

  sustainability-14-09082




sustainability-14-09082







Sustainability 2022, 14(15), 9082; doi:10.3390/su14159082




Article



Livelihood Impacts of Large-Scale Agricultural Investments Using Empirical Evidence from Shashamane Rural District of Oromia Region, Ethiopia



Yideg Alemu *[image: Orcid] and Degefa Tolossa





College of Development Studies, Addis Ababa University, Addis Ababa 1000, Ethiopia









*



Correspondence: yideg.alemu@aau.edu.et







Academic Editor: Antonio Boggia



Received: 9 June 2022 / Accepted: 8 July 2022 / Published: 25 July 2022



Abstract

:

The impact of Large Scale Agricultural Investments (LSAI) on local people’s livelihood improvement has received less attention than it deserves in Ethiopia in general, and the Oromia regional states in particular. The main objective of this study was to analyze the impact of LSAI, which began operations in 2008, on 10,000 hectares of fertile land in the Shashamane rural district of Oromia region, Ethiopia to enhance the quality of life of the local people. A quasi-experimental study design strategy was used to achieve this goal. We obtained primary data from 300 households, comprising 134 treatment homes (households in a community with LSAI) from the Shashamane rural district and 166 control households (households in a community without LSAI) from the Shala district using systematic random sampling. Analysis was undertaken using principal component analysis (PCA) and propensity score matching (PSM). The Sustainable Livelihoods Framework (SLF) was used to examine the theoretical concept with empirical findings. According to the Average Treatment Effect on Treated (ATT) results, the treated households’ natural, human, and financial capital were −0.91, −0.81, and −0.15 less than control families, respectively. Loss of household livelihoods has deepened and exacerbated local poverty. Businesses have not mechanized and controlled these sizable portions of the parcel; instead, peasants have worked on them and exploited the idle parcel. The research suggests that the government’s pro-LSAI investment policy is desirable. However, weak institutional frameworks for protecting local people’s livelihoods as well as LSAI malpractice and the lack of continuous follow-up are causing the LSAI policy to fail. To mitigate the negative impact of LSAI on peasants, it is necessary to consider the local people’s livelihoods, responsive institutions, and accountable ventures.
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1. Introduction


As a result of the 2008 increase in global agricultural commodity and energy prices [1], high population pressure in rural areas, the rising middle-income population in the urban centers, and swift inflation in agriculture services, large scale agricultural investment (LSAI) in developing and low-income countries is now being promoted [2,3]. Even though the land is globally limited, its fertility is required to produce agricultural commodities [4]. The increasing demand for fertile land combined with a limited resource basis will cause the increasing scarcity of agricultural land [2,5]. The agriculture sector, dominated by small farms with less than 2 hectares and managed by family labor, is the backbone of the Ethiopian economy [6]. Ethiopia is a rural country with almost 80% of its population living in rural areas, and land is the most central means of livelihood for rural farmers [7]. Ethiopia has immense potential for investment for several reasons. Agricultural investment opportunities are the major investment areas in the country [8] and since 2008, the scale and pace of ongoing LSAIs have been remarkable [9]. These include large-scale agro-investments, small-scale intensive agri-business such as floriculture; investment in other sectors that require agricultural raw materials (for instance, breweries); and the industrial construction and mushrooming of cities and towns [10,11]. On top of this, Ethiopia has great market potential in crops and livestock production compared to the Middle East, Europe, and Asia. For the past five consecutive years, the agriculture sector has grown faster with a more than 11% average annual growth rate, and this growth has triggered an increase in the domestic market for both livestock and food crops [12]. Under the Old Regime (Imperial period), large–scale mechanized agriculture (commercial farming) was seen as a vibrant force for the rural revolution, leading to mechanized agriculture expanding rapidly and in a variety of ways by the 1960s. Cereal pulses, sesame seeds, pepper, fruit, and vegetables, which were the most significant, were among the prominent expanding goods. Early mechanized farms focused on a small number of commercial crops such as sugarcane, cotton, and coffee, but by the 1970s, a wide range of crops was being grown for both the domestic and international markets, with cereal pulses, sesame seeds, pepper, fruit, and vegetables being the most significant. The full extent of mechanized agriculture will probably never be known because the registration of large-scale farm registration has been limited to district administration [12,13]. Since the 1975 radical land reform, the de jure land tenure system throughout Ethiopia has stated ownership [14]. Following the provisions of the current FDRE’s (Federal Democratic Republic of Ethiopia) Constitution, the land tenure system allows the federated states in Ethiopia to develop their own land administration and agricultural investments policy [FDRE, 1995]. Ethiopia, and the Oromia regional state investment-friendly policies, are based on the premise that the promotion of agriculture investments will lead to positive synergies for improvements in the livelihoods of rural smallholders, which will provide previously unavailable employment and off-farm income opportunities that will result in even greater benefits [15]. In recent times, land transactions for large-scale commercial farming in Ethiopia have experienced a significant increase [16,17,18]. To secure these opportunities, the Government of Ethiopia has strategically encouraged land deals for LSAIs as part of its five-year Growth and Transformation Plan (GTP), envisioning that the nation will secure food and cross the threshold prominence of lower-middle-income countries by 2025 [19,20]. In the Oromia regional state, the government has leased out more than one million hectares of land to foreign and domestic investors who are supposed to cultivate food and biofuels in large-scale farming [12]. In the country, the Oromia regional state is among the top three regions regarding LSA. These LSAIs have contributed to a rise to the recent widespread Oromo protests (2014–2018), and consequently, more than 1000 people have been killed, and tens of thousands exposed to gross violations of human rights [21]. Furthermore, in terms of the land size and scale of its acquisition, this is likely to continue because of: (i) the urgency toward the production of agro-fuels as an alternative to fossil fuels; (ii) the scarcity of land resulting from population growth and urbanization; (iii) the price scramble and global food shortages as demand increases from big economies such as India and China; (iv) the scarcity of fresh water in some regions; and (v) an increased demand for certain raw materials from tropical countries [2,3]. Despite the fact that many types of research have been conducted regarding the acquisition of large farmland, monetary income to the government, human rights violations, migration and compensation for land, domestic market expansion, and new job opportunities, further studies are required regarding the overall livelihood impacts of LSAIs [16]. Moreover, studies [4,22] have also discussed that there is little information on the impacts of agricultural investments on the improvement in the livelihoods of the local community in implemented areas and the country at large. Moreover, the impact of LSAIs on livelihood improvement above all in Oromia has been, however, not yet fully understood. As a result, the livelihood impacts of Elfora-Agro-industrial P.L.C (Private Limited Company) in Shashamane rural district, Oromia Region, Ethiopia, where the operation began in 2008, are unknown. The purpose of this study was to determine whether or not LSAIs improve the local community livelihood outcomes. Natural, human, financial, physical, and social capital were used to assess the improvements or otherwise of the local community’s livelihood conditions. The paper thus makes two contributions. First, it provides insights into the impact of LSAI on the livelihoods of the local community, which is one of the most debated issues; second, it employs all of the livelihood assets or the five livelihood indicators for its multiple dimensions as well as robust econometric models such as PSM (propensity score matching). The following sections present the analytical and conceptual framework, materials and research method, results, discussions, and conclusions.




2. Analytical and Conceptual Framework


Aiming to examine the impact of LSAI on the livelihood (the means of gaining a living) of local people in Oromia regional state, Ethiopia, this study employed the Sustainable Livelihood Framework (SLF), binary logistic model, and PSM [23,24]. Several authors have defined the term sustainable livelihood in different ways in connection with natural resource management, agricultural development, poverty alleviation, and food security. Nonetheless, considering the most common definitions, a sustainable livelihood can be defined as people’s capacity to maintain living while surviving shocks and stresses and enhancing their quality of life on a long-term basis (i.e., both now and in the future) without jeopardizing the livelihood options of others [25,26,27,28]. Knowing this, we undertook many studies regarding the livelihood context in several countries such as Mali, Bangladesh, Zimbabwe, Ethiopia, and Uganda [29]. Various institutions including the FAO of the United Nations, the Overseas Development Institute, the Institute of Development Studies, and the European Union, and non-governmental organizations such as the Cooperative for Assistance and Relief Everywhere Inc. and OXFAM and donors (e.g., the UK Department for International Development (DFID) and the United Nations Development Program (UNDP) have developed frameworks to analyze the sustainability of livelihoods [30,31]. The SLF in Figure 1 contains five components: context, assets, policies and institutions, livelihood strategies, and livelihood outcomes [32]. The context indicates trends and shocks in the external environment of individuals, households, and communities that affect people’s livelihoods (e.g., conflict, illnesses, floods, droughts, pests, and diseases) [33]. Livelihood assets are the resources on which people depend to carry out their livelihood strategies. According to some international scientific consensus, livelihood capital comprises five categories vis-a-vis human (education, skills, labor, health), natural (land, forest, water), physical (livestock, roads, markets), financial (savings, credit, income), and social (networks and connections) capital [25,33]. Policies and institutions are the formal and informal rules that enable or hinder access to assets, especially land and livelihood strategies [8]. Intensification, migration, pastoralism, and non-pastoral activities are some of the livelihood strategies that have been undertaken to live [33,34]. Livelihood strategies lead to livelihood outcomes. We can relate these outcomes to income and well-being, reducing vulnerability, improved living standards, reducing poverty, and the sustainable use of natural resources [35,36,37]. A conceptual framework, work used to assess the impact of large-scale land investments on livelihood, is presented in Figure 1, which indicates how the variables interact with each other. Therefore, we adopted the Sustainable SLF to capture the full impact of LSAI on the local community livelihood because SLF recognizes human agency and examines how household livelihood strategies are built [38]. The SLF is also strong enough to soundly identify explanatory variables used in the empirical analysis. This study answered the following two questions. (1) What are the impacts of LSAI on the local people’s livelihood in the Shashamane rural district in the Oromia regional state? (2) What are the possible determinants of household livelihood in the Shashamane rural district affected by LSAIs?




3. Materials and Research Method


3.1. Description of the Study Area


Background of Elfora Agro-Industries P.L.C. and Shallo-Melga LSAI Farm Project


Under the MIDROC Ethiopia Investment Group, the Agriculture and Agro-processing Cluster, Elfora Agro-Industries P.L.C., and Saudi Star Agriculture Development companies’ lease is 140,000 and 10,000 ha, but the company aims to increase this to 500,000 ha in all parts of Ethiopia for different investment projects in the country [39]. Elford Agro-Industries P.L.C.’s Shallo and Melga farm is one of the companies engaged in agricultural and agro-processing operations in Shashamane rural district, 250 km (kilometer) from the capital Addis Ababa. This farm currently cultivates and grows commercial maize (BH661, BH546), wheat, haricot bean (Nassri, Awassa, Dume), white beans, and soya beans using water from Tikure Woha River and groundwater irrigation for the domestic and international market. The selected areas (1) Toga (2), B/Dannaba and (3) D/Calalaqaa kebele (kebele, lower administration unit in Ethiopia) are adjacent to the farm, and are about 5 km, 7 km, and 5.5 km far in the west, east–west, and east directions of the farm, respectively (see Figure 2). The Shala district can be found outside a 30 km radius of Elford Agro-Industries P.L.C. in the west.





3.2. Research Design


To achieve the objective of the study, a quasi-experimental, and cross-sectional survey research design was implemented, which are among the non-experimental research designs. Primary and secondary types of data were collected through both quantitative and qualitative approaches.



Quasi-Experimental Design


Two groups were used to compare the five livelihood capital differences between households in the district and kebele with LSAIs, and households in the district and kebele without LSAIs were classified as the treated and control groups.





3.3. Sampling Techniques and Sample Size


To determine the appropriate sample size, the nature of the population, the purpose of the study, the level of precision and confidence or risk, and the degree of variability in the attributes being measured were major considerations [41,42]. While there are no universal guidelines, the sample size is usually governed by the populace to be tested. Generally, due to easy access to data, cost-effectiveness, and easy management of the data, the study population is selected purposively. More specifically, multi-stage sampling procedures are used to select sample respondents. First, the Shashamane rural district was selected purposely for the reason that it has had a noticeable capacity of having the LSAI program for more than 10 years. Furthermore, the motive for selecting the area was due to its higher population, the presence of many other private small to LSAI and the limited study on livelihood capitals, and the fact that it is a future investment focus area. In this stage, the Shale district, which is 30 kms far from the investment, was also selected. In the second stage, from the Shashamane district, seven kebeles that were less than or equal to 10 kms far away from the investment, and 19 kebeles from the Shale district that had similar livelihoods before the investment were selected. In the third stage, six (three from Shashamane and three from the Shale districts) kebeles were randomly selected. To determine a representative sample, Cochran (1977) [43] was applied considering a 95% confidence level (z = 1.96), 70% estimated proportion of an attribute in the population (p), and 5% of the level of precision (E) from 4698 (6% or 300 of the total population was sampled) total households. Finally, 300 sample sizes, 134 households from the LSAI area (treatment group) and 166 households from non-LSA or without a LSAI (control group) were identified using a simple random sampling technique from each stratum.


   n 0  =    Z 2  p q    e 2    =     1.96  2  × 0.65  (  1 − 0.65  )      0.05  2    =   3.841 × 0.65 × 0.3   0.0025   = 322.64  








where no is the sample size; z = is the selected critical value of desired confidence level; p = is the degree of variability in the population; q = 1 − p and E is the desired level of precision.


   n 0  =    n 0    1 +    (   n 0  − 1  )   N    =   322.64   1 +    (  322.64 − 1  )    4698     = 302  ~ 300   








where n = desired sample size.



A commonly used margin of error in social science surveys is 10% of the expected average value [42]. Apart from this, 3%, 5%, 7%, and 10% of margin of error are accepted in determining the sample size. Considering available resources to manage the study, a 5% precision level was used to determine the sample size [41,44]. However, for this study, and considering the available resources and time to manage the study, we used a 0.5% precision level and a 70% estimated proportion of an attribute in the population (N) to determine the sample size. This 300 was distributed through to the six kebele using the proportional to size (PPS) formula (see Appendix A Table A1):


   n i  =    n 0  ×  N i   N   








where ni is the sample of strata I; Nis is the population of strata; n = total sample size


   n 1  =    n 0  ×  N i   N  =   300 × 2098   4698   = 134  










   n 2  =    n 0  ×  N i   N  =   300 × 2600   4698   = 166  











Sampling Producer


This study employed a systematic sampling.


  K =  N n  =   4698   300   = 16  











So, every sixteenth household was selected until the sample size was completed.





3.4. Methods of Data Analysis


Both descriptive statistics and an econometric model were employed. Data collection was undertaken at the Shashamane district (Toga, B/Dannaba, and D/Calalaqaa) and Shala District kebeles (Solicha, Waka, and Bute) with the time interval from October to December 2020. Before collecting the relevant data, the questionnaire was pretested and finally approved through face validity and its reliability was also confirmed by estimating the Cronbach’s alpha (α = 0.79), which is within an acceptable range of the coefficients of reliability [45]. After verification and coding of the filled-in questionnaires, the survey data were entered into Stata/MP version 16.0 and PS SS version 25. The questionnaire used for this study was based on close- and open-ended type of questions, and the structure was classified into five livelihood capitals: A—natural capital such as productive land, irrigation, soil, forests, water, air, and so on, B—human capital such as education, skills, knowledge, the ability to work, and good health, C—financial capital such as savings in bank or microfinance, access to financial services, and regular inflows of money access to institutions and savings, D—physical capital such basic infrastructure, for example, transport and communication systems, shelter, water and sanitation systems, and energy infrastructure, E—social capital such membership of groups or organizations as well as the federal, regional, and local Institutions governing LSAI and outcomes as depicted in the conceptual formwork (Figure 1). The descriptive statistics used include the mean, standard deviation, minimum, paired sample t-test, and chi-square test to make important comparisons. To analyze the impact of LSAIs on the livelihood of the local people, a PSM analysis was applied [46].



3.4.1. Econometrics Model Analysis


Based on the surveyed data type, ease of analysis, and interpretation, PSM econometric analysis tools are appropriate for the study. The objective of employing PSM is to minimize the selection bias from treatment groups in observational datasets. It was used to form a comparison group that is similar to the treatment group in terms of the observable characteristics and to estimate the impact of LSAI on the livelihood level of the households. Moreover, a simple comparison of these two groups may result in serious biases and confusing conclusions. PSM is a pertinent approach to avoid such problems of bias and misleads, as proposed by several authors [24,47,48], and is one of the existing econometric methods to deal with these biases [46]. The model was also fitted to provide a cause and effect explanation in a quasi-experimental design and properly construct statistical treatment and comparison groups [49] and it measures the magnitude of the impact in terms of the Average Treatment Effect on the Treated households (ATT). PSM can be used to estimate the program or impact of the policy change effects whenever the program implementation generates pools of treated and untreated individuals from which the two matched groups can be drawn. The other reason to implement PSM among other non-experimental methods is that evaluation research lies in devising methods to reliably estimate (the impact of policy change), so that informed decisions about program expansion and termination can be made [50,51]. The details of the PSM model and its specifications are given below.




Model Specification


The PSM estimators of ATT can be written by Caliendo (2008) as:


  t A T T = E (  Y 1  −  Y 0  / D = 0 , P ( X ) ) = E (  Y 1  / D = 1 , P ( X ) ) − E (  Y 0  / D = 0 , P ( X ) )  



(1)








Sensitivity Analysis


This part is the last step of the PSM was conducted to check whether the findings of the study are free from hidden bias. The basic question to be answered here is whether inference about the treatment effects may be changed by unobserved factors [48,52]. The estimation of treatment effects with matching estimators is based on the confoundedness or selection of observable assumptions. However, if there are unobserved variables that affect assignment into treatment and the outcome variable simultaneously, a ‘hidden bias’ might arise [46]. Since it is not possible to estimate the magnitude of selection bias with non-experimental data, the problem can be addressed by sensitivity analysis [52]. To check for unobservable biases, the Rosenbaum bounding approach sensitivity analysis was performed on the computed outcome variables for deviation from the conditional independence assumption [46,47].




Livelihoods Asset/Wealth


As livelihood asset/wealth index is used as an outcome variable, we were interested in measuring and scrutinizing whether or not it is impacted by the intervention variable (LSAI). The concept of livelihoods is a reference point for a wide range of people involved in different aspects of development policy formulation and planning. As analysts point out, there are two broad approaches to defining livelihoods. One has a narrower economic focus on production, employment, and household income. The other is to take a more holistic view that unites concepts of economic development, reduced vulnerability, and environmental sustainability while building on the strengths of the rural poor [28,36]. The livelihood concepts and methodological approaches used for this research are rooted in the conceptual framework of sustainable livelihoods as presented in Figure 1. This study also used the FAO classification of the five livelihood assets under different livelihood components [51]. Therefore, to properly address the multi-dimensional nature of wealth, we operationalized it along the five livelihood assets dimensions used as indicators to capture the livelihood status of the households as follows. (i) Human capital includes labor, skills, creativity, education, and a social network; (ii) natural capital refers to one’s access to natural resources such as land, water, minerals, forest, pastures, and crops; (iii) physical capital is about food stocks, livestock, tools, or machinery; (iv) financial capital refers to money, loans, credit, remittances, state transfers, or savings; and (v) the last ‘capital’ is social capital, which mainly concerns the quality of relationships among different people and the extent to which one can rely on support from the family or perhaps mutual assistance [25,53].




Weight Allocation and Data Requirement


To identify the relevant variables and arrive at relative weights, to consolidate these variables into a single index, principal components analysis (PCA) was chosen. Recently, many scholars have used principal component analysis to measure the sustainable livelihood adopted by the Department for International Development (DFID), poverty, and vulnerability [54,55,56]. We employed data-driven non-price weighted indices of PCA because PCA is a broadly used statistical-based technique to construct a sustainable livelihood index and determine a single variable, one for each of the five livelihood assets. It is a type of factor analysis that is often used to reduce dimensions of data, or find out hidden variables, by digging out a linear combination that preeminently depicts the co-variance among all components [57,58]. Every household is categorized by an asset index, Ai, which is a function of a set of variables, aij, representing their ownership of asset j:


   A i  = f (  a  i j   ) = f (  a  i 1   , … ,  a  i k   )  



(2)




where j = [1; k].



Each household asset index, Ai, can, consequently, be calculated as the sum of assets (durables or other households’ capital description) owned by the household, to which a weight is assigned for each asset as of the following equation.


   A i  = (  v 1  ×  a  i 2   ) + (  v 2  ×  a  i 2   ) + … + (  v k  ×  a  i k   )  



(3)







This index can be constructed based on the data related to household assets by creating an m × n matrix, X, where n represents the ownership of asset items (columns) to be collected from m households (rows). Subsequently, every component of the matrix X is normalized by deducting the column mean from it and dividing the variations by the column standard deviation to create a new m × n matrix, Y. Furthermore, the n × n correlation matrix, R, is calculated from the normalized data matrix, Y.


  ( R − O I ) V = 0  



(4)







Based on the above equation, O and V can be solved [59]. In Equation (3), O represents a vector of eigenvalues, I stands for an identity matrix, and V represents a matrix of eigenvectors related to the eigenvalues in O. Each eigenvector will then be balanced to check that its sum of squares becomes equivalent to the total variance. Following this, the result of the normalized matrix of asset items, Y, and the matrix of scaled eigenvectors, V* creates a set of uncorrelated linear groupings of the asset items for every household j, called principal components. The asset index is typically assumed to be the first principal component (the efficient component) that is related to the largest eigenvalue. The first principal component explains the highest variation in the original dataset. It assigns the larger weights to assets that largely vary across households; hence, assets found in most households receive small weights. In this study, LSAI was taken as the dependent variable, which is explained by different demographic, socio-economic, and institutional factors. Moreover, the treatment and control households differed in several characteristics (such as sex, age, family size, dependency ratio, land size, etc.), which might influence the probability of participation in the LSAI. Based on previous studies [24,55,60], specific conditions in the study area and 14 independent variables were selected. The full lists of the explanatory variables’ names, descriptions, units of measure, and expected signs are presented and summarized in Appendix A, Table A2.






4. Empirical Results


4.1. Descriptive and Summary Statistics for Treatment and Control Sample Households


The analyzed data consisted of 300 properly filled questionnaires, where 134 (44.6%) of respondents were from Shashamane rural households (in a community with a LSAI) and 166 (55.4%) of respondents were from the Shala district (household community without a LSAI) in the West Arsi Zone, Oromia Region, Ethiopia. The results of the descriptive statistics presented in Table 1 show that there was a significant difference between the treatment and control groups in their age, education, total family size, dependency ratio, farmland size, total livestock owned in tropical livestock units, distance to potable water points, availability of nearest market, training on agricultural technology, and access to credit. However, no significant difference was observed between the two groups in variables such as sex, perception of aid, availability of all-weather roads, and the nearest health center. The results of the descriptive statistics presented in Table 1 also show that 95.6% of households were male households. Out of the total respondents, 85.7% of respondents went to school, and the majority had completed primary education. However, only 14.3% did not have the chance to go to school. The results of the study also revealed that the market was accessible for about 65.6% of the treatment households, whereas 81.15 of the control groups accessed the market for their products. Regarding the accessibility of water, only 7.46% of respondents from the treatment group accessed at least 20 L of water per person per day from a source 10 km away from their dwelling in the past year, but it was 30.7% for the control group. The percentage distribution of the treatment and control groups concerning access to training in agricultural technology in the past year was 75.3 and 57.8%, respectively. The chi-square test showed that there was a significant difference between the treatment and control groups in sex, education, market access, access to water of at least 20 L of water per person per day, and agricultural technology at less than 1% significance level.



In Table 2, the t-test results are shown of the characteristics of the respondent households selected. The mean age of treatment households was 42 years, whereas it was 45 years for the control households. This implies that younger households participated in the LSAI project. The mean total family size of treatment households was 4.88 years and the mean total family size of control households was 5.83 family members, implying that relatively fewer households participated in the LSAI project. The results of the t-test showed (−4.4246) that there was a statistically significant mean difference between the treatment and control households at 1%. The households of the treatment group had on average fewer family members compared to the control group. Furthermore, the mean dependency ratio of the treatment and control sample households was 94.89 and 125.63, respectively. The results of the t-test showed that (−4.33) there was a statistically significant mean difference between the treatment and control households in their dependency ratio at a 1% significance level. The mean landholding size of the treatment group and control group households was 1.19 and 2.06, respectively. This shows that the control groups had a relatively larger land size than the treatment groups. The results of the t-test (−11.21) showed that there was a statistically significant mean difference in far/land size between the treatment and control households in their dependency ratio that was significant at 1%. The mean livestock holding of the treatment and control households was 5.12 and 6.58 in TLU (total livestock unit), respectively. This shows that the control groups had a relatively large TLU than that of the treatment groups. The results of the t-test showed that there was a statistically significant mean difference between the treatment and control households at 1%.




4.2. Descriptive and Summary Statistics of Livelihood Impact Indicator


The study results also showed a statistically significant mean difference between the five livelihood impact indicators. The average natural capital for treatment households was lower than (0.05) that for the control households (0.97) with a standard deviation of 0.15 for the treatment and 0 for the control groups, respectively. This implies that most precious natural capital resources are diminished due to LSAI (source). The average human capital for treatment households was 0.13 and the average human capital for control households was 0.95 with a standard deviation of 0.17 and 0.06, respectively. The mean financial capital for treatment households was 0.00, whereas for the control households, it was 0.05 units. Physical capital was higher for the treatment households (0.98) than for the control households (0.043). The average social capital was higher for the treatment households (0.812) than for the control households (0.00). This implies that LSAIs have a positive impact on the treatment of households in social capital due to the highest population. The results of the t-test showed that there was a statistically significant mean difference between the treatment and control households in their natural, human, financial, physical, and social capital at a 1% significance level (see Table 3).




4.3. Regression Result of the Binary Logistic Model


Of the total 14 variables included in the study, eight were significant (see Table 4). The positively significant variables were sex (p = 0.068, at 10% significant), total family size (p = 0.003, at 1%, significant), dependency ratio (p = 0.018 at 5%), farmland size (p = 0.000, at 1% significant), total livestock amount (p = 0.000, 1% significant), and training on agricultural technology (p = 0.040, at 5% significant). However, access to credit (p = 0.000) and availability of the nearest market (p = 0.002,) negatively and significantly influenced the probability of program participation at 1% significance. This negative relationship between access to credit, availability of the nearest market, and program participation implies that the probability of program participation decreases with an increase in access to credit and availability of the nearest market. Age, education, perception of aid, distance to potable water points, the availability of all-weather roads, and the availability of the nearest health center were not significant in explaining those participating in the LSAI program.




4.4. Propensity Score Estimation Result


This section presents the performance criteria of the matching algorithms (see Appendix A Table A3), the kernel densities of the propensity scores of the treatment and control households, and common support for propensity score estimation in Figure 3 and Figure 4.




4.5. Estimation of ATT


This part addresses the average treatment effect on the treated (ATT) households using the five livelihood capital or assets. Table 5 shows the results of the Average Treatment effect on Treated (ATT) households on natural, human, financial, physical, and social capital.




4.6. Sensitivity Analysis


The result of sensitivity analysis using the Rosenbaum bounding approach revealed that it is free of hidden bias (see Appendix A, Table A4).





5. Discussion


Proponents of LSAI argue that access to irrigation, dissemination of technologies, and generating local employment opportunities to improve the livelihoods of the local people are the major contributions of the LSAI [17]. For instance, studies by Baumgartner (2015), Deininger (2016) [61], and Hufe (2017) [62] also demonstrated that LSAI has the potential to create markets and jobs as well as increase the rate of adoption of harvesting technology and input use (seeds, fertilizer, farm equipment, etc.). Others have also argued that LSAI has been seen as an opportunity to increase foreign direct investment and improve infrastructure connectivity such as dry and wet roads, telecommunication, water access, education, and other basic services [22,63,64]. Collier (2012) [65] also argued that for countries with ample uncultivated land resources that had remained heavily dependent on the agricultural sector, the LSAI provides a great role in more rapid rural development and poverty reduction. However, in contrast to the results by Collier, (2012) [65], Keeley et al. (2014) [17], Deininger and Xia, (2016) [61], and Hufe and Heuermann (2017) [62], we found that the mean landholding size of the treatment group and control group households was 1.19 and 2.06 ha, respectively, which was statistically significant at 1%. This has brought about the decline in local community assets such as forest resources, and exacerbated a shortage of farmland size. The future of small-scale landholders now no longer benefits from the LSAI, which means that the LSAI cannot sincerely play a critical function in the livelihood improvement of the local community. It is acknowledged that land serves as the basis for community values in addition to being a fixed asset and is necessary for raising enough crops and animals to provide a supply of food [66]. The mean livestock holding of the treatment and control households in TLU was 5.12 and 6.58, respectively, and was statistically significant at 1%. This shows that the control groups had a relatively large livestock size than the treatment groups. This leads to the asset depletion of local communities, and there is ample evidence that rural households keep livestock across various levels of income and that livestock are capital assets, produced in the past and contributing to future product output. In this regard, the LSAI has not relatively contributed to livestock capital improvement among the treatment households. In light of this study, many NGOs (non-governmental organizations) [67] have taken a strong position against LSAI development in Ethiopia based on its negative livelihood impacts [68]. The mean natural, human, and financial capitals of the treatment households were 0.05; 0.13, and 0.00, respectively. All of the mean values of the above variables were smaller than those compared to the control households. It is fascinating to note that there was a decline in the mean values of the variables concerning the treatment households due to the LSAI intervention. The complete livelihood impacts on rural communities involved in LSAI are well-understood [69,70]. The decline in the mean values of overall livelihood assets of treatment groups in this study indicates that the LSAI considerably reduced the livelihood capital and wealth status of the treatment households. The current landholding system in the rural Shashamane and Shala districts of Oromia regional state evolved through land distribution, land allocation, inheritance, and gifts. A study by Speller et al. (2017) on the impact of large-scale agricultural investments on local communities updated voices from the field and confirmed that LSAI aggravates mass displacement. The most prominent negative impacts arising in the investments examined were disputes over access to land [71]. People’s lives in rural communities are intimately tied up with their access to land and other natural resources and the arrival of an investor can have significant implications. Interviewees had, on balance, negative perceptions of the impact of investments across a range of land-related issues including the previous use of the land; the terms of, and process for, land acquisition; resettlement procedures; access to and the use of the land by communities; the degree of land use practiced by the investor; and the rights of farmers and other customary land users [69]. In the study area, land is the scarcest natural capital, which could show future potential for land conflict. Our study also revealed that there were several sources of conflict between the LSAI and nearby communities. A similar study conducted by Nolte (2014) also revealed that LSAIs were causing conflict between investors and the local community. The average treatment on the treated (ATT/difference) of the propensity score estimation result of the natural, human, and financial capital was −0.91, −0.81, and −0.15, respectively, and lower than the control households, with sensitivity at a γ value of 2. This implies that the project harms the local people’s livelihood capital in large-scale agricultural investment areas, and the local people’s livelihoods were not improved as a result of the LSAI. Correspondingly, this rapid investment growth has caused rural chaos among the community, smallholder farmers, and landless youths as land is the most crucial, if not the only, means of livelihood in the study area. The statistical t-test values, t = −51.19, t = 35.50, t = 12.20, t = −50.04, and t = 54.78, showed that there was a significant difference at 1%. It is imperative to note that there was an overall reduction in natural, human, and financial capital. Conversely, the physical and social capital of the treatment households increased due to the LSAI intervention. These findings are consistent with the results of research that has been conducted in Africa that found the possible adverse impact of LSAI on the livelihoods of the investment hosting communities [72,73,74,75]. The findings are also in agreement with various studies that have testified about the prospective negative impacts of LSAIs on the livelihoods of the affected community in Ethiopia [12,17,63]. Furthermore, Porsani’s (2019) study in Mozambique revealed that large-scale land acquisitions aggravate poverty and worsen the livelihoods and poverty of local communities. Our study also revealed a reduction in the inclusive livelihood asset indices of the treatment group, showing that LSAI significantly increases the poverty of the affected Shashamane rural district kebeles. Likewise, the reduction in the natural livelihood asset index of the treatment group implies that LSAI substantially reduced the land size of the affected Shashamane rural district kebeles, which forces the local community to turn to domestic and international migration to seek greater opportunities. This is particularly important to consider as the livelihoods and agricultural commodity production issues are dependent on the land for a majority of the population of Ethiopia. According to Dessalegn (2011) and Shete et al. (2015), the LSAI operating in Ethiopia has caused rural land loss among youths in many parts of the country. Other studies that have been recently conducted also suggest that technology transfer from LSLI to the community did not occur in Ethiopia [76,77]. At the same time, this activity undermines the standard of living. If a household has secure access to land, they are also likely to be well-endowed with financial assets as they can use the land for productive purposes and to secure loans [38,78,79]. This indicates that a single asset can generate multiple benefits. Apart from risking losing access to and control over the land on which they depend, deprivation of land due to LSAI has historically been a major trigger to conflict and outright civil war [8,80]. To fulfill human rights and enjoyment such as the right to food, the right to a livelihood, the right to housing, the right to property, and the right to development, the land is a crucial factor [21,78,81,82,83,84]. The protection of land rights for smallholders and indigenous people has been recognized as part of the country’s domestic law and international human rights instruments (FDREHPR, 1995, Arts. 9(4), 13(2) [14]. Any activity or development initiatives that deteriorate the livelihoods of rural householders is prohibited by the FDRE Constitution [85]. A large amount of research has been conducted on the issues of the process of large-scale land acquisitions, and debate about the positive and negative impacts of LSAI at the global level remain [86]. However, looking and linking the LSAI and SLF have been limited. The advantage of using SLF as an analytical tool for addressing the impact of LSAI help us to see the micro- and macro-level institutions, and their impact at different scales such as the individual, household, group, village, region, or nation [32,34]. Considering SLF is a holistic approach, the present study adopted SLF to assess the impact of LSAI on the local people’s livelihood capital. Overall, our findings suggest that Elfora Agro-Industries P.L.C, which is engaged in the production and sales of agricultural products for domestic and foreign markets (such as countries in the Middle East, mainly, Saudi Arabia, United Arab Emirates, Yemen, and African countries such as Egypt, Congo, Brazzaville, and Cote- d’Ivoire), is not pro-sustainable livelihood and has not delivered its promises such pro-poor, pro-job, and pro-local development, since local communities living with LSAI are not benefiting from the LSAI. Hence, rural economic development and rural household livelihood need to improve and be supported through other rural livelihood improvement mechanisms in the region such as in the rural Shashamane district, where the LSAI is starting its operation.




6. Conclusions


Land has been given away to national and multinational foreign investors in low- and middle-income areas at a rate that had not been seen in decades, typically on long-term leases. Government pro-investment policies such as deregulation, incentives such as lower taxes and fewer obligations, and legitimacy via development, food, and fuel security and crises by food-importing and fuel-exporting nations, expanding business and market opportunity, and profit-seeking are the key stimuli and drivers of LSAI re-investment. Furthermore, the crises of 2007 and 2008 related to economy and energy, along with the food price hike in 2008, have paved the way for the so-called land acquisition and agricultural investment of farmland in different parts of the world. The same is also true in Sub-Saharan Africa (SSA) and Ethiopia [18,19]. This paper discussed the Ethiopian and Oromia regional state’s potential for LSAI, particularly in the Shashamane rural district. The Shashamane rural district has greater potential for LSAI and has attracted many LSAIs such as the Shallo-Melga farm project. In total, the MIDROC Ethiopia Investment Group and its affiliated Saudi Star companies have received 500,000 hectares of land in all parts of Ethiopia for different land investment projects. Elford Agro-Industries P.L.C.’s Shallo-Melga LSAI farm project, one of the MIDROC group of companies, is a multifaceted investment that started operation in 2008 on 10,000 hectares of fertile land in the Shashamane rural district in the Oromia region, Ethiopia. The Elford Agro-Industries P.L.C. Shallo-Melga LSAI farm project currently cultivates and grows commercial maize (BH661, BH546), wheat, haricot beans (Nassri, Awassa Dume), white beans, and soya beans for the domestic (such as Shortan Addis) and international market (such as Saudi Arabia, and the Middle East). In particular, the impact of most large-scale land investments on the local people and on livelihood improvement has not gained the attention it deserves in general in Ethiopia, particularly in the Oromia regional state because of a lack of reliable data. Many have argued that rapid investment growth has caused and negatively affected the local community’s livelihood capitals (human, natural such as land, financial, physical, and social capitals). Because land is the most crucial, if not the only, means of livelihood for rural farmers in Ethiopia, the backbone engine of growth for the Ethiopian economy is smallholder agriculture, with a 54% contribution to the gross domestic product, 80% employment opportunity for a population of 120 million, and almost 90% for exports [87]. Moreover, pro-smallholder farmers and a commercialization policy to increase agricultural productivity were initiated in 1991, with Ethiopia’s development strategy positioned for the overall economic development of the country. Hence, an absolute majority of the local community in the Shashamane district depends on small-scale and family agriculture for survival. Empirically, this investigative article explored the livelihood impacts of LSAIs using empirical data and observations in the Shashamane district of the Oromia region. The present study also applied and adopted PCA, PSM, and DFID’s livelihood framework to assess the impact of the LSAI on the local people’s livelihood capital. With the above method and framework in mind, our results from both the quantitative and qualitative parts showed that the LSAI has negatively impacted the local people’s livelihood capital and exacerbated the local poverty situation. The five main livelihood capitals we used in the DFID’s livelihood framework were natural, human, financial, physical, and social capitals. The assets are generally recognized within sustainable livelihoods theory. Hence, this not-well functional LSAI project has contributed below their economic potential in terms of the local people’s livelihood improvement through job creation, income, natural resources including land, water, basic infrastructure (water, sanitation, energy, transport, and communications), housing, and the means and equipment of production. Moreover human capital is the software and brain war of any nation and constitutes the most important form of capital. Infrastructure not only enhances socioeconomic growth, but it is also an important driver of sustainable development. Infrastructures comprise the stock of basic facilities and capital equipment required for society to be functional including roads, bridges, rail lines, air transport, schools, hospitals, and other public works. Social capital includes social and financial capital such as regular remittances or pensions, savings, and supplies of credit, and the service sector and the population of the region are large and growing. This is at odds with the main objective in which the LSAI is the engine of growth through the absorption of excess labor from the rural sector. Oromia regional state is rich in labor and could be better than any state including Afar or Somalia, if young children in the region can be better educated in the future so that they can transform the economy [87]. However, the LSAI’s contribution of human capital such as skills, knowledge, and technology transfer to the local people has been very minimal. Hence, the region needs to take advantage of its enormous natural, human, financial, physical, and social capital. We limited our analysis to the influence of the LSAI on local people’s livelihoods, but future research should focus on the relationship between the agricultural value chain and the LSAI, and the gender implications of the LSAI.
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Table A1. A sample of the treatment and control households with the LSAI and without LSAI.






Table A1. A sample of the treatment and control households with the LSAI and without LSAI.





	
District

	
Kebeles

	
Total Population

	
Proportional to Size (PPS) Systematic Sampling Techniques

	
%




	
Male

	
Female

	
Total Population/HD/

	
Proportional to Size (PPS)

	






	
Shashamane adjacent

District (treatment)

	
B/Dannaba

	
964

	
132

	
1096

	
(1096 × 134)/2446 = 60

	
44.7%




	
Toga

	
630

	
112

	
742

	
(742 × 134)/2446 = 40




	
D/Calalaqaa

	
486

	
122

	
608

	
(608 × 134)/2446 = 34




	

	
Subtotal

	
134

	




	
Shala District (control)

	
Solicha

	
893

	
137

	
1030

	
(1030 × 166)/2252 = 76

	
55.3%




	
Waka

	
466

	
116

	
582

	
(582 × 166)/2252 = 43




	
Bute

	
530

	
110

	
640

	
(640 × 166)/2252 = 47




	

	
Subtotal

	
166

	




	
Ground total

	
300

	
100%
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Table A2. The description of the explanatory variables.






Table A2. The description of the explanatory variables.





	Variable Name
	Variable Type
	Unit of Measurement
	Expected Sign





	Sex of respondents
	Dummy
	1, if male, 0 if female
	+



	Age of respondents
	Continuous
	Years
	+



	Education level
	Ordered
	Grade level in formal schooling
	+



	Total family size
	Continuous
	Number
	+



	Dependency ratio
	Continuous
	Number
	−



	Farm Land size
	Continuous
	Hectare
	+



	Livestock amount
	Continuous
	TLU
	+



	Perception on aid
	Dummy
	1, if take aid, 0 if not
	−



	Distance to potable water points
	Continuous
	Walking distance in minutes from home
	+



	Availability of all-weather road
	Dummy
	1, if Yes, 0 if Otherwise
	+



	Availability of health center
	Dummy
	1, if Yes, 0 if Otherwise
	+



	Availability of nearest market
	Dummy
	1, if Yes, 0 if Otherwise
	+



	Access to training on agricultural technology
	Dummy
	1, if Yes, 0 if Otherwise
	+



	Access to credit
	Dummy
	1 if Yes, 0 if Otherwise
	+







+ Positive relationship. − Negative relationship.
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Table A3. The performance criteria of the matching algorithms.






Table A3. The performance criteria of the matching algorithms.





	
Matching Algorism

	
Performance Criteria

	




	

	
Balancing Test *

	
Pseudo-R2

	
%Var

	
Matched Sample






	
Nearest Neighbor

	

	

	

	




	
Nearest Neighbor 1

	
11

	
0.139

	
38

	
245




	
Nearest Neighbor 2

	
11

	
0.087

	
25

	
245




	
Nearest Neighbor 3

	
12

	
0.084

	
25

	
245




	
Nearest Neighbor 4

	
12

	
0.094

	
25

	
245




	
Nearest Neighbor 5

	
13

	
0.087

	
25

	
245




	
Caliper

	

	

	

	




	
0.01

	
12

	
0.133

	
38

	
181




	
0.1

	
11

	
0.139

	
38

	
245




	
0.25

	
11

	
0.139

	
38

	
245




	
0.5

	
11

	
0.139

	
38

	
245




	
Radius

	

	

	

	




	
0.01

	
9

	
0.286

	
63

	
245




	
0.1

	
9

	
0.286

	
63

	
245




	
0.25

	
9

	
0.286

	
63

	
245




	
0.5

	
9

	
0.286

	
63

	
245




	
Kernel *

	

	

	

	




	
0.01

	
14

	
0.071

	
38

	
181




	
0.1

	
12

	
0.090

	
38

	
245




	
0.25

	
14

	
0.058

	
38

	
245




	
0.5

	
14

	
0.070

	
50

	
245








* Diagnostics designed for use with propensity score methods, a widely used non-experimental approach in the evaluation literature. Such tests provide useful information on whether plausible counterfactuals have been created. Figure in bold shows that selected matching algorism the higher balancing test, the lower Pseudo-R2, and matched sample. Source: Own survey result, 2020.
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Table A4. The results of the sensitivity analysis using the Rosenbaum bounding approach.






Table A4. The results of the sensitivity analysis using the Rosenbaum bounding approach.





	
Indicator

	

	
     e γ  = 1      

	
     e γ  = 1.25    

	
     e γ  = 1.5    

	
     e γ  = 1.75    

	
     e γ  = 2    






	
Impact on Natural Capital index.

	
ATT

	
0

	
0

	
0

	
0

	
0




	
Impact on the Human Capital index

	
0

	
   1.0  e  − 14     

	
   1.5  e  − 12     

	
   5.5  e  − 11     

	
   8.1  e  − 10     




	
Impact on the Financial Capital index

	
0

	
0

	
0

	
0

	
0




	
Impact on the Physical Capital index

	
   3.5  e  − 13     

	
   6.8  e  − 11     

	
   2.3  e  − 06     

	
   2.9  e  − 08     

	
   1.9  e  − 07     




	
Impact on the Social Capital index

	
0

	
0

	
   1.6  e  − 15     

	
   1.4  e  − 13     

	
   4.2  e  − 12     








Source: Own computation (2020),  γ  stands for gamma value.
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Figure 1. A conceptual framework for the study using SLF (modified and adapted from the Department of International Development of the United Kingdom [32,35]. 
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Figure 2. Map of the Shashamane rural district and selected kebele in 2016 [40]. 
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Figure 3. The propensity score distribution. 
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Figure 4. The score estimation of the common support for propensity. 
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Table 1. The descriptive and Chi-square statistics results of the treatment and control sample households.
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Independent (Categorical Variable)

	
Control (f)

	
%

	
Treatment (f)

	
%

	
Total (f)

	
%

	
Chi2 (1)

(p-Value)






	
Sex of respondent

	

	




	
Male

	
161

	
96.99

	
126

	
94.0

	
287

	
95.6

	
1.5651

(0.211 NS)




	
Female

	
5

	
3.01

	
8

	
5.97

	
13

	
4.33




	
Education Level

	

	

	

	

	

	

	




	
1 (None)

	
10

	
6.02

	
33

	
24.6

	
43

	
14.3

	
81.5932

(0.000) ***




	
2 (Informal education)

	
55

	
33.13

	
12

	
8.96

	
67

	
22.3




	
3 (1–8 Grade)

	
100

	
60.24

	
55

	
41.0

	
155

	
51.6




	
4 (9 Grade and above)

	
1

	
0.6

	
34

	
25.3

	
35

	
11.6




	
Access to market

	

	

	

	

	

	

	




	
No

	
31

	
18.67

	
46

	
34.33

	
77

	
25.67

	
9.5229

(0.000) ***




	
Yes

	
135

	
81.33

	
88

	
65.67

	
223

	
74.33




	
Perception on aid

	

	

	

	

	

	

	




	
No

	
116

	
69.88

	
82

	
61.19

	
198

	
66.00

	
2.4926

(0.114 NS)




	
Yes

	
50

	
30.12

	
52

	
38.81

	
102

	
34.00




	
Availability of all-weather roads

	

	

	

	

	

	

	




	
No

	
64

	
38.55

	
59

	
44.03

	
123

	
41.00

	
0.9190

(0.338 NS)




	
Yes

	
102

	
61.45

	
75

	
55.97

	
177

	
59.00




	
Availability of water point *

	

	

	

	

	

	

	




	
No

	
115

	
69.28

	
124

	
92.54

	
239

	
79.67

	
24.7647

(0.000) ***




	
Yes

	
51

	
30.72

	
10

	
7.46

	
61

	
20.33




	
Access to the nearest health center

	

	

	

	

	

	

	




	
No

	
53

	
31.93

	
39

	
29.10

	
92

	
30.67

	
0.2780

(0.598 NS)




	
Yes

	
113

	
68.07

	
95

	
70.90

	
208

	
69.33




	
Training in agricultural technology

	

	

	

	

	

	

	




	
No

	
70

	
42.17

	
33

	
24.63

	
103

	
34.33

	
10.1200

(0.000) ***




	
Yes

	
96

	
57.83

	
101

	
75.37

	
197

	
65.67




	
Access to credit

	

	

	

	

	

	

	




	
No

	
85

	
51.20

	
38

	
28.36

	
123

	
41.00

	
15.9992

(0.000) ***




	
Yes

	
81

	
48.80

	
96

	
71.64

	
177

	
59.00








* Source of clean drinking water within 10 km of the dwelling, and at least 20 liters of water per person per day from a source, and during the normal period. *** p < 0.01.
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Table 2. The descriptive and t-value results of the treatment and control sample households.
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	Continuous Variable
	Treatment N = 134
	Control N = 166
	t-Value
	p-Value





	
	Mean
	Mean
	
	



	Age of respondents
	42
	45
	−2.52
	0.012 **



	Total family size
	4.88
	5.83
	−4.4246
	0.000 ***



	Dependency ratio
	94.89
	125.63
	−4.3346
	0.000 ***



	Farm Land size
	1.19
	2.06
	−11.2187
	0.000 ***



	Livestock amount *
	5.12
	6.58
	9.2858
	0.000 ***



	Distance to potable water points
	2.30
	2.07
	5.1781
	0.000 ***







* p < 0.10, ** p < 0.05, *** p < 0.01. Source: Own survey result, 2020.













[image: Table] 





Table 3. The descriptive statistics of the livelihood impact indicator variables.
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Variable

	
Sample

	
Mean

	
Std. Err.

	
Std. Dev.

	
t-Value

	
p-Value






	
Natural capital

	
Control (Obs = 166)

	
0.97

	
0

	
0

	
78.4220

	
0.000 ***




	
Treatment (Obs = 134)

	
0.05

	
0.01

	
0.15




	
Human capital

	
Control (Obs = 166)

	
0.95

	
0.00

	
0.06

	
56.6020

	
0.000 ***




	
Treatment (Obs = 134)

	
0.13

	
0.01

	
0.17




	
Financial capital

	
Control (Obs = 166)

	
0.15

	
0

	
0

	
18.1414

	
0.000 ***




	
Treatment (Obs = 134)

	
0.00

	
0.00

	
0.10




	
Physical capital

	
Control (Obs = 166)

	
0.04

	
0

	
0

	
−76.6803

	
0.000 ***




	
Treatment (Obs = 134)

	
0.98

	
0.01

	
0.15




	
Social capital

	
Control (Obs = 166)

	
0.00

	
0

	
0

	
−83.8677

	
0.000 ***




	
Treatment (Obs = 134)

	
0.81

	
0.01

	
0.12








*** p < 0.01. Source: Own survey result, 2020.
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Table 4. The logistic regression model estimates of participation in the LSAI.






Table 4. The logistic regression model estimates of participation in the LSAI.





	DeptV (Pro. Intervention)
	dy/dx
	Coefficient
	Std. Err
	z
	p > |z|





	Age
	0.27
	1.112
	0.78
	1.41
	0.157



	Sex
	0.00
	0.0248
	0.01
	1.83
	0.068 *



	Education
	0.072
	0.292
	0.21
	1.39
	0.163



	Total family size
	0.072
	0.293
	0.10
	2.93
	0.003 ***



	Dependency ratio
	0.00
	0.007
	0.00
	2.36
	0.018 **



	Farm land size
	0.29
	1.187
	0.24
	4.80
	0.000 ***



	Total Livestock amount
	0.12
	0.496
	0.12
	3.88
	0.000 ***



	Perception on aid
	0.03
	0.135
	0.35
	0.38
	0.706



	Distance to potable water points
	−0.18
	−0.742
	0.45
	−1.64
	0.101



	Availability of all-weather road
	−0.06
	−0.277
	0.33
	−0.83
	0.409



	Availability of nearest health center
	−0.00
	−0.023
	0.38
	−0.06
	0.952



	Availability of nearest market
	−0.31
	−1.299
	0.41
	−3.15
	0.002 ***



	Training in agricultural technology
	0.18
	0.774
	0.37
	2.05
	0.040 **



	Access to credit
	0.17
	−8.534
	2.08
	−4.10
	0.000 ***







Note: *** p < 0.01,** p < 0.05, * p < 0.10. Logistic regression number of obs = 300. LR chi2(14) = 173.52; Prob > chi2 = 0.0000. Log likelihood = −119.47504 Pseudo R2 = 0.4207. Source: Own survey result, 2020.
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Table 5. Results of the Average Treatment effect on Treated (ATT) household using the five livelihood capital or assets.
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Variable

	
Sample

	
Treated

	
Controls

	
Difference

	
Mean S.E.

	
T-Stat






	
Natural Capital

	
Unmatched

	
0.05

	
0.97

	
−0.92 ***

	
0.011

	
−78.42




	
ATT

	
0.06

	
0.97

	
−0.91 ***

	
0.017

	
−51.19




	
ATU

	
0.97

	
0.14

	
−0.83

	

	




	
ATE

	

	

	
−0.86

	

	




	
Human Capital

	
Unmatched

	
0.13

	
0.95

	
−0.82 ***

	
0.014

	
56.60




	
ATT

	
0.13

	
0.94

	
−0.81 ***

	
0.022

	
−35.50




	
ATU

	
0.84

	
0.13

	
−0.71

	

	




	
ATE

	

	

	
−0.75

	

	




	
Financial Capital

	
Unmatched

	
0.00

	
0.15

	
−0.14 ***

	
0.008

	
18.14




	
ATT

	
0.00

	
0.15

	
−0.15 ***

	
0.012

	
−12.20




	
ATU

	
0.00

	
0.18

	
−0.18

	

	




	
ATE

	

	

	
−0.17

	

	




	
Physical Capital

	
Unmatched

	
0.98

	
0.04

	
0.93 ***

	
0.012

	
−76.68




	
ATT

	
0.98

	
0.05

	
0.92 ***

	
0.018

	
50.04




	
ATU

	
0.13

	
0.98

	
0.84

	

	




	
ATE

	

	

	
0.88

	

	




	
Social Capital

	
Unmatched

	
0.81

	
0.00

	
0.80 ***

	
0.009

	
83.87




	
ATT

	
0.80

	
0.00

	
0.79 ***

	
0.014

	
54.78




	
ATU

	
0.00

	
0.76

	
0.75

	

	




	
ATE

	

	

	
0.77

	

	








*** p < 0.01.
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