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Abstract

:

In Ethiopia, the practice of land management started three decades ago in order to address the problem of land degradation and to further boost agricultural production. However, the impact of land management practices in curbing land degradation problems and improving the productivity of the agricultural sector is insignificant. Various empirical works have previously identified the determinants of the adoption rate of land management practices. However, the sustainability of land management practices after adoption, and the various factors that control the sustainability of implemented land management practices, are not well addressed. This study analyzed the factors affecting the sustainability of land management practices after implementation in Mecha Woreda, northwestern Ethiopia. The study used 378 sample respondents, selected by a systematic random sampling technique. Binary logistic regression was used to analyze the quantitative data, while the qualitative data were qualitatively and concurrently analyzed with the quantitative data. The sustained supply of fodder from the implemented land management practices, as well as improved cattle breed, increases the sustainability of the implemented land management practices. While lack of agreement in the community, lack of enforcing community bylaws, open cattle grazing, lack of benefits of implemented land management practices, acting as barrier for farming practices, poor participation of household heads during planning and decision-making processes, as well as the lack of short-term benefits, reduce the sustainability of the implemented land management practices. Thus, it is better to allow for the full participation of household heads in planning and decision-making processes to bring practical and visible results in land management practices. In addition, recognizing short-term benefits to compensate the land lost in constructing land management structures must be the strategy in land management practices. Finally, reducing the number of cattle and practicing stall feeding is helpful both for the sustainability of land management practices and the productivity of cattle. In line with this, fast-growing fodder grass species have to be introduced for household heads to grow on land management structures and communal grazing fields for stall feeding.
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1. Introduction


Agriculture, which is characterized by subsistence crop farming and livestock rearing, is the mainstay of the Ethiopian economy. The share of agriculture accounts for approximately 46% of the Gross Domestic Product, 73% of employment and nearly 80% of foreign export earnings [1]. However, the degradation of land resources in Ethiopia has resulted in the large-scale deterioration of agricultural productivity and the country’s economic development [2]. Kassie et al. [3] further discussed the ways in which Ethiopian agriculture is challenged by soil erosion and declining productivity, which further pose a problem to the efforts of poverty reduction and aggravate food insecurity problems. The productivity losses in agriculture, due to land degradation, are predicted to reduce the annual agricultural Gross Domestic Product by 17%, as noted by Amede et al. [4], while Agricultural Transformation Agency of Ethiopia (ATA) [1] estimated a 3% annual loss of agricultural Gross Domestic Product. In accord with this, Kassie et al. [5] described the manner in which the productivity losses in agriculture, due to land degradation, made the country dependent on food aid. The main cause of land degradation in Ethiopia comprises rapid population growth, deforestation, overgrazing, over cropping and inapt farming practices [6,7,8]. Similarly Deichert et al. [9] noted inappropriate land use and deforestation, which are triggered by alarming population growth and uncontrolled grazing, which brought about severe land degradation in the Ethiopian highlands. Population pressure leads to deforestation and the conversion of pasture land into farmlands, further intensifying land degradation [10]. Sustainable land management practices have the widespread purpose of improving agricultural production and the livelihoods of people through the preservation and enhancement of ecosystem services for all land uses [11,12,13]. This consists of soil and water conservation, conservation agriculture, natural resource management and ecosystem management in order to address the integrated social, economic and physical needs of the people [14]. Sustainable land management enhances fodder and wood production, soil protection and increased fertility, as well as biodiversity, while the socio-cultural benefits include strengthening community institutions, increased income, and improved household nutrition [15]. The effective implementation of sustainable land management practices delivers social and economic benefits through enhanced and resilience agro-ecosystems, which are needed to address the challenges facing the world today, such as food security and climate change [16]. Generally, the implementation of land management practices will enhance environmental, social and economic sustainability [17].



To curb the challenges of land degradation, various governmental and non-governmental organizations have been practicing land management measures in Ethiopia. The main land management measures have been practiced under the food-for-work (FFW) program (1973–2002), managing environmental resources to enable a transition to more sustainable livelihoods (MERET, 2003–2015), productive safety net programs (PSNP, 2005–present), community mobilization through free-labor days (1998–present) and the national sustainable land management project (SLMP, 2008–2018) [18]. These implemented land management practices, however, are not effective in bringing about the expected changes. As noted by Gebremedhin et al. [19], the intervention strategies prior to the 1990s were more technology oriented and followed a top-down approach; their impact was insignificant. Various soil and water conservation practices, such as the use of stone terraces, soil bunds and area closures, which are implemented with the support of external aids and donors, are limited to bring the expected results on land resources and the livelihoods of people [20]. According to Sileshi et al. [21] and Tesfaye et al. [22], though there were various efforts towards improving land management practices, the problem of land degradation remains a serious challenge. Land management practices mostly comprised seasonal campaigns, and the measure of success was more in terms of area coverage than the quality of measures to bring about the intended benefits, and this made the practices unsustainable [19,23].



In most places, implemented sustainable land management practices are either totally or partially removed by farmers [24]. A survey of land management practices in the Amhara region also showed that only 30% of the implemented land management structures of the past two-and-a-half decades of conservation works has survived [25]. Similarly Amede et al. [4] stated that the one year survival rate of planted trees is as low as 0–15%, and the physical structures are soon destroyed. The lack of participation of local communities in planning and decision-making processes, the lack of returns from implemented land management practices, land fragmentation, the failure to consider farmers’ livelihoods in land management practices, and the lack of short-term benefits all limit the sustainability of the implemented land management practices [3,4,20,26,27,28]. Furthermore, Tefera and Sterk [29] noted how the loss of land for land management measures, as well as the high labor needs for maintenance and execution, reduces the long-term viability of established land management methods. Due to a lack of livestock feed sources, farmers were compelled to conduct open grazing, which has harmed the sustainability of land management methods. Tesfaye et al. [30] verified that large-scale cattle ownership, which is difficult to manage in stall feeding, has a detrimental impact on land management practice adoption and sustainability.



The majority of prior empirical investigations identified the determinants of land management practice adoption. Land size, access to information (extension services), livestock ownership, land tenure system, social capital, family labor availability, failure to link conservation to livelihoods, weak organizational and institutional arrangements, profitability of land management practices, plot distance from home, slope and fertility of farm plots and age of household heads are all factors that influence the adoption rate of land management practices [3,31,32,33,34,35,36,37]. Moreover, Teshome et al. [16] stated that community members’ collaboration and trustworthiness (social capital) boosted the likelihood of land management investments. Wossen et al. [38] discovered that being a member of a local credit and savings association, having labor exchange arrangements, and being connected to local authorities has a considerable and favorable impact on land management practices. In another study, Wossen et al. [39] found that membership in both formal and informal associations reduced the rate of adoption of land management practices. Furthermore, a study conducted by Belay and Bewket [40] in northwestern Ethiopia found that labor scarcity, land tenure insecurity, and plot distance from home all have negative effects on manure application, whereas large livestock holdings and maize-vegetable-fruit intercropping improve manure application on farm plots. Though the aforementioned empirical research looked at numerous determinant elements in the early adoption of land management methods, they were limited in defining what factors affect the sustainability of those methods after implementation. Land management practices are popular in Mecha Woreda (administrative unit parallel to district) of northwestern Ethiopia. Every year, as part of a countrywide effort, a one-month campaign of land management practice is carried out across the entire Woreda. The long-term sustainability of the implemented land management practices is, however, in doubt. The implemented land management practices lack long-term viability and tangible benefits to natural resources and rural farmer livelihoods. This predicament raised the question of what variables contribute to the unsustainable land management methods that have been adopted. As a result, the subject of land management methods’ un-sustainability has caused researchers to look for elements that influence the sustainability of land management practices in the study area. Therefore, the primary goal of this research is to investigate the factors that influence the sustainability of land management practices after adoption.




2. Materials and Methods


2.1. Description of the Study Area


The study area, Mecha Woreda, is located in the Amhara national regional state’s West Gojjam Administrative Zone (Figure 1). It is located 515 km north of Addis Ababa, the country’s capital, and 37 km southwest of Bahir Dar, the region’s city. Merawi, the Woreda’s capital, is located on the main road connecting Addis Ababa and Bahir Dar. Astronomically, the Woreda is located between 11°05′ N to 11°38′ N and 37°00′ E to 37°23′ E. The Woreda’s entire area is approximately 156,027 ha with flat terrain accounting for 75%, undulated topography for 13%, and mountains and valley topographies accounting for the remaining 8% and 4%, respectively [41]. The current geomorphic surface configurations are the consequence of tertiary structural processes such as faulting and uplifting, which are changed by quaternary external processes such as recent volcanic denudation and sedimentation [42].



The agro-climate of Mecha Woreda is primarily sub-tropical (locally known as Woinadega), accounting for roughly 80% of the area, and temperate (locally known as Dega) accounting for the remaining 20%. The Woreda is located at an elevation of 1800–2500 m above sea level. It receives an average annual rainfall of 820 to 1250 mm. The area’s daily lowest and highest temperatures are 17 and 30 °C, respectively [43]. Nitisol is the most common soil type in the Woreda, accounting for 93% of the total area, with Andosol and Vertisol accounting for the remaining 3% and 4%, respectively [41]. Andropogoan, Cynodon, Digitaria, Typha, and Reeds are the dominant grasses in the grazing areas. Albizziagummifera, Cordia Africana, Ficus Sycomorus, Veronica amygdalina, Erythrina abyssinica, Dombeyasp. Syzygiumguineens, and Prunus Africana are the prominent tree and shrub species [42]. The Woreda’s livelihood strategy is mixed farming and is performed at a subsistence level in dispersed farms that are largely lacking modern technology. The major food crop types grown in the Woreda consist of cereals (70.95%), oil crops (17.96%), pulses (5.07%), vegetables and fruits (4.85%), spices (1.02%) and others (0.14%) [34]. The production of livestock is also regarded as an important economic activity in the area. Livestock breeding, which is dominated by local breeds, is also considered as a valuable source of food, money, draught power, and commodities transportation. Cattle (245,147), poultry, goats, and sheep (156,805), equines (mule, horse, and donkey (27,695), and bees (traditional and modern apiculture) (25,862) make up the livestock population of Mecha Woreda [35]. The average land holding per household in the Woreda is 0.94 ha, ranging from 0 to 3 ha among the Woreda’s farmers.




2.2. Research Design


For the purpose of triangulating quantitative and qualitative data, this study used a concurrent mixed research design. The concurrent mixed research method combines quantitative and qualitative data at the same time, allowing the benefits of both methodologies to be captured while the shortcomings are eliminated. The main benefit of concurrent mixed methods design is that one type of data collection compensates for the shortcomings of the other, resulting in a more full grasp of the study subject [44]. This approach allows for simultaneous triangulation and comparison of qualitative and quantitative data. As the study technique is mixed concurrent, both quantitative and qualitative data were collected and analyzed simultaneously. The data for this study were gathered using a structured questionnaire survey, focus group discussion, key informant interview, and observation.




2.3. Sample and Sampling Procedure


The target groups for the survey were the residents of Mecha Woreda, mainly the rural community. Both probability and non-probability sampling strategies were used in the sampling operation. The probability sampling methodology was used to choose sample respondents through a multi-stage sampling technique. First, the Woreda was divided into two agro-climatic zones: Woinadega and Dega, with three kebeles (the smallest administrative unit) chosen at random from the Woinadega agro-climatic zone: Lehulum Selam, Midregenet, and Bachima, and one kebele from the Dega agro-climatic zone: Yinesa Lemirt. Then, using a systematic random sampling technique, the appropriate sample respondents were drawn from the randomly selected kebeles. Using the formula in [45], 378 sample household heads were selected from a total of 6983 household heads. The whole sample was then proportionally distributed across the four kebeles, and the required number of sample household heads in each kebele was chosen using a systematic random sampling approach. In addition, key informants and participants in focus group discussions were chosen using a non-probability sampling methodology based on their proximity to the subject being investigated. Development agents and Woreda experts were key informants. The members in the focus group discussion were chosen specifically for their suitability for the topic, and the group took into account heterogeneity in terms of age, sex, relative economic status, and responsibilities in the community.




2.4. Definition and Description of Variables


Several factors influence the long-term viability of land management practices after they are implemented. Allocating communal grazing fields to individuals, sustained supply of cattle fodder, lack of community agreement, ownership of improved cattle breeds, lack of enforcing community bylaws, open cattle grazing, lack of supervision from development agents, low quality of implementation, low benefits, barriers for farming practices, poor participation of household heads during planning and decision making and lack of short term benefits are the main factors that determine the sustained and continuous use of land management practices. The year-round availability of cattle fodder (a consistent supply of cattle fodder) allows communities to adopt stall feeding, which helps to ensure the sustainability of land management methods. The community must agree on where, how, and what type of land management methods are applied in their area when it comes to land management practices. The lack of agreement in the community about the aspects of land management methods reduce the sustainability of land management practices. The implementation of land management structures that are below standard, as well as the lower benefits of implemented land management practices that are below the intended value, have a detrimental impact on the long-term viability of land management practices. Involving household heads in the planning and decision-making processes of land management practices allows household heads to be in charge of the adopted land management methods in terms of both maintenance and implementation at the outset, as well as the long-term viability of the works. In land management practices, considering the nature of economic activity and the needs of household heads when selecting and constructing land management structures has a long-term effect on the sustainability of land management practices; ignoring the above concerns in land management methods may cause difficulties in farming operations (by acting as a barrier during farming) and it may not provide the intended benefits in the short term, thereby further reducing the sustainability of the practices. The following table (Table 1) lists the factors that influence the sustainability of land management methods after they are adopted.




2.5. Data Analysis


Sustainable land management has been defined in various ways. The World Bank [46] defined it as a knowledge-based procedure that helps to integrate land, water, biodiversity and environmental management to meet rising food and fiber demands while sustaining ecosystem services and livelihoods. According to Hurni [47], sustainable land management is a set of technologies that blend ecological, economical, and political principles into land management while considering future intergenerational equity. Furthermore, Liniger et al. [48] defined sustainable land management as the utilization of land resources such as soil, water, animals, and plants to fulfill the evolving needs of humans while also preserving their productive potential. However, for the purpose of this study, the definition of sustainable land management is specified as follows. Sustainable land management is the use of physical and biological land management practices integrated with protected grazing (cut-and-carry system). Therefore, sustainable land management here is implementing land management practices with protected grazing (cut-and-carry system) together. According to this definition, a household is said to be an adopter of sustainable land management if it has continuously implemented any physical and biological land management practices, as well as a protected livestock grazing (cut and carry) system, from the first application stage to the present, with appropriate maintenance each year. As a result, the adopted land management practices’ sustainability can be thought of as a binary dummy variable (1 = adopting and utilizing constantly through maintenance and protected grazing, 0 = otherwise). The logit and probit regression models are the best methodologies for estimating binary dummy dependent variable regression models. The logit model is utilized for this purpose since it is simple to implement. The following is the abbreviated form of the logit model used in this investigation.


   y i  =  β 0  +  β 1   X 1  +  β 2   X 2  +  β 3   X 3  + … +  β n   X n  +  β n   Z i  +  ε i   



(1)




where    y i  =   sustainability of the adopted land management practices,    X 1  ,    X 2  ,    X 3  ,   … ,    X n  =   factors affecting the sustainability of land management practices,    Z i  =   vector of country fixed effects and    ε i  =   the error term.



The major outcome of this study is to determine whether the land management practice is sustainable, which is defined as the continued use of a land management practice after it has been adopted, integrated with protected grazing (cut-and-carry system) or not. Based on the empirical literature, 12 potential predictors of sustainability of land management practices were identified: allocating communal grazing fields to individuals, sustained supply of cattle fodder, lack of agreement in the community, ownership of improved cattle breed, lack of enforcing community bylaws, open cattle grazing, lack of supervision from development agents, low quality of implementation, low benefits, barrier for farming practices, poor participation of household heads during planning and decision making and lack of short term benefits. The determinants of sustainability of the implemented land management practices were studied using binary logistic regression. The presence of multicollinearity among the explanatory variables was verified using the variance inflation factor (VIF) prior to starting the logistic regression analysis. All of the explanatory variables’ VIF values were reported to be very low, indicating that there was no multicollinearity between them. As a result, the final analysis incorporated all of the explanatory variables. The Hosmer-Lemeshow goodness of fit test was also used to test the model fit. The quantitative data were analyzed by binary logistic regression using STATA 15. The qualitative data collected through key informant interview, focus group discussions, observation and open-ended questionnaire were analyzed qualitatively under similar themes to the quantitative data.





3. Results


3.1. Background Characteristics of Respondents


The background information of sample household heads is covered in this section, which includes gender, age, marital and educational status, as well as the size of the land holding. The majority of the households in the sample are headed by men. According to the report, 92.3% of households are led by men, while 7.7% are led by women. The marital status of sample respondents is characterized as 95% married, and the other 4.2%, 0.5% and 0.3% are divorced, widowed and unmarried, respectively (Table 2). As couples make up the majority of sample respondents, this may have a positive influence in responsibility sharing and land management methods. Household productivity is determined by age in all facets of life. A household with a productive workforce contributes positively to all aspects of community life, including land management. The average age of sample respondents is 46.6 years old, with a minimum and maximum age of 21 and 80 years old, respectively. Of the total sample respondents, 4.5%, 25%, 34.9% and 28% are in the age category of 21–30, 31–40, 41–50 and 51–60 years old, respectively (Table 2). The remaining 6.6% and 1% are in the age category of 61–70 and 71–80 years old, respectively. According to the aforementioned data, the majority of sample respondents (92.3%) are in the productive age group, which is critical for implementing and maintaining sustainable land management practices. The other element that has a higher impact on the labor force contribution in a given household is the size of the family. From the total sample respondents, 24.3% and 59.5% of them have 2–4 and 5–7 family members, correspondingly. The remaining 15.6% and 0.5% of the sample respondents have 8–10 and 11–13 family members, respectively. The average family size of sample respondents is 5.8, and the minimum and maximum family sizes are 2 and 12, respectively. The educational backgrounds of sample respondents reveal that half of the respondents have no prior educational experience. According to the data, 51.8% sample respondents cannot read or write; 31.5% and 6.4%, respectively, have adult and religious education (Table 2). The remaining 7.1%, 2.7%, 0.3%, and 0.3% of respondents, respectively, are in grades 1–4, 5–8, 9–12, and above 12. As rural farm households’ total livelihood strategies are directly linked to land, landholding size is a critical asset in their well-being. Sample respondents’ landholding sizes range from 0 to 3 ha, with an average of 0.94 ha. Among the sample households, 1.6% of them have no land at all, while 34.1% and 42.3% of the respondents have a land size within a range of 0.25–0.75 and 1–1.25 ha of land, respectively. The other 19.6% and 2.4% of the sample household respondents have a land size within a range of 1.5–1.75 and 2–3 ha of land, respectively.




3.2. Factors Affecting the Sustainability of the Adopted Land Management Practices


This section examines the elements that influence the long-term viability of land management methods once they are implemented. The results of the binary logistic regression model estimated using the maximum likelihood method is shown in Table 3. The results show that the model is very significant (Prob > chi2 = 0.0000) and fits the data well. The Hosmer-Lemeshow goodness of fit test also fails to reject the null hypothesis, indicating that the model is a good fit to the data (Table 3). In a binary logistic regression model with robust standard error, 9 of the 12 variables are determined to be significant. Table 3 shows that maintaining a steady supply of cattle fodder and owning improved cattle breed increases the long-term viability of land management practices; lack of community agreement, failure to enforce community bylaws, open cattle grazing, low benefits, acting as a barrier to farming practices, poor participation of household heads during planning and decision-making, and a lack of short-term benefits are all factors that have a negative impact on the sustainability of land management practices after adoption. The variables of distributing community grazing grounds to individual users, absence of development agent oversight, and poor quality of land management practice execution are insignificant.





4. Discussion


The findings of this study reveal that a consistent supply of cattle feed from adopted land management methods has a considerable and favorable impact on the long-term viability of land management measures. As cattle fodder is readily available, household heads may easily adopt stall feeding, which decreases open cattle movement and contributes to the long-term sustainability of land management practices. Participants in a focus group discussion noted that access to cattle fodder from adopted land management measures is beneficial in limiting livestock movement, whereas cattle fodder scarcity makes the cut-and-carry method difficult and time consuming. The amount of cattle feed available from the adopted land management measures varies across the research area. Some villages with marsh grazing fields have improved cattle fodder access and use stall feeding systems. As livestock movement is restricted in these locations, the adopted land management practices are kept by biological measures on soil bunds and terraces. Other communities, on the other hand, that do not have consistent access to cattle fodder through the cut-and-carry system, practice open grazing on communal grazing grounds and agricultural wastes, resulting in inefficient land management practices. Overall, the focus group discussants agree that if cattle fodder for cut-and-carry systems is available, stall feeding is simple to apply, allowing us to preserve our agricultural plots and land management methods from grazing cattle damage and devastation.



The community’s agreement throughout the land management process plays a critical role in the long-term sustainability of the applied land management methods. The importance of community consensus on land management strategies for long-term effects has been highlighted in the empirical literature. One of the reasons for the dis-adoption of the adopted land management strategies, according to Teshome et al. [23], is a lack of interaction with nearby farm owners (low social capital). Table 3 shows that a lack of community agreement during land management activities has a significant and unfavorable impact on the sustainability of the implemented measures. To achieve successful and long-term effects, land management strategies require a collective agreement at the very least at the community level. However, community consensus is difficult to achieve when it comes to land management methods, particularly when it comes to adopting area closures to limit open grazing. Some households require open grazing of cattle, while others want a cut-and-carry grazing technique. Crossland et al. [49] noted two factors that influence the implementation of area closures in northwest Ethiopia: the size of the farmland and the number of cattle owned by a farmer. Farmers with a lot of animals and little or no land rely heavily on communal grazing and are opposed to the implementation of area enclosures. Farmers with enough land and fewer cattle, on the other hand, are more inclined to set up area enclosures since they can allocate a portion of the farmland for private grazing. Focus group discussants and key informants also affirm that there is a lack of community consensus on land management practices, particularly when it comes to instituting a cut-and-carry grazing system. Individuals with a big number of cattle are reluctant to employ a cut-and-carry grazing technique because it requires more labor and time to provide fodder grass for that number of animals. In general, a lack of community agreement to establish and maintain land management practices has a major negative impact on its sustainability.



Ownership of improved cattle breeds had a positive impact on the sustainability of the land management measures that had been implemented. Stall feeding is the most common method of raising improved cow breeds for two reasons. The first is that improved cattle breeds are employed for milk production, and the second is that the number of improved cattle breeds is minimal, making fodder easy to get by. In northwestern Ethiopia, farmers with a small herd of animals practice stall feeding [49]. Farmers with better cattle breeds, according to my observations during the transect walk, primarily use stall feeding through the cut-and-carry method, limiting open grazing, which is beneficial to the long-term sustainability of the applied land management methods. Improved cow breeds are cultivated through stall feeding, according to focus group discussants, because they are tiny in size. Such measures reduce cattle movement pressure on farm plots and grazing fields, ensuring the long-term viability of the land management practices in place. Improved cow breeds, according to key informants, contribute more to the sustainability of land management methods by encouraging farmers to employ stall feeding practices. The enhanced breeds are crucial not only for the sustainability of land management practices, but also for the enhancement of rural farmers’ incomes, as these breeds are more productive than the indigenous cow breed.



In land management practices, the community establishes several community bylaws to ensure the long-term usage of established land management practices; nevertheless, there are constraints on executing the community bylaws in the study area. The findings of this study show that failing to enforce community rules reduces the long-term viability of land management methods. Obeying community ordinances enacted to preserve land management techniques, notably grazing techniques, as well as to safeguard bush lands and forest remnants from illegal cutting, is a prominent problem. A natural resource conservation committee is formed in each community to monitor and follow up on land management practices. This group is in charge of enforcing the community’s bylaws. However, members of natural resource conservation committees do not enforce community regulations, resulting in the unsustainable nature of the established land management practices. Tesfaye et al. [22], in agreement with this finding, addressed how the lack of robust enforcement from watershed committees contributed to the ineffectiveness of watershed management strategies. Participants in the focus group discussion and key informants also revealed that there is a gap in successfully enforcing community regulations because the community is sometimes uncooperative. As a result, the lack of enforcement of community regulations to guarantee the adopted land management methods undermines the sustainability of those measures.



One of the challenges in land management strategies is open cattle grazing. As shown in Table 3, open grazing of cattle impairs the sustainability of the implemented land management practices in the research area. In northeastern Ethiopia, a study by Zeweld et al. [50] found that farmers prefer unrestricted grazing of cattle on communal grazing areas and farm plots after harvest rather than using controlled grazing systems. Open grazing of cattle has become a serious barrier to the sustainability of the established land management practices, according to the focus group discussants and key informants. According to the focus group discussants, the reasons for open grazing are: (i) the number of cattle is vast, making it difficult to provide fodder through the cut-and-carry system; and (ii) grass is limited, making collecting it through a cut-and-carry method time consuming and tedious. After crop harvest, free cattle grazing in communal grazing areas and on farm plots destroys the built-in land management structures and grazes biological measures such as grass and plant species. Cattle graze freely on shrubs and grasses planted for sustaining land management structures in Wereillu Woreda after grain harvest [51], and as a result, new soil and water conservation methods are introduced at the same farm plot year after year. Farmers recognize the importance of biological conservation measures such as grass strips and hedgerow barriers in conserving soil and water, increasing crop diversity, and maintaining agro-ecological balance [52], but free grazing in the Koga catchment makes these land management practices unsustainable. Open grazing systems significantly reduce the sustainability of implemented soil and water conservation structures [53,54]. Cut-and-carry grazing systems must be stressed in order to achieve effective land management methods. According to Hishe et al. [55] and Etsay et al. [56], implementing a zero grazing system makes land management methods more successful and allows for the predicted benefits to be realized.



The advantages achieved from the implemented land management practices have a significant impact in the likelihood of the established land management practices’ sustainability. If a farmer receives the expected advantages from the implemented land management methods, he or she is more likely to continue using them; on the other hand, if the benefits are minimal, the likelihood of continuing to use the methods decreases. As shown in Table 3, the low benefits of the established land management activities reduce the sustainability of the implemented land management practices significantly. Teshome et al. [23] and Adimassu et al. [57] reinforce this fact, stating that the profitability or increased benefits of the applied land management measures motivate farmers to utilize them constantly through maintenance, and the opposite is also true. The profitability of the established land management strategies has a crucial impact on its sustainability [58]. In general, the focus group discussants concluded that the benefits of the existing land management methods are less than we anticipated which discourages us from implementing new ones or maintaining those that have already been implemented.



The findings of this study show that implemented land management structures that act as a barrier to farming practices have a considerable detrimental impact on their long-term viability. Due to the difficulty of turning oxen in between the established structures during the plowing season, farmers dismantle the existing land management methods. According to Assefa and Hans-Rudolf [59], one of the reasons for the abandonment of previously applied land management measures in the Gamo highlands is the difficulty of plowing between structures, as oxen plows require more space. Teshome et al. [23] discovered that problems for oxen plowing in northwestern Ethiopia were one of the causes behind the dis-adoption of land management practices. The focus group discussants also agree that because the implemented land management structures are built close together, it is difficult to plow between them, especially when turning oxen. As a result, the only choice is to remove the land management structures that have been put in place during the main farming season and then undertake maintenance after sowing our farm plots.



Farmers (household heads) must be included in the planning and decision-making processes of land management practices in order to develop a consensus on the entire process of sustainable land management practices. According to Abi et al. [60], an integrated and participatory strategy is required to instill responsibility in household heads and to ensure that land management methods have a long-term impact. Poor participation of household heads in planning and decision-making processes, on the other hand, impedes the efficacy of land management methods that have been established. As the regression result shows, low participation of household heads in planning and decision-making processes has a major impact on the sustainability of the land management methods that have been implemented. Participants in the focus group discussion also confirmed that the mass household head’s participation in planning and decision-making processes is limited, and that only a few selected representatives discuss the issue with development agents and Woreda natural resource experts before the public is called to implement land management practices. Though the practice varies, Jemberu et al. [52] and the Food and Agriculture Organization (FAO) [61] both strongly advocate for the full engagement of all stakeholders in the planning and decision-making of land management methods. In northwest Ethiopia, inefficient soil and water conservation efforts were caused by farmers’ lack of engagement in decision-making and planning of land management methods [62]. Similarly, Mekuriaw et al. [54] and Alemu et al. [63] addressed how a lack of community participation in planning and decision-making processes is one of the main reasons for poor land management practice implementation. Due to a lack of engagement in defining problems such as for what purpose is a practice implemented and how is it utilized, including who is the owner of the protected area, land management practices, particularly enforcing area closures, are ineffective. Farmers believe that by instituting a cut-and-carry grazing system through area closures, this protected area will be acquired by the government or offered to investors. They believe that prohibiting cattle movement in certain regions is the government’s first step in seizing land for its own purposes, and that agreeing to practice area closures is tantamount to authorizing the government to seize land for its own purposes. These issues develop as a result of the household heads’ lack of participation in gaining a comprehensive grasp of the area closures that are practiced in their area.



As a farmer prefers to generate farm goods by removing the existing land management techniques due to the lack of short-term benefits, the sustainability of the established land management measures is decreased. Table 3 confirms this by demonstrating that the lack of short-term benefits from the implemented land management techniques reduces the sustainability of the implemented land management practices greatly. Farmers who saw sustainable land management practices as unprofitable and lacking in short-term benefits did not like to employ them [58]. Furthermore, Mekuriaw et al. [54] noted that, while farmers require immediate advantages from land management measures that have been implemented, realistic short-term gains are limited. While households acknowledge the importance of adopting sustainable land management, Yimer [64] discovered that the longer time horizon required to see benefits has become a problem. Farmers prefer to remove the implemented land management measures for producing crops since the benefits of land management practices take a long time to reap and they require instant benefits to maintain their livelihoods, according to key informants and focus group discussants.




5. Conclusions


This study looked at the factors that influence the long-term sustainability of land management practices. Several factors influence the sustainability of land management practices that have been implemented. Sustained supply (availability) of cattle fodder from established land management methods, as well as improved cow breeds, have been demonstrated to be extremely beneficial to the long-term viability of established land management methods. The lack of agreement (consensus) among household heads, especially when it comes to implementing area closure (protected grazing), undermines the sustainability of the land management methods that have been established. On both farm plots and communal grazing fields, a lack of experience with stall feeding and open (free) grazing reduces the effectiveness of the established land management methods. The problem stems from two factors: a huge number of cattle that are difficult to manage through stall feeding, and a paucity of cattle fodder for the cut-and-carry technique. The poor short-term advantages of land management methods deter family heads from maintaining the measures that have already been implemented. Household heads were also apathetic to the implemented land management practices due to their lack of engagement in planning and decision-making procedures. Introducing fast growing grass species for a cut-and-carry system of grazing (stall feeding practice) and raising public awareness about the productivity of a small number of cattle through the introduction of improved breeds should be prioritized for the long-term sustainability of land management practices and the improvement of farmers’ livelihoods. Another point worth mentioning is permitting full participation of household heads in land management practice planning and decision-making processes, as well as incorporating short-term benefits in land management methods, in order to make land management practices sustainable in the study region. Finally, more research is needed to determine the long-term sustainability of land management strategies depending on criteria such as landholding size, age, and educational status of household heads.
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Figure 1. Map of the Study Area (Source: Author). 
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Table 1. Description of explanatory variables included in the binary logit model.






Table 1. Description of explanatory variables included in the binary logit model.





	
Explanatory Variable

	
Type of Variable

	
Expected Relationship

	
Description of the Variable






	
agri

	
Binary

	
+

	
Allocating communal grazing fields to individuals (1 = yes 0 = no)




	
ssf

	
Binary

	
+

	
Sustained supply of fodder (1 = yes 0 = no)




	
lagr

	
Binary

	
−

	
Lack of agreement in the community (1 = yes 0 = no)




	
imbr

	
Binary

	
+

	
Ownership of improved cattle breed (1 = yes 0 = no)




	
laec

	
Binary

	
−

	
Lack of enforcing community bylaws (1 = yes 0 = no)




	
ocgr

	
Binary

	
−

	
Open cattle grazing (1 = yes 0 = no)




	
lasda

	
Binary

	
−

	
Lack of supervision of development agents (1 = yes 0 = no)




	
loqi_1

	
Binary

	
−

	
Low quality of implementation (1 = yes 0 = no)




	
lobe

	
Binary

	
−

	
Low benefits (1 = yes 0 = no)




	
bafp

	
Binary

	
−

	
Barrier for farming practices (1 = yes 0 = no)




	
pap

	
Binary

	
−

	
Poor participation in planning and decision making (1 = yes 0 = no)




	
lasb

	
Binary

	
−

	
Lack of short term benefits (1 = yes 0 = no)




	
Dependent variable

	
Sustainability of the implemented land management practices

	
1 = Continuous land management practice and cut-and-carry system of grazing together; 0 otherwise








Source: Literature review and field survey by the author.
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Table 2. Background characteristics of household heads.






Table 2. Background characteristics of household heads.





	
Variable

	
Category

	
Freq.

	
Percent






	
Gender

	
Female

	
29

	
7.7




	
Male

	
349

	
92.3




	
Total

	
378

	
100




	
Marital status

	
Not married

	
1

	
0.3




	
Married

	
359

	
95




	
Widowed

	
2

	
0.5




	
Divorced

	
16

	
4.2




	
Total

	
378

	
100




	
Educational status

	
Adult education

	
119

	
31.5




	
Religious education

	
24

	
6.4




	
Not read and write

	
196

	
51.8




	
Grade 1–4

	
27

	
7.1




	
Grade 5–8

	
10

	
2.7




	
Grade 9–12

	
1

	
0.3




	
Grade above 12

	
1

	
0.3




	
Total

	
378

	
100




	
Age group

	
21–30

	
17

	
4.5




	
31–40

	
94

	
25




	
41–50

	
132

	
34.9




	
51–60

	
106

	
28




	
61–70

	
25

	
6.6




	
71–80

	
4

	
1




	
Total

	
378

	
100




	
Family size

	
2–4

	
92

	
24.3




	
5–7

	
225

	
59.5




	
8–10

	
59

	
15.6




	
11–13

	
2

	
0.5




	
Total

	
378

	
100




	
Land size

	
0

	
6

	
1.6




	
0.25–0.75

	
129

	
34.1




	
1–1.25

	
160

	
42.3




	
1.5–1.75

	
74

	
19.6




	
2–3

	
9

	
2.4




	
Total

	
378

	
100








Source: Field survey data processed by the author.
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Table 3. Binary logit results on determinants for the sustainability of the implemented land management practices.
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Explanatory Variables

	
Dependent Variable (Sustainability of the Implemented Land Management Practices)




	
Coefficient

	
Standard Error

	
p-Value






	
Allocating communal grazing fields to individuals (agri)

	
0.532 +

	
0.295

	
0.071




	
Sustained supply of fodder (ssf)

	
1.033 ***

	
0.302

	
0.001




	
Lack of agreement in the community (lagr)

	
−2.644 ***

	
0.524

	
0.000




	
Ownership of improved cattle breed (imbr)

	
0.886 **

	
0.305

	
0.004




	
Lack of enforcing community bylaws (laec)

	
−0.754 *

	
0.310

	
0.015




	
Open cattle grazing (ocgr)

	
−0.908 *

	
0.358

	
0.011




	
Lack of supervision of development agents (lasda)

	
−0.495

	
0.302

	
0.102




	
Low quality of implementation (loqi_1)

	
−0.317

	
0.292

	
0.277




	
Low benefits (lobe)

	
−0.733 *

	
0.322

	
0.023




	
Barrier for farming practices (bafp)

	
−0.895 *

	
0.385

	
0.020




	
Poor participation in planning and decision making (pap)

	
−2.331 ***

	
0.698

	
0.001




	
Lack of short term benefits (lasb)

	
−1.008 **

	
0.336

	
0.003




	
Constant

	
4.759 ***

	
0.898

	
0.000




	
Model summary

	
Log likelihood = −153.4849

	
Hosmer-Lemeshow test = 0.8432

	
Prob > chi2 = 0.0000








+p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. Source: Field survey data processed by the author.
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