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ABSTRACT 

 

Improving the productivity of agriculture is a key development objective across many low-

income countries. One proposed method of increasing agricultural investment, and hence 

agricultural productivity, is by expanding formal land tenure systems in developing countries. 

Using data from a survey of households in rural Uganda, this study analyzes the effect of formal 

tenure rights on short and long term agricultural investment. The analysis finds that customary, 

or traditional, tenure is associated with lower levels of investment in inorganic fertilizer and in 

soil and water conservation. Customary tenure is associated with higher adoption of agroforestry 

practices however, possibly suggesting those with weak land rights use agroforestry to solidify 

their land claims. The analysis suggests governments should work to provide formal tenure status 

to households. However, a wide range of factors influence household decisions to invest in 

agriculture, suggesting that governments should implement formal tenure systems in tandem 

with improvements to institutional capacity, broader credit access, and expansion of agricultural 

extension programs.  
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1. INTRODUCTION 

 

Across many low-income countries, enhancing agricultural productivity is a key development 

policy objective. In developing countries with poor access to international markets, economic 

models indicate growth in the agricultural sector to be the key driver of overall economic growth 

(Gollin, 2009). One potential reason that productivity is low in some countries is that land tenure 

rights are not complete. The topic of land tenure and its effect on agricultural investment has 

been the source of considerable debate over the past several decades. Economic theory provides 

a strong rationale for studying the effects of land tenure. Economists argue that formal land 

tenure
1
 should incentivize agricultural investment through three forces (Besley, 1995): 

 Security: formal tenure provides certainty that land will not be expropriated in the future. 

 Credit: formal tenure can be used as collateral to obtain credit for investment. 

 Gains from Trade: formal tenure can facilitate trading opportunities and land exchange. 

 

Despite theoretical arguments to suggest that secure land tenure provides an incentive for 

agricultural investment, empirical evidence on the subject has been mixed, particularly in the 

case of Sub-Saharan Africa. In some cases, customary land tenure
2
 appears to provide adequate 

security to facilitate investment (Brasselle et al., 2002; Nkonya et al., 2004). Conversely, formal 

land tenure has been positively correlated with agricultural investment in a number of other 

studies (Fenske, 2011; Holden et al. 2009). Differences in characteristics across countries could 

account for the mixed empirical record, but it is also likely that endogeneity has influenced prior 

analyses. If making investment in the land can enhance customary land tenure security, one 

would expect results to be biased toward finding no effect of formal land tenure rights. Similarly, 

                                                 
1
 Formal land tenure refers to verifiable and legal land ownership. 

2
 Customary land tenure refers to traditional informal systems of land ownership. 
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one might expect those farmers most motivated to obtain formal tenure to be the ones most 

motivated to make agricultural investments. 

 

The objective of this paper is to analyze the relationship between formal land tenure and 

agricultural incentives using data from a household survey in Uganda, with specific attention 

paid to the relationship between tenure status and five key outcomes: 1) use of inorganic 

fertilizer, 2) use of organic fertilizer, 3) use of agroforestry practices, 4) use of soil and water 

conservation measures, and 5) use of formal and informal credit. This analysis allows for the 

data to capture effects of tenure status on short term agricultural investments (fertilizer), long 

term investments (agroforestry, soil and water conservation), and the mechanism by which one 

would expect those investments to be financed (credit).  

 

Additionally, there is reason to suspect the relationship between land tenure status and 

agricultural investment is endogenous. For example, informal land tenure status could 

incentivize agricultural investment, if the planting of trees, for example, enhances one’s tenure 

security. Using a method developed by Altonji, Elder, and Taber (2005), I attempt to bound 

whether or not the statistically significant results found in this analysis could potentially switch 

signs due to endogeneity.  

 

The meets its objective as follows. Section 2 provides a detailed discussion of agricultural 

investment and tenure issues in Sub-Saharan Africa and Uganda. Section 3 provides a review of 

existing literature on the topic and explains where this analysis contributes to that literature. 

Section 4 details this paper’s conceptual framework and hypothesis. Section 5 presents the data 
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used for this analysis and provides more specific explanation of the methods used. Section 6 

includes the empirical results. Finally, Section 7 concludes the analysis with a focus on the 

policy implications of this paper’s findings. 

 

2. BACKGROUND 

2.1 Underinvestment in agriculture in Sub-Saharan Africa 

A high proportion of people in Sub-Saharan Africa are employed in agriculture. In Uganda 

specifically, 75 percent of the population was employed in agriculture in 2005, according to the 

World Bank’s World Development Indicators (World Bank, 2012). As such, increasing 

agricultural productivity is a key pillar of development strategy across Sub-Saharan Africa 

generally, and for Uganda specifically. Neoclassical economic theory argues that increased 

productivity is the key determinant of wage growth and increasing living standards. Given the 

high share of Ugandans employed in agriculture, agricultural productivity growth is likely to 

have more broad positive effects than growth in other sectors. However, value added per 

agricultural worker is growing slowly across Sub-Saharan Africa. Between 2000 and 2009, value 

added per agricultural worker grew at a rate of less than 1 percent per year. In Uganda, value 

added per agricultural worker has actually declined over that time period (African Development 

Indicators, 2011). These trends suggest that a greater amount of investment is required to 

improve agricultural labor productivity in Sub-Saharan Africa. In the case of Uganda, the need to 

increase productivity-enhancing investment is even more pronounced.  

 

2.2 History of Land Tenure Systems in Uganda 
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To study the relationship between land tenure and agricultural investment, it is important to 

understand the history of land ownership and land rights. Uganda’s land rights framework has 

been fluid over time and stems back to its period as a British colony. The Buganda Agreement of 

1900 awarded large tracts of “mailo” land to the Buganda tribe’s king, and tribal nobles. Land 

not given as mailo land was declared Crown Land. This gave the British legal recourse for 

expropriating Crown Land previously held under customary ownership. In 1928, the British 

passed legislation that attempted to recognize the rights of those who had customary claims on 

Crown Land and ensure fair compensation for any land that was expropriated. However in 

practice, frequent overlapping land claims made fair compensation practices difficult to 

implement (Deininger & Ali, 2007). Following independence in 1962, the Government of 

Uganda took control of Crown Land and managed its operation through a variety of government 

agencies. 

 

Land tenure systems in Uganda were further complicated during the Idi Amin regime. In 1975, 

Amin nationalized all land and established a leasehold system. Finally in 1998, the Ugandan 

Land Act attempted to formalize all land tenure by recognizing customary land ownership and 

providing a process by which customary landholders could obtain a certificate of customary 

ownership. However, limited institutional and implementation capacity has hampered the 

effectiveness of the Ugandan Land Act (Hunt, 2004). 

 

2.3 Soil Degradation and the Need for Sustainable Land Management 

Natural resource degradation in developing countries is one of the major challenges facing 

efforts to reduce poverty (Nkonya, 2008). In addition to environmental concerns, unsustainable 
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farming techniques threaten future livelihoods among the poor. More sustainable agricultural 

practices require investment in land improvements (trees, terraces, etc.). Studies have shown that 

public investment in soil conservation structures disincentivize private investments in sustainable 

land management (Gebremedhin & Swinton, 2002). Therefore, there is a need to investigate 

whether land tenure security is instrumental in incentivizing private investment in sustainable 

land management. 

 

3. LITERATURE REVIEW 

3.1 The Relationship Between Land Tenure and Investment 

The literature examining the relationship between land tenure and agricultural investment has a 

mixed record. Besley (1995) provides the theoretical justification for why land tenure security 

should influence investment. He argues, and others have largely accepted, that security, credit, 

and gains from trade are the key mechanisms through which formal land tenure should 

incentivize agricultural investment. In his own work, he finds that formalized land rights had a 

positive effect on investment in Ghana. 

 

However, the positive relationship between formal land tenure rights and agricultural investment 

is not always observed empirically. The literature suggests that in these cases, the assumption 

that customary land tenure systems are inefficient is invalid (Barrows & Roth, 1990), and that 

customary land ownership can provide adequate investment security (Braselle et al., 2002). It is 

also worth noting that the benefits of formal land tenure rights are dependent upon the 

effectiveness of the state. Bad governance and poor law enforcement can mitigate the positive 

effects of formal tenure (Deininger & Feder, 2009). Additionally, the fact that weak land tenure 
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claims may actually incentivize certain types of agricultural investment complicates empirical 

analysis. If households make investments to strengthen land tenure security, this would bias the 

empirical relationship between tenure and investment toward zero. In addition to differences 

across countries, this endogeneity likely accounts for a significant amount of the discrepancy 

between studies. 

 

3.2 Land Tenure in Uganda 

Given Uganda’s history of conflict, tribal governance, and fluid tenure rights systems, one would 

expect security to be a key concern for farmers. Uganda’s case is somewhat unique in that over 

time, multiple land tenure system revisions have created multiple legitimate claims on land, 

increasing tenure insecurity (Hunt & Deininger, 2004). Additionally, the weakness of the state in 

Uganda, limited access to markets, immature credit institutions, and limited knowledge of 

sustainable land management techniques could all make observing the relationship between 

formal land tenure and agricultural investment difficult. 

 

3.3 Land Tenure and Sustainable Land Management 

In Uganda, the government has attempted to address the need for sustainable land management 

by passing a series of Natural Resource Management (NRM) regulations. Nkonya (2004; 2005) 

has conducted a number of studies in Uganda, in which he finds no significant relationship 

between land tenure and sustainable land management practices. However, other studies have 

found a strong link between land tenure security and sustainable land management in other 

countries (Li et al., 1998; Gibremedhin & Swinton, 2003). The discrepancy in these results leads 

to the role of this analysis in the broader literature. 
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Using data from a household-level survey in Uganda, this analysis contributes to the literature by 

examining how freehold tenure (defined as formal land ownership with verifiable title and 

property rights) and non-customary tenure  influence agricultural investment across a range of 

potential outcomes. For the purposes of this study, non-customary tenure includes any of 

freehold, leasehold, or mailo land tenure claims. This definition effectively incorporates the 

formal land claims in Uganda and excludes customary, or traditional tenure claims. In addition to 

estimating the relationship between tenure status and agricultural investment, I use a technique 

developed by Alonji, Elder, and Taber (2005) to bound the endogeneity that could potentially 

exist in the relationship between land tenure and agricultural investment. Although this method 

does not control for endogeneity explicitly, bounding the potential endogeneity provides insight 

into the magnitude of the potential effect and the likelihood of statistically significant results 

being driven by endogeneity. This will facilitate stronger analysis of the effectiveness of 

Uganda’s Land Act.  

 

4. CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

The hypothesis for this analysis is that increases in formal land tenure incentivize investment. In 

looking at the specific case of farmers in Uganda, I hypothesize that increased formal land tenure 

will result in increased agricultural investment in that land.  

 

According to the framework developed by Besley (1995), I expect formal land tenure to 

incentivize investment by providing security that investment will not be expropriated, by 

allowing land to be used as collateral in obtaining credit (to be used for investment), and through 
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gains from trade (as those with the capital to invest are able to purchase land). The following 

diagram illustrates this concept more directly. 

 

 

 

 

A number of variables could potentially confound this mechanism. If land tenure is formalized, 

but tenure protections are not enforced (customary land ownership behaviors prevail), land 

owners may not perceive the security land tenure is expected to provide. Limited access to 

markets may constrain investment. Lack of knowledge about sustainable land management 

practices would constrain their implementation. Total land holdings, average plot size, and 

household wealth could also influence agricultural investment decisions. Likewise, a range of 

household demographics, notably age, sex, and education level of the household head could be 

correlated with agricultural investment. This analysis controls for these variables using data 

collected in the household surveys. 

 

This study also examines whether or not land tenure status is more influential in affecting short 

term or long term decisions about land management. As a measure of near term agricultural 

investment, this study tracks the use of fertilizer, which typically yields agricultural productivity 

gains in the same crop cycle. This study also includes measures of household adoption of both 

agroforestry as well as soil and water conservation (SWC) practices. Together, agroforestry and 

SWC practices represent investments in sustainable land use and represent long term agricultural 

investments made by households. Additionally, this analysis examines the relationship between 

Tenure Security Security, Credit, 

Gains from 

Trade 

Agricultural 

Investment 
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tenure status and credit use, which is one of the key mechanisms one would expect farmer’s to 

use for making agricultural investments. 

 

5. DATA AND METHODS 

5.1 Data 

The dataset used for this analysis is called Uganda – Policies for Improved Land Management 

Dataset, 1999-2001. The data were gathered by the International Food Policy Research Initiative 

as part of its Policies for Improved Land Management Project in Uganda project, which took 

place between 1999 and 2003.  

 

This analysis examines data from a questionnaire that was administered to 425 households in 107 

communities; communities chosen for the survey were selected to be broadly representative of 

communities across all of Uganda with respect to agro-ecological zones and market access. 

Within the study region, communities were selected using a stratified random sample, with the 

stratification based on population density, agricultural potential, and market access. Agricultural 

potential was based on average length of growing period, average rainfall, maximum annual 

temperature, and altitude. Market access was classified using a population-weighted measure of 

travel time from a location to the nearest five towns or cities (IFPRI, 2004). For this analysis, 

households were restricted to those households who claimed some right to the land that they 

farmed. This constraint dropped the total number of households in the data from 425 to 313. 

 

There are a number of limitations associated with this data. First, the ideal type of data for this 

analysis would be longitudinal to allow for accurate tracking of tenure status and land 
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management behaviors over time. The survey methodology that was used asked households 

about their tenure rights and behaviors from 10 years ago. While this data is better than no data, 

it is also subject to potential recall biases. To prevent these biases from coloring this analysis, 

only observations current at the time of the survey were included. This decision prevented the 

use of any empirical model that analyzed behavior over time.  

 

Another data limitation stems from the fact that households often maintained multiple parcels of 

land under different tenure systems, but agricultural investment and land management outcomes 

were only measured at the household level, not the parcel level. This good limitation prevented 

analysis of the effects of tenure on a parcel-by-parcel basis. As a result, households were coded 

with a tenure status according to the most secure tenure system governing any one of the 

household’s land claims. This convention, in addition to allowing for a standard unit of analysis 

at the household level, is preferable because it produces the closest true measure of tenure 

effects. Using the tenure status of the household’s largest parcel, a possible alternative, could 

potentially overstate the effect of tenure. For example, a household with a large plot under 

customary tenure and a small plot under freehold tenure would be coded as “customary”. If the 

household made an investment in the small plot under freehold tenure, the investment by that 

household would have been inappropriately correlated with customary tenure, even though only 

the land under freehold tenure was actually receiving investment. Coding households according 

to their most secure plot prevents this potential overestimation of tenure’s effect on investment. 

 

5.2 Methods 
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I estimate the relationship between land tenure system and agricultural investment using a 

number of different methods. First, Ordinary Least Squares are used to measure the effect of 

tenure status on a range of agricultural outcomes, as well as the use of credit. This method 

provides an estimate of the magnitude and direction of the relationships between tenure and 

agricultural outcomes, as well as examining the role of tenure status obtaining access to credit. 

Second, I estimate the same relationships with a logit model. Using a logit model corrects for any 

predicted probabilities greater than one or less than zero. Additionally, a logit model will provide 

a more accurate estimate of the effect of the relationship between tenure and investment when 

the probability of investment is either very low or very high. Finally, I use village-level fixed 

effects in conjunction with OLS to control for any specific characteristics of villages that 

influence the relationship between land tenure, agricultural investment, and sustainable land 

management. The results section of this paper discusses the reasons why one may want to control 

for village-level effects, as well as why this may result in over-controlling. In each case, the 

analytical model can be specified as: 

 

Outcome = F(Ti, Hi, Ai, Li) where outcome refers to use of either organic fertilizer, inorganic 

fertilizer, agroforestry practices, sustainable land management practices, informal credit, or 

formal credit, and outcome is a function of: 

1) Tenure Status (Ti):  

a. Customary -  traditional land ownership without legal title or protections. 

b. Mailo – a form of tribal land ownership unique to Uganda. This tenure status has 

a semi-legal legitimacy, making it more secure than customary tenure. 
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c. Leasehold – A formal leasing arrangement is in place with all corresponding legal 

protections. Many leasehold agreements in Uganda remain from the period when 

land was nationalized and leased for long periods back to farmers. 

d. Freehold tenure – Outright formal land ownership, verifiable by title and 

protected by legal property ownership rights. 

2) Household Characteristics (Hi): age of household head, education of household head, sex 

of the household head, and household wealth (measured in log form); 

3) Technical Training (Ai): received technical training in the areas of soil fertility, 

agroforestry, or sustainable land management; and  

4) Land Characteristics (Li): total land holdings, average plot size, and distance to market. 

 

The empirical estimates in this paper use two different measures of tenure status: freehold tenure 

and non-customary tenure. As noted above, freehold tenure is defined by having outright formal 

land ownership that is verifiable by legal land title. Freehold tenure is the most secure form of 

land ownership and is the land ownership system employed broadly throughout the developed 

world. Non-customary tenure is a tenure status defined as having any formal claim on one’s land. 

In the context of this study, non-customary tenure includes any land claim under freehold, 

leasehold, or mailo status. Defining these two variables within the data allow this paper to 

analyze the effect of having the most formal tenure status (freehold tenure), as well as having 

any formal tenure status (non-customary tenure), on agricultural investment.  

  

In each of these models, there is a risk of endogeneity. More specifically, there is concern that 

those with weak tenure rights may actually make agricultural investment to solidify their claim 
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on the land they farm. Alternatively, one might expect those farmers most motivated to obtain 

formal tenure rights to also be those farmers most motivated to make investments. As a result, 

one might expect the estimated relationship between tenure and investment to be biased. I use a 

method developed by Altonji, Elder, and Taber (2005) to estimate the bound of the potential 

endogeneity between these variables. In other words, this method measures the amount of the 

effect that would have to be driven by unobservables in the model to obtain the observed result. 

If this estimated magnitude is extremely large, it is reasonable to assume these unobservables do 

not exist, and there is a true relationship between the variables in question.   

 

6. RESULTS 

6.1 Descriptive Statistics 

The following data describe the characteristics of households included in this analysis.  
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There are a number of key themes that run through households that participated in the survey. 

Notably, 95 percent of the households in the sample were headed by a male. Education levels are 

quite low, as household heads averaged only 5 years of education across the sample. Household 

land holdings vary considerably, ranging from 0.16 acres to 1,280 acres. Roughly one half of all 

households claimed some form of formal tenure rights beyond customary tenure, and about one 

quarter of households claim formal freehold tenure on their land. 

 

Also of note, agricultural extension programs have been active across Uganda. Roughly one 

quarter of households in the survey reported having received some form of technical land 

Table 1 - Descriptive Statistics

Observations Mean

Standard 

Deviation Minimum Maximum

Age of Household Head 313 44.68 13.29 20.00 90.00

Education of Household Head 313 5.08 3.68 1.00 17.00

Sex of Household Head 313 0.95 0.23 0.00 1.00

Wealth 313 7.52 5.63 0.00 15.90

Total Land Holdings 313 16.37 84.17 0.16 1280.00

Average Plot Size 313 10.13 81.27 0.00 1280.00

Distance to Market 313 4.97 4.75 0.00 37.00

Soil Fertility Training 313 0.15 - - -

Soil and Water Conservation Training 313 0.13 - - -

AgroForestry Training 313 0.06 - - -

Any training 313 0.23 - - -

Practiced Soil & Water Conservation 313 0.34 - - -

Used Organic Fertilizer 313 0.35 - - -

Used Inorganic Fertilizer 313 0.09 - - -

Practiced AgroForestry 313 0.56 - - -

Used Formal Credit 313 0.12 - - -

Used Informal Credit 313 0.52 - - -

Freehold Tenure 313 0.27 - - -

Non-Customary Tenure 313 0.47 - - -

Notes:

1) Wealth is reported as the log of a valuation of reported assets measured in Ugandan Shillings

2) Sex is coded such that Male=1 and Female =0
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management training over the past decade. This training, as evidenced in the following empirical 

results, proved highly relevant when examining land management practices. Levels of 

agricultural investment and sustainable land management practices varied widely across 

households, as over half of households reported practicing some form of agroforestry but only 9 

percent of households using inorganic fertilizer. This variation could be a result of the limited 

access to formal credit noted above, as well as the large variance in reported wealth (measured as 

a log of valued assets above).  

 

Empirical Findings 

Fertilizer Use 

The following tables present the empirical relationship between the use of fertilizer and land 

tenure status. 
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OLS OLS Logit Logit

I II III IV

Freehold Tenure -0.006 -0.132

(0.035) (0.499)

Non-Customary Tenure 0.023 0.255

(0.031) (0.453)

Average Plot Size 0.001* 0.001* 0.006 0.005

(0.000) (0.000) (0.004) (0.004)

Distance to Market -0.000 -0.000 -0.012 -0.011

(0.003) (0.003) (0.060) (0.060)

Soil Fertility Training 0.131* 0.127* 1.241* 1.196**

(0.044) (0.044) (0.470) (0.471)

Total Land Holdings -0.000 -0.000 -0.083** -0.078**

(0.000) (0.000) (0.037) (0.037)

Education of Household Head 0.006 0.006 0.087 0.091+

(0.004) (0.004) (0.054) (0.054)

Age of Household Head 0.001 0.001 0.017 0.017

(0.001) (0.001) (0.017) (0.017)

Sex of Household Head 0.029 0.023 0.756 0.681

(0.070) (0.070) (1.069) (1.072)

Log of Household Wealth 0.009* 0.009* 0.244* 0.243*

(0.003) (0.003) (0.078) (0.078)

Observations 313 313 313 313

R-squared 0.096 0.097

Pseudo R-squared 0.193 0.195

Standard errors in parentheses

Table 2 - Regressions Explaining the Effect of Tenure Status on 

Inorganic Fertilizer Use

+ significant at 10%; ** significant at 5%; * significant at 1%

OLS OLS Logit Logit

I II III IV

Freehold Tenure -0.028 -0.141

(0.054) (0.312)

Non-Customary Tenure 0.115** 0.680**

(0.048) (0.283)

Average Plot Size 0.001+ 0.001+ 0.007 0.006

(0.000) (0.000) (0.010) (0.008)

Distance to Market 0.001 0.001 0.011 0.013

(0.005) (0.005) (0.033) (0.033)

Soil Fertility Training 0.361* 0.341* 1.727* 1.645*

(0.068) (0.068) (0.387) (0.385)

Total Land Holdings -0.001+ -0.001+ -0.011 -0.009

(0.000) (0.000) (0.010) (0.009)

Education of Household Head 0.000 0.001 0.002 0.010

(0.007) (0.007) (0.039) (0.039)

Age of Household Head 0.002 0.002 0.014 0.014

(0.002) (0.002) (0.011) (0.011)

Sex of Household Head 0.139 0.113 0.802 0.633

(0.108) (0.107) (0.650) (0.661)

Log of Household Wealth 0.030* 0.031* 0.189* 0.193*

(0.004) (0.004) (0.032) (0.032)

Observations 313 313 313 313

R-squared 0.249 0.263

Pseudo R-squared 0.218 0.232

Standard errors in parentheses

Table 3 - Regressions Explaining the Effect of Tenure Status on 

Organic Fertilizer Use

+ significant at 10%; ** significant at 5%; * significant at 1%
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There are a number of significant empirical findings reflected in the data. First, neither freehold  

nor non-customary land tenure status appear to have a significant effect on inorganic fertilizer 

use. For organic fertilizer use, non-customary tenure status is highly significant and positively 

correlated, while freehold status remains insignificant. This suggests that while the effect of 

freehold tenure is somewhat unclear, there is a distinct disincentive to using organic fertilizer 

under customary tenure. Additionally, it is clear that having received technical training in the 

area of soil fertility significantly increases a household’s likelihood of using fertilizer, both 

inorganic and organic. OLS shows having received soil fertility training increases the likelihood 

of using inorganic fertilizer by 13 percent and organic fertilizer by over 30 percent. Household 

wealth is also highly significant, with the effect of increased wealth on fertilizer use being 

positive. This effect may indicate that the cost of fertilizers is a key constraint to broader uptake 

of their use. Given the higher level of uncertainty related to rainfed agriculture, many households 

may deem an investment in inorganic fertilizer simply too risky to justify the cost. Given that the 

observable variables above explain a much larger share of variation in organic fertilizer use than 

inorganic fertilizer use, it appears likely that there are additional factors outside the scope of this 

analysis that are significant in explaining uptake of inorganic fertilizers. 

 

Using a logit model to allow for nonlinear relationships between fertilizer use and the 

independent variables, a number of additional findings are clear. Education of the household 

head is positively correlated with inorganic fertilizer use at the 90 percent confidence level. 

However, the magnitude of this effect is small, with an additional year of education only 

increasing the predicted probability of inorganic fertilizer use by 0.1 percent at the sample mean. 

Likewise, a greater amount of land holdings are negatively associated with inorganic fertilizer 
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use. Land holdings are also insignificantly related to organic fertilizer use when estimated with a 

logit model, rather than OLS. This suggests that farmers with smaller amounts of total land 

holdings may have a greater incentive to increase the productivity of the limited land they do 

possess.  

 

Agroforestry Practices 

Additionally, I examine the relationship between tenure status and agroforestry practices. 

Agroforestry refers to a number of techniques involving the planting of trees or shrubs in 

conjunction with farm crops in order to improve biodiversity, soil fertility, and prevent soil 

erosion. Table 4 on the following page displays the empirical relationship between land tenure 

status and agroforestry practices.  

 

Most striking of the empirical results is a strongly significant and negative relationship between 

land tenure security and agroforestry practices when measured as non-customary tenure. 

According to the OLS model, non-customary tenure decreases the expected probability of 

agroforestry by nearly 14 percent. This finding contradicts the research hypothesis, which 

expected that weak tenure security would disincentivize agricultural investment. There may be a 

number of possible reasons for observing this contradiction: 

 The planting of trees could be one of the key mechanisms by which farmers make an 

informal claim on a land parcel. 

 Soil and water conservation measures aside from agroforestry are very highly and 

positively correlated with non-customary tenure, suggesting farmers may be making 

“either-or” decisions about land management techniques based on tenure.  
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 Agroforestry is also uncorrelated with wealth, suggesting farmers with more resources 

may be using alternate forms of land management. 

 Agroforestry is the only dependent variable for which the sex of the household head is 

statistically significant. This suggests that the unexpected result in agroforestry could be 

related to broader issues of gender in development, namely that women are often 

discriminated against in terms of land allocations. 

 Local effects may dominate the relationship between tenure status and agroforestry 

practices. For example, there could be correlation between villages with high proportions 

of customary tenure claims and forest access, relative to those villages with largely non-

customary tenure systems. 
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The empirical data give some indication that the potential explanations above could have merit. 

Total land holdings are negatively associated with agroforestry practices in the OLS model. 

Similarly, agroforestry is the only agricultural investment measured for which wealth was not 

significant. One can interpret the combination of these observations to imply that poorer farmers 

with fewer land holdings are more likely to use agroforestry. This supports the idea that poorer 

farmers are making “either or” decisions about agricultural investment.  Also of note, those 

household headed by a female are roughly 25 percent more likely to use agroforestry. This may 

OLS OLS Logit Logit

I I III IV

Freehold Tenure 0.005 0.016

(0.063) (0.265)

Non-Customary Tenure -0.129** -0.546**

(0.056) (0.238)

Average Plot Size -0.001 -0.000 -0.035 -0.033

(0.000) (0.000) (0.033) (0.033)

Distance to Market -0.011+ -0.011+ -0.042 -0.043

(0.006) (0.006) (0.028) (0.028)

AgroForestry Training -0.010 0.002 -0.090 -0.034

(0.122) (0.120) (0.508) (0.514)

Total Land Holdings -0.001+ -0.001+ -0.006 -0.006

(0.000) (0.000) (0.005) (0.006)

Education of Household Head -0.003 -0.004 -0.017 -0.020

(0.008) (0.008) (0.032) (0.033)

Age of Household Head -0.004+ -0.004+ -0.016+ -0.015+

(0.002) (0.002) (0.009) (0.009)

Sex of Household Head -0.277** -0.252** -1.315** -1.224+

(0.126) (0.125) (0.661) (0.665)

Log of Household Wealth 0.001 0.001 0.006 0.007

(0.005) (0.005) (0.022) (0.022)

Observations 313 313 313 313

R-squared 0.053 0.069

Pseudo R-squared 0.047 0.060

Standard errors in parentheses

Table 4 - Regressions Explaining the Effect of Tenure Status on 

Agroforestry Practices

+ significant at 10%; ** significant at 5%; * significant at 1%
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suggest that female-headed households are using agroforestry to secure their claim to land. 

Distance to markets is also correlated with agroforestry practice, though the significance and the 

magnitude of this effect is small and disappears when estimated by logit. Finally, age is 

significantly negatively correlated with agroforestry practices when estimated by both models. 

Classical economic theory postulates that as age increases, savings and investment decrease, 

relative to consumption. The observed negative correlation between age and agroforestry could 

then represent a shift away from long term investment, as age increases. 

 

Agroforestry is the only land management practice that was not significantly correlated with 

having received related technical training. This result could imply a number of factors, but 

referring back to the sample descriptive statistics, only 6 percent of households had received 

training in agroforestry. This is likely the explanation for why agroforestry training is 

insignificant in the model, but the question of why agroforestry training was so minimal remains. 

It is possible that trainers pushed other land management techniques more strongly, training is 

not a constraint to practicing agroforestry, the benefits of agroforestry are difficult to 

communicate through training, or all of the above. Finally, it is worth noting that this model 

explains less variation in agroforestry practices than any of the other dependent variables 

estimated. Unobservable factors, such as those suggested about training, likely have a significant 

effect on agroforestry outcomes. 

 

Soil and Water Conservation Practices 

Next, I estimate the relationship between tenure status and the practice of soil and water 

conservation. Table 5 displays the empirical relationship between tenure status and soil and 
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water conservation practices. Such practices include contour planting, the construction on stone 

barriers to erosion, etc. 

 

The results show a strong and positive relationship between non-customary tenure and the 

practice of soil and water conservation (SWC). This implies that tenure security may be a key 

consideration for farmers considering investments in long term farming productivity. Given that 

SWC is a long term investment in land, the negative effect of customary tenure fits with the 

research hypothesis. Weak tenure security may be negatively influencing household decisions to 

OLS OLS Logit Logit

I II III IV

Freehold Tenure 0.001 -0.002

(0.056) (0.295)

Non-Customary Tenure 0.098+ 0.526**

(0.050) (0.267)

Average Plot Size 0.000 0.000 0.001 0.001

(0.000) (0.000) (0.002) (0.002)

Distance to Market -0.004 -0.004 -0.024 -0.026

(0.006) (0.006) (0.034) (0.034)

SWC Training 0.250* 0.250* 1.071* 1.088*

(0.076) (0.076) (0.369) (0.372)

Total Land Holdings 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.001) (0.001)

Education of Household Head -0.011 -0.011 -0.066 -0.063

(0.007) (0.007) (0.041) (0.041)

Age of Household Head 0.002 0.002 0.013 0.012

(0.002) (0.002) (0.010) (0.010)

Sex of Household Head 0.010 -0.009 0.045 -0.061

(0.113) (0.113) (0.565) (0.565)

Log of Household Wealth 0.023* 0.023* 0.130* 0.131*

(0.005) (0.005) (0.028) (0.028)

Observations 313 313 313 313

R-squared 0.158 0.168

Pseudo R-squared 0.133 0.146

Standard errors in parentheses

Table 5 - Regressions Explaining the Effect of Tenure Status on Soil and 

Water Conservation Practices

+ significant at 10%; ** significant at 5%; * significant at 1%
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practice SWC. Also of note, wealth is significantly and positively correlated with SWC. This 

suggests that the cost of practicing SWC could be a significant deterrent for many farmers. 

Similarly, technical training is significantly and positively correlated with SWC, suggesting a 

justification for agricultural extension programs that supply knowledge of SWC techniques. 

Given that SWC practices are often not a component of traditional farming techniques, it is 

unsurprising that technical training is a key component of expanding the use of SWC practices 

across rural households. 

 

Credit 

Next, I analyze the relationship between tenure status and use of formal and informal credit. 

Credit is a key mechanism by which one would expect formal land tenure to encourage increased 

investment in farm productivity and sustainable land management. Effectively, those with formal 

land rights should have greater access to credit by being able to collateralize their land assets. 

One would expect the effect to be greatest in improving access to formal credit, where collateral 

requirements are most strict. This analysis examines the effect of tenure status on both formal 

and informal credit use to capture differences in tenure’s effect across credit types, as well as to 

observe any potential shifts in the type of credit used by households. Table 6 illustrates the 

empirical relationship between tenure status and credit use. 
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These data fail to show the theoretical link between tenure status and credit use, either formal or 

informal. It is possible that this finding illustrates that the theoretical relationship between tenure 

and credit does not exist in reality. In fact, this finding appears somewhat consistent, as other 

studies in Africa have failed to find the link between tenure and credit use (Besley, 1995; and 

Brasselle et. al., 2002). However, it seems more likely that the failure to observe a relationship 

between tenure status and credit is an artifact of other factors specific to Africa, as Feder & 

OLS - 

Formal 

Credit

OLS - 

Formal 

Credit

OLS - 

Informal 

Credit

OLS - 

Informal 

Credit

I II III IV

Freehold Tenure 0.034 -0.035

(0.040) (0.058)

Non-Customary Tenure 0.053 -0.031

(0.036) (0.052)

Average Plot Size 0.001* 0.001* -0.000 -0.000

(0.000) (0.000) (0.000) (0.000)

Distance to Market -0.002 -0.003 0.001 0.001

(0.004) (0.004) (0.006) (0.006)

Any Training 0.193* 0.189* -0.011 -0.010

(0.044) (0.044) (0.064) (0.064)

Total Land Holdings -0.000 -0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Education of Household Head -0.001 -0.001 -0.004 -0.004

(0.005) (0.005) (0.007) (0.007)

Age of Household Head 0.001 0.001 -0.000 -0.000

(0.001) (0.001) (0.002) (0.002)

Sex of Household Head 0.101 0.093 0.058 0.061

(0.080) (0.080) (0.117) (0.117)

Log of Household Wealth 0.007** 0.007** 0.039* 0.039*

(0.003) (0.003) (0.005) (0.005)

Observations 313 313 313 313

R-squared 0.142 0.146 0.198 0.198

Standard errors in parentheses

Table 6 - Regressions Explaining the Effect of Tenure Status on Credit Use

+ significant at 10%; ** significant at 5%; * significant at 1%
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Feeny (1991) found a demonstrable link between tenure and credit using data from Thailand. It is 

likely that the necessity of collateral is not the only constraint to credit among African farmers. It 

could be that credit markets in Uganda are too immature to reach many of the Ugandan 

households in this sample. However, it is perhaps more likely that the growing presence of 

microcredit in the region, which does not always require substantial collateral, diminishes the 

need for formal tenure to provide collateral to creditors. Finally, it is worth noting however, that 

wealth is the only variable reported as statistically significant in each of the models. This 

suggests that assets other than land may be more easily collateralized in exchange for credit. 

 

Village-Level Fixed Effects 

Finally, I fix village-level characteristics and use OLS to estimate the relationship between 

tenure status, agricultural investment, and land management if village-level characteristics are 

held fixed. Table 7 presents these results. 
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V VI VII VIII III IV I II IX X XI XII

Freehold Tenure -0.021 0.089 -0.044 0.122 0.060 0.136+

(0.048) (0.077) (0.040) (0.081) (0.056) (0.080)
Non-Customary Tenure -0.013 0.014 -0.046 0.152+ 0.060 0.065

(0.050) (0.081) (0.042) (0.085) (0.059) (0.085)
SWC Training 0.352* 0.358*

(0.103) (0.103)
AgroForestry Training -0.093 -0.101

(0.067) (0.067)
Soil Fertility Training 0.127** 0.126** 0.345* 0.352*

(0.054) (0.054) (0.087) (0.087)
Any Training 0.211* 0.215* 0.076 0.083

(0.056) (0.056) (0.080) (0.081)
Education of Household Head 0.007 0.007 0.003 0.002 -0.008+ -0.008+ -0.006 -0.006 0.004 0.004 -0.004 -0.005

(0.005) (0.005) (0.008) (0.008) (0.004) (0.004) (0.009) (0.009) (0.006) (0.006) (0.009) (0.009)
Age of Household Head 0.001 0.001 0.003 0.002 -0.002 -0.002 0.003 0.003 0.001 0.001 0.001 0.000

(0.001) (0.001) (0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Sex of Household Head 0.009 0.007 0.063 0.074 -0.074 -0.076 0.079 0.086 -0.014 -0.010 0.068 0.081

(0.083) (0.083) (0.133) (0.133) (0.069) (0.069) (0.140) (0.139) (0.097) (0.097) (0.139) (0.140)
Log of Household Wealth 0.010* 0.010* 0.031* 0.030* 0.005 0.005+ 0.021* 0.020* 0.007 0.006 0.038* 0.037*

(0.004) (0.004) (0.006) (0.006) (0.003) (0.003) (0.006) (0.006) (0.004) (0.004) (0.006) (0.006)
Total Land Holdings -0.000 -0.000 -0.001 -0.001 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 0.000 0.000

(0.000) (0.000) (0.001) (0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Average Plot Size 0.001* 0.001* 0.001 0.001 -0.000 -0.000 0.001 0.001+ 0.001** 0.001** 0.001 0.001

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distance to Markets 0.001 0.001 0.006 0.005 -0.003 -0.003 -0.006 -0.007 0.006 0.005 -0.009 -0.010

(0.006) (0.006) (0.009) (0.009) (0.005) (0.005) (0.010) (0.010) (0.007) (0.007) (0.010) (0.010)
Observations 313 313 313 313 313 313 313 313 313 313 313 313
Number of Villages 124 124 124 124 124 124 124 124 124 124 124 124
R-squared 0.138 0.137 0.274 0.269 0.061 0.061 0.193 0.198 0.160 0.159 0.249 0.239
Standard errors in parentheses

+ significant at 10%; ** significant at 5%; * significant at 1%

Table 7 - Regressions Explaining the Effect of Tenure Status on Sustainable Land Management Using Village-Level Fixed Effects

Used Soil & Water 

ConservationUsed Agroforestry

Used Inorganic 

Fertilizer

Used Organic 

Fertilizer Used Formal Credit

Used Informal 

Credit
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Controlling for village-level characteristics has the effect of rendering the relationship between 

tenure status, agricultural investment, and land management insignificant in almost all cases. 

Only the relationship between non-customary tenure and SWC (positive) and the relationship 

between freehold status and informal credit use (positive) remain significant at the 10 percent 

level. This suggests that broadly, village level characteristics dominate the effect of tenure. 

Analyzing other variables, only the coefficients for wealth and the variables for training appear 

significant with regularity. Looking specifically at SWC, non-customary tenure remains 

significantly and positively related with SWC, and so does having received technical training. 

However, the magnitude of the effect of tenure on SWC is much smaller than in the OLS or logit 

models. This suggests that the effect of training dominates the effect of tenure, holding village-

level characteristics constant. In fact, the consistent significant result of technical training, aside 

from the previously discussed issues with agroforestry training, provides a strong justification for 

agricultural extension programs in the promotion of agricultural investment and development. 

 

Analyzing a number of other variables, a number of interesting observations emerge. Education 

is significantly and negatively correlated with agroforestry practices, further differentiating 

agroforestry practices from the other agricultural investments included in this study. Wealth is 

repeatedly shown to be positively correlated with a number of agricultural investments, 

irrespective of any village-level characteristics. Additionally, freehold tenure is significantly and 

positively correlated with informal credit use. This finding runs contrary to theoretical 

expectations, which would argue for an increased use of formal credit. This result may be a 

product of data limitations. It is plausible that holding village-level characteristics facilitates the 
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observation of the theoretical link between tenure status and credit use. However, due to limited 

observations, there is not sufficient statistical power to observe a link between freehold tenure 

and credit use or tenure and formal credit use. More data is needed to shed additional light on 

this issue. 

 

Bounding Potential Endogeneity 

As noted previously, the relationship between tenure status, agricultural investment, and 

sustainable land management is a potentially endogenous one. It is possible that those with 

informal, or customary, land claims may invest in their land to secure their tenure claim. At the 

same time, one might expect those most motivated to obtain formal tenure to also be those most 

motivated to make agricultural investment. I use a method developed by Altonji, Elder, and 

Taber (2005) to determine the bounds of this potential endogeneity. The statistics state the 

amount of variation in the dependent variable that would need to be explained by unobservables 

if the true effect of observed variables was zero. Altonj, Elder, and Taber suggest that any 

statistic greater than a value of 1 implies that such a large amount of variation would need to be 

explained by unobservables, that those unobservables are unlikely to exist. The OLS and logit 

regression results reported earlier noted a coefficient on tenure status that was statistically 

significant and different from zero in three cases: 1) the effect of having non-customary tenure 

on organic fertilizer use, 2) the effect of having non-customary tenure on agroforestry practices, 

and 3) the effect of non-customary tenure on SWC practices. The Altonji-Elder-Taber statistics 

for those three relationships are 213.04, 1.91, and 2.75, respectively. Although data limitations 

may be creating an artificially high Altonji-Elder-Taber statistic in the case of non-customary 
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tenure’s effect on organic fertilizer use, it is still highly unlikely in all three cases that tenure’s 

effect is equal to zero. More data and a larger sample size would allow for a more refined 

estimate of the actual endogeneity that exists between tenure and investment, but these data 

indicate that in the relationships stated above, endogeneity is not the driver of the statistically 

significant correlation.  

 

7. CONCLUSION AND POLICY IMPLICATIONS 

Improving agricultural productivity is a key to unlocking income growth and poverty reduction 

in rural sectors of developing economies. Looking to the future, improving agricultural 

productivity will need to be paired with strengthening sustainable land management practices, as 

soil erosion and degradation threatens long run agricultural productivity across a large number of 

developing countries. In the case of Uganda, it is clear that land tenure status has an effect on a 

number of agricultural land management decisions, namely the use of organic fertilizer, 

agroforestry, and SWC practices. However, the data only show significant results in the case 

customary tenure. A complete lack of formal land rights is associated with a 12 percent lower 

probability of organic fertilizer use, and a 10 percent lower probability of SWC practices. On the 

other hand, customary tenure is associated with a 13 percent higher likelihood of using 

agroforestry measures. These results, along with the remaining empirical findings, have a 

number of implications for relevant policies in developing countries. 

 

The Role of Land Tenure in Improving Agricultural Productivity and Land Management 
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As noted earlier, a lack of any land rights is negatively associated with organic fertilizer use or 

SWC. However, any kind of formal land claim is actually negatively associated with 

agroforestry practices. In each case, it is impossible to discern a distinct effect of formal freehold 

tenure on agricultural investment. This result suggests for one that widespread customary tenure 

systems likely constrain investment in agricultural productivity, and governments should work to 

formalize tenure systems. However, the formalization of tenure must be viewed in the context of 

the broader environment for agricultural investment. Enforceability of tenure claims, a noted 

issue for Uganda (Deininger & Ali, 2007), access to credit, and access to other risk mitigation 

instruments are important elements of that investment environment. Governments seeking to 

formalize tenure would do well to address these issues in tandem with formalizing tenure, in 

order to maximize the potential positive benefits from improved security of land ownership.  

 

The Effectiveness of Agricultural Extension Programs in the form of Technical Training 

A consistent finding in this research speaks to the effectiveness of technical training and 

agricultural extension programs. In almost each case, having received technical training was 

strongly correlated with household behavior. Additionally, the magnitude of this effect 

dominates other effects when controlling for village-level characteristics, suggesting remedying 

a lack of knowledge or technical know-how can have large near term effects on  agricultural 

productivity and investment. Future research could compliment this analysis by incorporating the 

cost of agricultural extension programs. A proper cost-benefit analysis of formalizing tenure, 

compared against a similar analysis of agricultural extension programs, would allow 
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governments to effectively allocate scarce resources in a manner that maximizes agricultural 

development impacts.  

 

Formal Land Tenure Will Not Necessarily Unlock Credit Use 

Besley (1995) provides the rationale for how formal land tenure facilitates the use of land 

ownership as collateral, thereby increasing access to formal credit sources. However, among 

rural Ugandan households, there does not appear to be a relationship between tenure status and 

credit use, either formal or informal. This could be a result of relatively immature credit markets 

in Uganda. Alternatively, this could be due to the prevalence of microcredit organizations, which 

have lower collateral requirements. Finally, it could also be due to uncertainty among credit 

institutions regarding the enforceability of formal land claims in rural areas. In any case, these 

data indicate that formal land tenure will not necessarily bolster credit use.  

 

Conclusion 

Looking to the long term future, it is clear from the developed country experience that formal 

land tenure is an essential component of agricultural investment. This analysis found that 

customary tenure is associated with lower levels of investment in inorganic fertilizer and in SWC 

measures. On the other hand, it is also clear that a wide range of factors influence agricultural 

investment in developing countries. For example, weak land claims may actually be driving 

increased agroforestry uptake in Uganda, as farmers invest in trees to help solidify their land 

claims. Moreover, institutional capacity, access to credit, and knowledge of land management 

practices all factor into household agricultural investment decisions. Governments seeking to 
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enhance agricultural productivity by formalizing land tenure must do so with an understanding 

that households respond to a wide range of factors. Providing formal property rights likely a 

necessary but not sufficient condition for large-scale increases in household agricultural 

investment over the short and long term.  
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