
(Dokora and Keya, 1997) and pest control capacities (Abate and Ampofo, 1997). Agro-ecological is a very 
important factor influencing share of land allocated to beans as was observed on sub-regional 
coefficients. The agro-ecological zones represent unique climatic factors, population dynamism and socio-
economic characteristics. Agricultural commodities’ farmgate prices have been associated with increased 
area expansion and/or intensification for particular crops (Mwaura, et al. al. 2011), but in this case it was 
land expansion in respond to commodity prices was not observed. Some of the reasons associated with 
farmers’ failure to allocate crop area to respond to price incentives is due to opportunities and hindrance 
presented by agro-ecological zones and also prices elasticity associated with agriculturalproduction. 
Agro-ecological zones limits production of some crops hence even if farmgate prices were to increase 
those crops can’t be adopted unless intervention that will changes the biophysical production factors are 
put in place e.g. irrigation and greenhouses. In an agro-ecological zone low prices on a short run may not 
hinder production of some crops due to their compatibility with prevailing biophysical conditions and 
major driver of farmers engaging in agricultural production. Farmers engaged in agriculture for 
commercial purposes will be responsive to prices change more than those addressing food security 
needs.  

Non-agro-ecological factors that influenced share of land allocated to banana included the crop’s yield 
achieved, hiring of labour, use of organic fertilizers and proportion of land allocated to other crops. 
Households that achieved low banana yields; those allocating bigger proportion of land to maize and 
those that were hiring labour allocated small share of their land for banana. Farmers allocating higher 
proportion of land for cassava and beans also allocated larger shares of land to banana. Share of land 
allocated to banana production was highest in Central 1 as comparison with any other subregion except 
South West was significant (p ≤ 0.01) and negative. Pressure associated with limited land in Central 1 and 
the favourable agro-ecological factors influenced farmers to allocate more land to banana.  

Share of land allocated to cassava cultivation was largely influenced by agro-ecological characteristics. 
Compared to Central 1, share of land allocated to cassava cultivation increased significant (P≤ 5%) in 
Eastern, East Central, North and West Nile. The share of land allocated to cassava production was 
significantly smaller in western compared to Central 1. Allocation of land to maize farming has been 
influenced by the number of members in household and their distribution in age; use of inorganic and 
organic fertilizer; proportion of land allocated to other major crops, remoteness of household from 
produce markets; crop’s yield and agro-ecological factors.  

Share of land allocated to coffee was positive and weakly influenced by share of land allocated to banana 
cultivation (p≤ 0.1) a fact that could be associated with intercropping of the two crops. Households that 
were more efficient and thus were able to achieve high coffee yield and those that were economically well 
off were significantly (p≤ 0.1) allocating small proportion of land to coffee. Share of land allocated to 
coffee significantly reduced in Western and Northern compared to the Central Region. The differences in 
regional land allocation was due to the agro-ecological factors which favoured coffee growing in central 
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and the fact that as land pressure increases farmers tend to utilize more share of land to farming 
(Coxhead and Demeke, 2004).  
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Table 2: Tobit Regression results for share of land allocated to crops 

Variable beans Banana Cassava Maize Coffee 

log_owncrop yields -0.0289 *** (0.005) -0.014*** (0.005) -0.036*** (0.0056) -0.029*** (0.006)  -0.010 * (0.005) 

Household head sex -0.011 (0.015) 0.001 (0.017) 0.003 (0.0168) 0.019 (0.015) 0.025 (0.019) 

Household size  -0.005 * (0.003) -0.003 (0.004) -0.001 (0.0030) -0.005* (0.003) 0.00 (0.003) 

Adult share in HHold -0.042 (0.031) -0.023 (0.036) -0.035 (0.038) -0.061 * (0.037) 0.002 (0.040) 

Sqrt_totaledu. stock(yrs) -0.004 (0.006) -0.004 (0.008) -0.008 (0.0062) 0.005 (0.0069) -0.010 (0.04) 

log_welfare -0.013 (0.011) 0.007(0.013) 0.003 (0.0130) -0.023 (0.015) -0.029 **(0.0144) 

Year dummy (2009=1) 0.11 *** (0.036) 0.016 (0.031) -0.030 (0.021) 0.040 (0.052) 0.092* (0.053) 

Sqrt_ adult edu stock (yrs -0.001 (0.007) 0.005 (0.007) 0.007 (0.007) -0.008 (0.007) 0.004 (0.08) 

Dummy of labour hiring -0.026 ** (0.012) -0.041*** (0.014) -0.033** (0.014) 0.016 (0.019) 0.018 (0.016) 

Dummy of fertilizer use  0.026 (0.025) -0.002 (0.025) 0.026 (0.036) 0.060* (0.032) -0.004 (0.033) 

Dummy of organic m. use  0.015 (0.015) 0.029 * (0.017) -0.008 (0.02) -0.041** (0.019) 0.004 (0.018) 

Central 1 (R=Eastern)  -0.060 *** (0.022) -0.077 *** (0.059) 0.09 (0.043) 0.055 (0.087) 0.033 (0.021) 

Kampala (R=Northern)  0.043 (0.036) -0.208*** (0.024) 0.004** (0.024) -0.004 (0.024) -0.110 ***(0.033) 

Central East (R=Western)  -0.056** (0.024) -0.234 *** (0.036) 0.079*** (0.026) 0.135*** (0.027) -.0.074*** (0.019) 

Eastern  0.114 *** (0.023) -0.116 *** (0.026) 0.173 *** (0.033) 0.064 (0.038)* _ 

North  -0.037 (0.026) -0.234*** (0.046) 0.119*** (0.028) -0.047 (0.038) _ 

West Nile -0.087*** (0.032) -0.272 *** (0.029) 0.128 *** (0.029) -0.116 *** (0.032) _ 

Western  -0.04* (0.022) -0.133*** (0.028) -0.009*** (0.024) -0.069 * (0.041) _ 

South West  0.049 ** (0.023) -0.024 (0.024) -0.069 (0.024) -0.048 (0.029) _ 

log_cropproduce price  -0.058 (0.050) -0.034 (0.062) 0.070 (0.026) -0.060 (0.057) _ 

log_distance output mkt.  0.006 (0.005) -0.007 (0.006) -0.009 (0.005) 0.009* (0.005) -0.011 (0.007)  

Share of land in banana 0.178 ** (0.035)  0.079 * (0.046) -0.017 (0.048) 0.088** (0.042) 

Share of land in maize  0.353** (0.044) -0.072* (0.042) 0.093* (0.051)  -0.012 (0.056) 

Share of land in Coffee  0.068 (0.047) 0.233 (0.051) 0.013 (0.071) 0.025 (0.088)  

Share of land in cassava 0.188 (0.051)* 0.002 ** (0.051)  0.182 *** (0.060) 0.054 (0.092) 

Share of land in beans   0.168 *** (0.046) 0.017 (0.065 0.467 *** (0.046) 0.044 (0.064) 

_cons 1.04 (0.366) 0.79 (0.408) 0.170 (0.23) 1.173 (0.396) 0.461 (0.165) 

/sigma 0.152 (004) 0.172 (0.004) 0.167 (0.005)  0.151 (0.008) 

Number of observations  1042 9535 1012 916 532 

Robust t-statistics in parenthesis *p<0.1., ** p<0.05, ***p <0.01. R represents regions that were used as dummies for the case of coffee. Base for 
subregion is Central 1 and Region is Central 
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Table 3 shows the marginal effect of the Tobit analysis on the factors influencing share of land allocated 
to crops. All crops selected had a higher probability of being allocated land sizeable share of household 
land. Probability of land allocation to crops was 45, 41, 40, 39 and 18 percent for banana, maize, cassava, 
bean and coffee respectively. Agro-ecological factors as presented by sub-regions were the constant 
factors that influenced the probability of share of land allocated to crops enterprises. For the case of 
coffee, regional factors influenced the probability of the share of land allocated to the crop.  
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Table 3: Marginal Effect after Tobit for share of land allocated to crops by agricultural households in Uganda 

 Beans banana maize cassava coffee 

Log _own crop yield -0.029 *** (0.005) -0.014*** (0.005) -0.029*** (0.006)  -0.035 ***(0.006) -0.010 *(0.005) 

Head of household sex -0.011 (0.015) 0.001 (0.017) 0.019 (0.015) 0.003 (0.017) 0.025 (0.019) 

Household size  -0.005* (0.003) -0.003 (0.003) -0.005 *(0.003 -0.001 (0.003) 0.00 (0.003) 

Share of adults -0.042 (0.031)  -0.023 (0.036) -0.061 *(0.037) -0.035 (0.037) 0.002 (0.04)  

Sqrt_ total stock of edu (yrs) -0.004 (0.006) -0.003 (0.008) 0.005 (0.007) -0.008 (0.006) -0.010 (0.009) 

Log _welfare  -0.013 (0.011) 0.007 (0.013) -0.023 (0.015) 0.003 (0.013) -0.029** (0.014) 

Year dummy (2009=1)  0.110 ***(0.036) 0.016 (0.031) 0.040 (0.052) -0.030 (0.021) 0.092* (0.053) 

Sqrt_Adultedu.stock (yrs) -0.001 (0.006) 0.005 (0.007) -0.008 (0.007) 0.007 (0.007) 0.004 (0.008) 

Dummy of hiring labour -0.026** (0.012) -0.041*** (0.014) 0.016 (0.015) -0.033 **(0.0140 0.018 (0.016) 

Dummy of fertilizer use 0.025 (0.025) -0.002 (0.025) 0.060 *(0.032) 0.026 (0.036) -0.004 (0.033) 

Dummy of organic use  0.015 (0.015)  0.028 *(0.017) -0.041* (0.018) -0.008 (0.020) 0.004 (0.018) 

Dummy of Central 2 (R=Eastern ) -0.060 ***(0.022) -0.077 *** (0.059) 0.055 (0.087) 0.091 (0.043) 0.033 (0.021) 

Dummy of Kampala (R=Northern) 0.043 (0.036) -0.208 (0.024) -0.004 (0.024) 0.004 (0.024) -0.110 ***(0.033) 

Dummy of East Central. (R=Western) -0.056 **(0.024) -0.234 *** (0.036) 0.135*** (0.027) 0.079 (0.026) -0.074*** (0.019) 

Dummy of Eastern  0.114 ***(0.023) -0.116 *** (0.026) 0.064* (0.038) 0.173*** (0.033) - 

Dummy of North  -0.037 (0.026) -0.233 *** (0.046) -0.047 (0.038) 0.119 ***(0.028) _ 

Dummy of West Nile  -0.087 ***(0.032) -0.272 *** (0.029) -0.116 *** (0.032) 0.128*** (0.029) - 

Dummy of Western  -0.040 (0.022) -0.133 *** (0.027) -0.069* (0.041) -0.009 (0.023) - 

Dummy of Southwest  0.049** ( 0.023) -0.024 (0.024)  -0.048 (0.029) -0.069** (0.024) - 

log_own commodity price  -0.058 (0.050) 0.034 (0.062) -0.060 (0.057) 0.070*** (0.026)  - 

Log_dist. to output market  0.006 (0.004) -0.007 (0.006) 0.009 *(0.005) -0.001 (0.005) -0.011 (0.007) 

Share of banana area 0.178 ***(0.035) - -0.017 (0.048) 0.079 *(0.046) 0.088** (0.042) 

Share of maize area 0.353 ***(0.044) -0.072* (0.042) - 0.093 *(0.051) -0.012 (0.056) 

Share of coffee area 0.068 (0.047) 0.233 *** (0.05) 0.025 (0.088) 0.013 (0.071)  - 

Share of cassava area 0.188 ***(0.051) -0.002 (0.051) 0.182*** (0.060) - 0.054 (0.092) 

Share of beans area  - 0.168 *** (0.04)6 0.467 *** (0.046) 0.017 (0.065) 0.044 (0.064) 

Probability of land allocation  0.39 0.45 0.41 0.403 0.176 

Robust t-statistics in parenthesis *p<0.1., ** p<0.05, ***p <0.01. R represents regions that were used as dummies for the case of coffee. Base for 
subregion is Central 1 and Region is Central  
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Conclusion and recommendations  

Although wide deviation on land holding in Uganda was observed, most farmers hold small pieces of 
land. The small land holding limits the production system to be adopted for transforming the 
agricultural sector. Yet the sustainability of the cropping system is in doubt considering that farmers 
were observed to respond to demand of increased production through expansion of area under the crop 
rather than intensification of production through technology adoption. Overall, the major drivers of the 
share of land allocated to particular major crops were observed to be largely agro-ecological zones, land 
holding and the quest of increased production. Crops’ respective gate farm prices were observed not 
have motivated farmers to increase share of land allocated to major crops. Price related factors failed to 
influence share of land allocation to crops as they were damned by the agro-ecological factors. Natural 
factors dependent agriculture leads to gluts during production seasons that result to low prices. Even 
where prices are high the agro-ecological systems limit the agricultural commodity to be cultivated. 

 Although share of land allocated to maize, banana, cassava and beans were observed to have increased 
in 2009 from the 2005 values, the analytical results were only significant for beans. It is therefore 
concluded that over the five years the only crop that have reported expansion is beans. Among the 
conceptualized components that will affect share of resources allocated to agricultural crops as 
exemplified by crops only the natural resources was the main driver. Other components including time; 
institutional, environment and technological; and household and farm enterprise were not observed to 
influence resources allocation to crops enterprise. High levels of inefficiencies were observed in share of 
land allocations as other important components and factors expected to be responsive to agricultural 
production and transformation failed to have positive impacts. 

It is recommended that to actualize the country’s aspiration of increasing agricultural production and 
productivity through zoning, the respective ministry need to i). target more on increased production 
through high yielding technologies adoption; ii). ensurethat areas allocated for various crops targeting 
for zoning coincides with appropriate agro-ecological zones; iii). Provide a holistic approach to land use 
efficiency where increased production for even intercrops are targeted; iv). Intervene to ensure that 
farmers maximally enjoy agricultural production even with constraints provided by agro-ecological 
zoning through improved infrastructure provision and market access for crops. Uniqueness with 
subregion, agricultural systems entails designing of interventions (e.g. extension materials, irrigation 
schemes, produce marketing schemes, etc) that target different agroecological zones.  
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