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ABSTRACT   

Context and background 

 In Ethiopia, farmers do not have individual property rights to the land 

they occupy and cultivate since the 1995 Federal Democratic Republic of 

Ethiopia (FDRE) constitution clearly states that land belongs to the state 

and the peoples of Ethiopia. To address concerns about the insecure 

tenure of farmers that could result from the absence of enduring private 

ownership of land, to eliminate land disputes, to promote sustainable use 

of land resources, and to support long-term land-related investments, 

such as soil conservation measures, the Ethiopian government 

introduced a land registration and certification program in 1998. In 

addition, cities and towns are also rapidly expanding horizontally, 

encroaching on fertile agricultural land, which could reverse the land 

tenure security expected from the land certification program.  

Goal and Objectives: 

This study aims to examine the effect of Ethiopia's land certification 

program on the soil conservation practices of rural and peri-urban 

farming households in the Tigray region of Ethiopia. 

Methodology: 

The study employs descriptive statistics and a binary logistic regression 

model to empirically assess the effect of the Ethiopian land certification 

program on investment in soil conservation practices. 

Results: 

The study found that 54.59%, said they conserved their plots, while the 

remaining 45.41% had not engaged in soil conservation practices. 

Conversely, 60.11% of the certified peri-urban respondents stated they 

did not conserve their plots. The logit model’s marginal effects indicated 

that the influence of the Ethiopian land certification program on the 

probability of soil conservation depended on the geographic location of 

the farmers. Specifically, rural program participants were more likely to 

engage in soil conservation practices.   

Keywords : 

Land certification, soil conservation, rural farmers, peri-urban 

farmers, binary logistic regression 
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1. INTRODUCTION 

Land degradation is a major challenge in Ethiopia, with serious effects on the environment and 

farmers’ livelihoods. The country faces soil erosion, nutrient depletion, and declining soil 

productivity, exacerbated by factors such as population growth and poor land management practices 

(Belayneh et al., 2019). The problem is particularly severe in the highlands of Ethiopia, where soil 

erosion threatens soil quality and productivity (Amare et al., 2013). In addition, Ethiopian farmers 

do not have complete land ownership rights, as the 1995 Ethiopian constitution clearly states that 

land belongs to the government and the peoples of Ethiopia (Ambaye, 2012; Gebre et al., 2020; Tolasa 

et al., 2024).   

To address concerns about the insecure tenure of farmers that could result from the lack of complete 

ownership of land, to eliminate land disputes, to promote sustainable use of land resources and to 

support long-term land-related investments, such as soil conservation measures, the Ethiopian 

government introduced a large scale land registration and certification program in 1998 (Bezu & 

Holden, 2014; Deininger, 2008; Gedefaw et al., 2020; Mengesha et al., 2019). The first region to 

introduce it was Tigray in 1998, followed by Amhara in 2003, Oromia in 2004, and SNNP in 2004. It 

is also one of the largest land registration projects in the world, with nearly 20 million plots and 6 

million households registering their landholdings between 1998 and 2007 (Adenew & Abdi, 2005; 

Deininger et al., 2011; Holden et al., 2011a).  

As compared to land certification systems in other African countries, the Ethiopian system is one of 

the least expensive to implement. For example, the programme in Madagascar costs $150, while the 

programme in Ethiopia costs less than $1 per farm and $3.5 per household (Deininger et al., 2011; 

Jacoby & Minten, 2007). However, the program is challenged by the rapid expansion of cities and 

towns, which poses a major threat to the security of land tenure and farmers' prospects for 

sustainable agriculture, as the demand for physical space is constantly increasing and is therefore 

likely to be met at the expense of productive agricultural land, which could reverse the land tenure 

security expected from the land certification program which in turn may affects the promotion of 

sustainable land management practices (Adam, 2014; Admasu et al., 2020; Weldearegay et al., 2021).  

The Ethiopian land certification program, by legalizing land rights and providing land tenure 

security, has motivated farmers to engage in sustainable land management practices, such as soil 

conservation which ultimately enhancing agricultural production (Bezabih et al., 2021; Mohammed 

& Inoue, 2014).  Several studies have confirmed these positive results and highlighted the impact of 

the program on agricultural productivity, land rentals and land-related investments (Behaylu, 2015; 

Di Falco et al., 2020; Holden et al., 2011a; Taye et al., 2015). Specifically, a study conducted by Holden 

et al., 2011a revealed that the Ethiopian land certification program has resulted in increased land 

related investments and improved land rental market participation. Furthermore, the program has 

been associated with improvements in management of land resources, sustainable land related 

investments, farmers confidence in land ownership rights, increase in agricultural investment and 

productivity (Tsegaye et al., 2012).  
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In the existing literature, however, there is a gap regarding the spatial effects of the impact of the 

Ethiopian land certification program.  The previous studies have mainly adopted a monolithic 

approach to evaluating the effectiveness of the land certification program, overlooking the subtle 

variation that may arise based on the geographic location of farming households. Farmers’ proximity 

to rapidly growing cities is particularly can significantly influence their choice and decision-making 

processes regarding soil conservation investments.  Therefore, this study aims to contribute to the 

existing body of knowledge by examining the effects of the Ethiopian land certification program on 

soil conservation investment among smallholder farmers. To better understand the spatial effect of 

the land certification program on soil conservation practices, we disaggregated the sample 

households into rural farmers and peri-urban farmers. Peri-urban farmers are those farmers who 

lived in the study district adjacent to the capital city of the Tigray regional state, Mekelle, and within 

8 km radius of the city. Rural farmers are those farmers located at a distance greater than 8 kms from 

the boarders of the city.   

The findings of this study will contribute to the existing understanding of land certification initiatives 

and their impact on promoting soil conservation practices within the context of urbanization. 

Moreover, the insights gained from this study could assist policymakers, and interested stakeholders 

in formulating plans to combat land degradation and bolster farming methods not in Ethiopia but, in 

regions confronting comparable challenges. 

2. LITERATURE REVIEW  

Land certification programs have been widely implemented in developing countries to improve land 

tenure security, increase agricultural productivity, and reduce poverty among smallholder farmers 

(Adamie, 2021; Mengesha et al., 2022). Numerous scientific studies have investigated the impact of 

registration of land titles on tenure security, rental market participation, and on-farm investments 

(Deininger et al., 2011; Feder & Nishio, 1998; Holden et al., 2011b). These studies have identified 

various important factors determining the effectiveness of the land titling program. Moreover, 

previous researchers have also investigated the direct and indirect impacts of the program on land 

tenure security, access to credit, and agricultural productivity.  

The studies that have been conducted on the relationship between land titling and land-related 

investment have produced inconclusive results. Some studies found a positive relationship between 

land titling and increased investment in land improvement, agricultural productivity and non-

agricultural activities (Do & Iyer, 2008; Field, 2007; Kassa, 2014; Kehinde et al., 2021). For example, 

Muchomba, (2017) stated that land certification is related to the increased perception of land tenure 

security of households and through the provision of legal documentation of land ownership, 

households will feel more secure in their property rights, which, in turn, can lead to the improvement 

of the human capital of the households. However, other studies on the relationship between land 

titling and land-related investments have found no significant investment effect of land titling in rural 

areas (Byamugisha, 1999). 

In addition, there is evidence that land titling can encourage more investment and strengthen land 

tenure security, but the results from Africa are less positive (Goldstein et al., 2018; Kubitza et al., 

2018). For instance, Migot-Adholla et al. (1991) whose study mainly focused on the indigenous land 

tenure rights system in sub-Saharan Africa using a farm level data found that there is at best a weak 
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relationship between individualized land rights and greater agricultural productivity, use of credit, 

and land improvement. Similarly, the study conducted by Pinckney & Kimuyu (1994) also focused on 

comparing land use practices in Kenya and Tanzania indicated that the title has had little effect on 

land related investments. Another study from Kenya revealed that the impact of land registration on 

tenure security, credit use, and land concentration was weak, suggesting that titles are more likely 

obtained to improve securing rights than to boost agricultural production  (Place & Migot-Adholla, 

1998). In contrast, Kassa (2014) investigated the relationship between land titling and investment 

using instrumental variable and fixed effects models and found that the effects of titling on 

investment was positive and sizable.  

In Ethiopia, Melesse & Bulte, (2015) investigated the productivity impacts of land registration and 

certification program by employing the propensity score matching method of impact evaluation 

technique found that households with land certificates are more likely to adopt soil-fertility 

management strategies on their plots than households without certificates. In addition, Deininger et 

al. (2011) assessed the impacts of the Ethiopian land certification program using the difference in 

different approach by utilizing a four-period panel and found that the programme increased tenure 

security, land-related investment, and rental market participation and yielded benefits significantly 

above the cost of implementation. Moreover, a study conducted by Holden et al., (2009) in the Tigray 

region of Ethiopia revealed the positive impacts of low-cost land certification on investment and 

productivity which are the soil conservation, investment in trees and land productivity. Gedefaw et 

al., (2020)further highlight that land certification led to improved maintenance of soil conservation 

structures, increased investment in trees, and enhanced land productivity, reinforcing the positive 

outcomes associated with secure land tenure. 

According to Besley (1995), well-defined property rights could enable investors to be more confident 

about their investments by reducing uncertainty and increasing expected benefits. This idea is in line 

with the concept of property rights, which suggests that farmers are more likely to invest in soil 

conservation practices if their land tenure is secure (Kousar & Abdulai, 2016) 

3.  DATA SOURCE AND METHODOLOGY  

3.1 Description of the study area 

The research was conducted in the Enderta district, located in the Tigrai regional state in the northern 

part of Ethiopia. Enderta is just one of the thirty-six districts in the Tigrai region, positioned at 

coordinates 13° 15’0” N and 39°- 30'30" E, with an elevation ranging from 1500 to 2000 meters above 

sea level. This district shares its boundaries with KilteAwlaelo to the north, Hintalo Wajirat to the 

south, the Afar Regional State to the east, and Degu'a Tembien to the west (Luchia et al., 2018).  The 

district comprises 17 Tabiyas, which are the smallest administrative units in Ethiopia, and 60 villages. 

It covers an area of 89,812 square kilometers, with 30,062 hectares designated for farming. The 

predominant agro-climatic conditions are characterized by a warm mild climate (96%), with the 

remainder divided between hot lowland climate (3%) and temperate climate (1%) (Luchia et al., 

2018). 

The district's strategic location in comparison to other districts within the Tigray regional state 

presents an excellent opportunity to analyze the correlation between the Ethiopian land certification 

program, land tenure security, and the promotion of soil conservation efforts. This becomes 
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particularly significant considering the fast-paced urban growth happening in Mekelle, the capital of 

the Tigrai regional state in Ethiopia, a city that is encompassed by the district's borders. 

 
Fig. 1. Map of the study area.  

3.2 Data Sources 

The study used secondary source of data collected by the University of Mekelle in 2020. It focused on 

analyzing cross-sectional data from 500 observations, considering various factors such as household 

demographics, certification status of households, plot characteristics (such as size, number, slope, 

and soil fertility), institutional factors (like credit availability and level of education), geographic 

variables, and land management practices (with a specific focus on soil conservation techniques) etc. 

3.3 Method of data analysis  

In this study, both descriptive and econometric methods are employed, including the use of a logistic 

regression model. The logistic regression model is well suited for binary outcome variables and is 

therefore the right choice for our analysis. The sample households that made investments in soil 

conservation on their plots were asked about the year in which the investment was made. The soil 

conservation investments are made after the household heads have received their land use 

certificates. The process of obtaining the land use certificates starts from the Tabiya (smallest 
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administrative unit) and moves to the next stage after the farmers' applications for land use 

certificates are approved. Without the approval of the community in a particular area, the 

certification process cannot continue. Above all the land certification program that is being 

implemented in Ethiopia since 1998 is a government led initiative. In other words, the certification 

process is transparent as the community has the right to reject illegal applications for land 

certificates. Therefore, we believe, the problem of endogeneity is not relevant in our case since the 

soil conservation investments were made after the farmers had obtained land use certificates and 

since the community is involved in deciding whether the applicants for land use certificates fulfill the 

requirements for obtaining the certificates. 

The logistic regression model is specified as follows: -    

𝑃(𝑌𝑖 = 1) =
1

1+𝑒−(𝛽0+𝛽1  𝑋1𝑖+𝛽2  𝑋2𝑖+⋯𝛽𝑘  𝑋𝑘𝑖
  

Where: 

𝑌𝑖 is the binary dependent variable representing soil conservation investment (1 or 0). 

𝑋1𝑖 , 𝑋2𝑖, … . , 𝑋𝑘𝑖 are the independent variables, including land certification status and control 

variables. 

𝛽0, 𝛽1, 𝛽2, … , 𝛽𝑘 are parameters to be estimated. 

To compare the effects of the Ethiopian land certification programme between rural and peri-urban 

farmers, geographic location of the sample farmers variable is interacted with the certification status 

of sample households and included in the soil conservation investment regression model. The 

explanatory variables used in the logistic regression model of investment in soil conservation 

practices are presented in Table 1. 

Variable names Description 

HHAGE Age of household head 
HHSEX Sex of household head; 1= Male & 0= Female 
LANDUSETAX Whether a household head pays tax; 1= Yes 0= Otherwise 
DISTRANSP Distance from household head’s residence to a transportation service center in walking 

minutes 
PLOTORIGION Household head plot origin; 1= Government; 0= inheritance 

EVICTIONEXP Eviction experience of household head over the last five years prior to the survey year; 
1= experienced 0=otherwise 

SAVING Whether the household head has saving account; 1= yes 0= otherwise 

HHMARITAL Marital status of the household head; 1= married 0=otherwise 

CERLOCATION Interaction term of the certification status of household head and household head’s 
geographic location  

SOURCEINVESTMENTFIN Source of labour force used to conserve plots; 1 own labour 0= otherwise 

Table 1: Explanatory Variables used in the logistic model 

4. RESULT ANDS DISCUSSIONS 

For farming communities, agricultural land management practices are central to sustainable food 

production and resource conservation. Adoption of soil conservation practices in agricultural 

households brings several benefits, among them reduction of soil erosion and increased 

environmental sustainability while enhancing agricultural productivity. In addition to increasing 

https://doi.org/10.48346/IMIST.PRSM/ajlp-gs.v7i4.49850
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farmer’s incomes, sustainable farming practices also mitigate the effects of a changing climate on 

their businesses. Based on the overall descriptive findings, among the five hundred households 

interviewed slightly over half (52.20%) did not participate in soil conservation practices, while the 

remaining 47.80% conserved at least one of their plots. 

The disaggregated results, disaggregation by location and certification status, are instructive. For 

instance, in rural areas, more than half of the sample certified households (54.59%) reported 

investing in soil conservation practices while 45.41% did not. Nevertheless, a chi-square test showed 

no significant relationship between rural household’s soil conservation practices and their 

certification status (p-value = 0.523). In peri-urban areas, we found that the majority of certified 

farmers (60.11%) did not conserve their plots while this trend was almost similar among non-

certified farmers (57.14%). Nonetheless, a chi-square test indicated that there was no statistically 

significant association between peri-urban household’s conservation practices and certification 

status (p-value = 0.724). 

When we look at the econometrics results, Table 2 shows the marginal effect of the logistic regression 

result. The coefficient for the variable age (HHAGE) is estimated at -0.004 and significant at the 10% 

level. Age is an important determinant of long-term land management practices, and its negative 

coefficient suggests that older household heads are less motivated to invest in conservation practices. 

This could be due in part to factors such as risk aversion, age-related limited physical working 

capacity, and unwillingness to experiment with new techniques.  

The variable coefficient for the land use tax (LANDUSETAX) is estimated at 0.309, which is significant 

at the 1% level. The positive marginal effect coefficient implies that those household heads paying 

the land use tax have a probability of engaging in conservation practices that is about 30.9% higher 

than those who do not pay. Farmers who pay land use taxes could learn more about the value of 

sustainable farming practices and soil conservation. Further, taxation on agricultural lands can make 

people feel government presence and therefore less likely to resort to conflicts or disagreements over 

these lands. This could enhance security and serve as an incentive for adopting soil erosion control 

measures aimed at preserving soil fertility, checking erosion and conserving other natural resources. 

Previous displacement experiences of households (EVICTIONEXP) are among the important factors 

determining the use of soil conservation practices. The marginal effect coefficient of the “evictionexp” 

variable is -0.135 and significant at the 1% level. Household heads who experienced displacement in 

the five years prior to the 2020 survey year are less likely to engage in soil conservation practices. 

This result suggests that past evictions may discourage households from adopting long-term land 

management practices due to fear of losing their remaining land holdings and limiting their resources 

for long-term investments, given the inadequacy of compensation payments to evicted farmers. 

Household certification status is considered as the key determinant of households’ decision to make 

long-term land-related investments in countries such as Ethiopia, where land ownership is 

controlled by the state and the people rather than by individual farmers. The geographic location of 

the farm household in the context of high urbanization is also another important factor that strongly 

influences the decision of farm households to engage in land-related investments. To capture the 

geographically disaggregated impact of the land certification programme on farm households' 

conservation practices, an interaction term of the household certification status and the farmer's 
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geographic location variables (CERLOCATION) is generated. It is one of the important variables that 

determine the adoption of soil conservation practices.  

The marginal effect coefficient of the interaction term of certification status of household head and 

geographic location of household (CERLOCATION) is 0.090 and statistically significant at a 10% level, 

which suggests that the effect of land certification program on the probability of soil conservation 

depends on the geographic location of the farmers. Certified households in rural areas are more likely 

to engage in soil conservation practices. This finding is consistent with previous studies showing that 

land certification programs can lead to increased investment in land, including soil conservation 

efforts (Deininger et al., 2008). It also suggests that the effect of land certification on the adoption of 

soil conservation measures varies in different geographic location of farmers, consistent with other 

studies that point out the contextual nature of land certification programs (Byamugisha, 2013). This 

positive effect of certification on soil conservation in rural areas is supported by previous research 

conducted in Ethiopia, which found that land certification encouraged the adoption of soil 

conservation practices like terracing and tree planting (Deininger et al., 2008).  

However, our finding of lower soil conservation investment in peri-urban areas contradicts prior 

studies suggesting that land titling positively affects land management practices, including soil 

conservation, in peri-urban regions (Do & Iyer, 2008). This may be because peri-urban farmers are 

exposed to massive expropriation of land by urban governments for public purposes such as 

residential expansion, the concentration of development-related projects such as wind farms and 

industrial parks, and the relatively strong involvement of land brokers compared to rural farmers. 

The positive marginal effect demonstrates the importance of considering the context of the 

distinction between rural and peri-urban areas when promoting conservation. 

The results of this study show that key factors like age, eviction experience of farmers, and the 

interaction of the certification status of households and their geographic location, significantly 

influence the soil conservation engagement households. The certification status of household heads 

was found to have a positive but statistically insignificant influence. 
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Table 2: Logistic regression and Marginal Effects conservation investment model 

Variables (Logistic reg) (Marginal Effects) 

HHconservation HHconservation 

HHAGE -0.0159* -0.0039* 

 (0.00964) (0.0024) 

HHSEX 0.203 0.0504 

 (0.411) (0.1012) 

LANDUSETAX 1.241*** 0.3094*** 

 (0.280) (0.0695) 

DISTRANSP 0.00250 0.0006 

 (0.00192) (0.0004) 

PLOTORIGION 0.278 0.0692 

 (0.204) (0.0504) 

EVICTIONEXP -0.550*** -0.1357*** 
 (0.200) (0.486) 

SAVING 0.255 0.0634 

 (0.190) (0.0472) 

HHMARITAL 0.307 0.0759 

 (0.402) (0.0982) 

CERLOCATION 0.363* 0.0902* 

 (0.205) (0.0508) 

SOURCEINVESTMENTFIN 0.280 0.0694 

 (0.208) (0.0512) 

CONSTANT -2.582***  

 (0.754)  

Observations 500 500 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

5. CONCLUSIONS AND RECOMMENDATIONS 

The major findings of this study showed important insights into how household certification status, 

the geographic location of households, and soil conservation practices are interconnected among the 

sample households. The descriptive analysis indicated that a significant portion of respondents 

52.20% had not implemented conservation measures on their plots.  

Disaggregation of the sample respondents by geographic location as well as their land use 

certification status, provides additional understanding about the effects of the land certification 

programme on soil conservation investments. Accordingly, the study found that majority of the 

certified rural farmers, 54.59%, said they have invested in their plots, while the remaining 45.41% 
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had not made any investments. Statistical analysis using the chi-square test revealed that there was 

no strong evidence of a significant association between rural respondents' certification status and 

investment in soil conservation methods. Similarly, the majority of the certified peri-urban 

respondents, 60.11%, said that they did not conserve their plots. The chi-square test also indicated 

no statistical relationship between certification status of respondents and investment in soil 

conservation practices. These findings indicate that certification status alone does not appear to be a 

significant driver of conservation behavior among farmers in either rural or peri-urban areas.  

The study also employed a binary logistic regression model to empirically assess the effect of the land 

certification programme on investment in soil conservation practices. The marginal effects of the 

model indicated that the effects of the land certification programme on the probability of soil 

conservation depended on the geographic location of the farmers. Specifically, programme 

participant sample households and located in rural areas were more likely to engage in soil 

conservation activities. This result suggests that the effectiveness of the land certification 

programme in promoting soil conservation may vary depending on the context and geographic 

location of farmers in reference to expanding urban centers.  

This study recommends further measures to be undertaken to understand the causes of the 

conservation behaviour. These measures may comprise awareness campaigns, education and 

training programs, availability of incentives and the extension of other initiatives aimed at 

encouraging community-based soil conservation practices. Furthermore, it's crucial to develop 

targeted measures and develop location-specific strategies for addressing the needs of rural and peri-

urban farmers.   
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8. KEY TERMS AND DEFINITIONS 

Land certification: in the context of Ethiopia, land certification is a program that enables legalizing 

land rights and providing land tenure security. It has resulted in increased land related investments 

and improved land rental market participation. Furthermore, the program has been associated with 

improvements in management of land resources, sustainable land related investments, farmers 

confidence in land ownership rights, increase in agricultural investment and productivity 

soil conservation: Soil conservation refers to the set of management strategies and practices aimed 

at preventing soil degradation and maintaining its health. It involves techniques that reduce erosion, 

prevent nutrient depletion, and enhance the soil's capacity to retain moisture and support plant 

growth. By protecting the soil from harmful effects of wind, water, and human activities, soil 

conservation ensures the long-term fertility and productivity of agricultural land, forests, and 

ecosystems, thus playing a crucial role in sustainable land management and environmental 

protection 

Rural farmers: Rural farmers are individuals or communities engaged in agricultural activities in 

non-urban areas, typically focusing on crop cultivation, livestock rearing, or a combination of both. 

They rely on traditional or modern farming practices to produce food, fiber, and other agricultural 

products, often using the land and natural resources available in rural environments. Rural farmers 

are vital to local economies and food security, as they produce a significant portion of the world's 

food supply. Their livelihoods are closely tied to environmental conditions, and they often face 

challenges such as limited access to markets, infrastructure, and agricultural technology 

Peri-urban farmers: Peri-urban farmers are individuals or groups engaged in agricultural activities 

on the outskirts of cities or urban areas, in regions where urban and rural landscapes intersect. These 

farmers often practice small-scale farming, growing crops or raising livestock to supply nearby urban 

markets with fresh produce. Peri-urban farming can include both subsistence and commercial 

farming, and it plays a key role in providing food to rapidly growing urban populations. 
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