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ABSTRACT 

Agriculture is the pillar of Ethiopia’s economy. However, it is constrained by soil acidity. Soil 

acidity is one of the problems that have resulted in low productivity in the country. Researchers 

and development practitioners tried to alleviate soil acidity and increase agricultural 

production. The adoption lime technology remains to be a promising strategy to reduce soil 

acidity, achieve food security and reduce poverty in Ethiopia. Despite the efforts to promote 

adoption in the country, the adoption rate has always been very low. So, it is essential to 

understand the determinants to the adoption of lime technologies. Thus, the primary goal of this 

study, which was carried out in the Debre Elias district, was to identify the basic factors 

influencing farmers' adoption and intensity of lime technology. Data was collected from 366 

households using a multi-stage sampling technique from three sample kebeles in Debre Elias 

district. For the study, both primary and secondary data were employed. Descriptive statistics 

such as percentage, mean, and standard deviation and inferential statistics such as independent 

t-tests and chi-square tests were used. Double hurdle model was also used to analyze the 

determinants of lime adoption intensity in the study. The result of the study in the probit model 

shows that farm size, training, land ownership, and extension service significantly and positively  

affected lime adoption participation. Whereas, distance to input market are significantly and 

negatively affected lime adoption participation. The truncated model result shows that the age of 

the household head and livestock holding significantly and positively affected lime adoption 

intensity. Farm size, extension service, and household size are significantly and negatively 

affected lime adoption intensity. Soil acidity treatment technologies adoption improvement 

requires training for households, increasing expert support, sharing experiences between 

adopters and non-adopters, and maximizing the adoption rate of lime by solving problems were 

some important ideas.  

Keywords: Lime Technology, Adoption, Probit model, Debre Elias, Ethiopia 
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CHAPTER 1. INTRODUCTION 

1.1. Background of the Study  

Agriculture is the main livelihood source of smallholder farmers who live in the developing 

world with the domination of traditional farming practices (Rehman et. al., 2019; Andani et 

al., 2020). Agriculture in Ethiopia is subsistence (CSA, 2022). In Ethiopia agriculture serves 

as a source of income and employment. It accounts for over 35.8% of national GDP and 

almost 90% of exports and 72.7% of employment (CIA, 2018).  

Agriculture is the main economic sector which delivers sources of livelihoods to millions of 

people in the Amhara National Regional State. The sector creates 56% of the Region’s GDP, 

while supporting 83% of its rural population. The existence of diverse agro ecological 

conditions makes the region suitable for the production of a large variety of crops and 

livestock resources. Crop and livestock production are the major subsectors contributing 68 

and 20% of the Region’s agricultural GDP, respectively (Ferede Setotaw et al., 2020).  

Despite its diverse and significant contribution, still it is not well developed due to different 

constraints such as soil degradation, ineffective input management, limited application of new 

agricultural technologies, traditional farming methods, inadequate complementary services 

and, soil acidity (Temesgen Gebeyehu (2017). In Ethiopia, soil fertility issues are a major 

cause of food insecurity and poverty (Martey et al., 2019). Low fertility and ineffective soil 

management are the main obstacles to farmer’s production in Ethiopia. To restore and sustain 

soil fertility, an increase in the use of inorganic fertilizer is necessary (Alhassan et al., 2020). 

But continues usage of inorganic/ mineral fertilizer, is not an environmental-friendly and 

sustainable practice as it can cause soil health degradations such as soil acidification, 

depletion of soil organic matter, increase greenhouse gas emissions, environmental 

contamination and a reduction in food safety (Mtangadura et al., 2017; Walling and 

Vaneeckhaute, 2020; Pandey and Diwan, 2021). 

Soil acidity is one of the challenge for the farming community resulted in low productivity 

(Lakachew Ayenew, 2022; Workineh Ejigu et al., 2022; Hana Amare, 2023). Soil acidity is 

among the major constraints leading to nutrients deficiency, low crop yields and food 

insecurity in Ethiopia. Soil fertility decline due to soil acidity is one of the main constraints 
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causing low crop yields in the Ethiopian highlands (Eyasu Elias et al., 2020). Soil acidity 

caused crop yield loss through reducing nutrient availabilities (Phosphorus, Potassium, 

Nitrogen, Calcium, and Magnesium) and increasing solubilizing aluminum or manganese to 

high concentration which causes phytotoxic. About 43% of Ethiopia’s agricultural land is 

affected by soil acidity and 28% is estimated to be strongly acidic with soil pH ranging 

between 4.1 to 5.5 (Agegnehu, Getachew et al., 2019; 2021). Some technologies and practices 

have been recommended to reclaim soil acidity and upgrade the productivity of strongly 

acidic soils (Kiprotich et al.,2024). These involve the growing of acid-resistant plants, 

covering the surface with non-acidic soil, the application of organic fertilizers, and liming. 

Among these practices, liming and the application of organic fertilizers appear the best 

measures, because of their more persistent agronomic effects (Temesgen Desalegn et 

al.,2019; Warner et al., 2023).  

Agricultural lime is a soil conditioner made from crushed limestone or dolomitic limestone 

with the primary active component of calcium carbonate. The application of agricultural lime 

is one of the main strategies for falling soil acidity and growing crop productivity. The 

amount of lime required for acidic soils depends on many factors, including existing soil pH, 

desired or target soil pH, and soil texture. For practical purposes the aim should be to keep the 

top-soil above pH 5.5 (Ritchey et al., 2016).  

Consequently, Ethiopia has initiated an acid soil reclamation strategy that can address 

different segments along the agricultural lime value chain (Warner et al., 2016; Tilahun 

Amede et al., 2019). The goal of the initiative is to provide enough lime to farmers at 

affordable prices in a timely and sustainable way. These initiatives include the production of 

lime in the upstream segment, transportation of lime including the last-mile distribution to 

farms in the mid-stream segment and the use of lime by farmers in the downstream segment. 

Several efforts have also been made to develop acid soil management packages, increase 

awareness through on-farm demonstrations and adoption of liming practices (Tilahun Amede 

et al., 2019). Despite these efforts, however, the actual lime application is negligible in the 

country. Previous studies Warner et al. (2016) showed that only 6% of planned agricultural 

lands received lime treatment, and only 7% of farmers used lime on their land in the first 

Growth and Transformation Plan (GTP I) period. The story was not different in GTP II. Only 
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36% of the planned cultivated lands were treated with agricultural lime in the GTP II period 

(MOA, 2020). In both GTP I and GTP II, only 2.4% of the severe acid soil area (3.7 million 

hectares) have been treated with lime.  

A study demonstrated that liming increased the availability of both water and mineral 

nutrients for plant roots and reduced Al3
+and Mn2

+toxicity through decreasing their 

concentration (Holland et al., 2018). Liming had been shown to increase crop yields 

(Goulding, 2016). However, liming impacts varies across different crops and soil types. 

Liming not only influenced crop quality but improved the development of crop disease 

resistance (Holland et al., 2018). Agricultural production and productivity have stagnated or 

declined in many areas, a fact attributable to soil fertility depletion and decreasing soil pH. 

Soil degradation is recognized as a key factor underlying poor agricultural productivity in 

Ethiopia affecting the livelihoods of farmers and their environment (Amede and Whitbread, 

2020).  

Previous study showed that liming is the most effective method for alleviating soil acidity and 

enhancing nutrient availability (Liu et al., 2020). Lime addition is used to increases soil pH, 

improves soil microbial activity, increases organic matter decomposition, releases essential 

nutrients such as Phosphorus, Potassium, Nitrogen, Calcium, Magnesium, and increases crop 

yields  (Endalkachew Fekadu et al., 2018; Asmamaw Demil et al., 2020; Bossolani et al., 

2020).  

Worsening soil acidity has dire consequences for low-income countries such as Ethiopia. Soil 

acidity results in loss of current as well as future income, and increased risk of crop failure, 

(Warner et al., 2016). Therefore, it should increase the application of lime in order to decrease 

soil acidity to poverty reduction and food security improvement. Hence, to boost the 

production, the agricultural technology (lime) application need to increase. This in turn 

requires knowing the basic determinants of lime technology adoption and its intensity. Hence, 

this study attempted to explore the determinants of lime technology using the Debre Elias 

district as a case study. 
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1.2. Statement of the Problem 

Agricultural production could be improved either by expanding the land coverage or by 

boosting the efficiency of agriculture. However, in the context of Ethiopia land is scarce and 

hence working on the extensive margin is especially challenging in Ethiopia. Therefore, 

boosting productivity through investing in agricultural technologies is the practical approach 

to accomplishing this goal (Mohammed et al., 2015). Through the diffusion of agricultural 

technologies, the government of Ethiopia has been striving to enhance agricultural output and 

solve major economic problems such as food price inflation, unemployment and food 

insecurity and its attempted to get done by an increasing application of agricultural 

technology (Assefa Admassie and Gezahegn Ayele, 2010).  

Soil acidity is a widespread limitation to crop production in many parts of the world including 

sub-Saharan Africa (Workineh Ejigu et al., 2022). In Ethiopia, soil acidity is the major 

problem that is mostly observed in the soil of highlands receiving high rainfall (Wubayehu 

Kidanemariam, 2022).  

The stu dy area, Debre Elias district was suitable for the production of several crops. However, 

soil acidity and fertility depletion is the problem faced by smallholder farmers in the district. 

The report of Debre Elias Agricultural Office in 2023 showed that about 73% of Debre Elias 

cultivated land was affected by soil acidity and soil pH is less than 5.13. This problem is 

primarily resulted from continuous cultivation and crop removal of nutrients, leaching of ions 

due to high amount of rainfall, and continuous use of acidifying chemical fertilizers such as 

Di-Ammonium Phosphate (DAP). As a result, large area of the district has low soil fertility. 

The productivity of the district is declining year after year, and farmers are forced to expand 

their farm land to marginal areas and grazing lands.  

A study was conducted to explain the factors affecting the adoption of lime technology in 

household level data using binary logistic regression model (Lakachew Ayenew, 2022). 

However, previous studies could not show intensity of lime adoption. This inspires me to 

conduct the study by using double hurdle model to show both adoption and intensity. In 

addition, decision to adoption affected by several factors which are different from place to 

place based on the difference in agro ecology and socio-economic situations. Still now, no or 

little empirical studies have been conducted on determinant of lime technology adoption and 
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its intensity in the study area. To fill the above information, gap the main aim of this study is 

to identify factor affecting lime technology adoption and intensity in the study area.  

1.3. Objectives of the Study 

1.3.1. General objective  

The general objective of this study is to examine the determinant and intensity of adoption of 

lime in the study area 

1.3.2. Specific objectives 

 To identify the determinants of lime technology adoption in the study area 

 To identify lime technology adoption intensity determinants for lime adopter farmers  

1.4. Research Questions 

 What are the factors affecting the adoption of lime in the study area? 

 What are the determinants of lime adoption intensity in the study area? 

1.5. Scope and Limitations of the Study 

This study is focused on factor affected lime technology adoption Debre Elias District, East G

ojjam Zone, Amhara Region, Ethiopia. In order to evaluate the gathered data effectively and 

maintain the scope within a stipulated time and financial limit, the study was conducted in one 

district consisting of 16 kebeles of which three kebeles were selected which emphasized on a 

limited number of households (366 HHS) and the determinant of adoption lime technology 

only taking into account. The other limitations of this study is: the use of a cross-sectional 

data rather than the possible panel data for some years. 

1.6. Significance of the Study 

Comprehensive understanding of farm adoption behavior is necessary for sustainable 

agriculture sector development. Adoption of modern technology like lime is an important 

agricultural policy issue. Therefore, the study is essential to understand the factors affecting 

the adoption of lime for increasing production in the study area. It also be important for policy 

makers and other stakeholders to achieve maximum production effort by decreasing soil 

acidity. Policy makers and implementers of different agricultural activities use the findings of 
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the research for designing interventions. The study also provides a base for other studies; that 

focus on similar topic and issues related to the use of lime practices. It provides the bases for 

planning farmers training strategies for the adoption of new agricultural technologies.   

1.7. Organization of the Study 

The study is organized into five chapters. The first chapter consists of the introduction part. 

The second chapter presents literature reviews with theoretical reviews, empirical reviews, 

and conceptual framework subsections. The third chapter describes the methodology of the 

study which consists of descriptions of the study area, sampling procedure, and method of 

data collection and analysis. The fourth chapter deals with the result and discussion of the 

study. Finally, the conclusion and recommendations are presented in the fifth chapter. 
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CHAPTER 2. LITERATURE REVIEW 

2.1. Definition of Terms and Concepts  

Adoption: Adoption of an innovation within a social system takes place through its adoption 

by individuals or groups. According to Feder et al. (1985) adoption can be defined as the 

integration of agricultural innovations into traditional agricultural practices over a long period 

of time. However, Dasgupta (1989) argued that adoption is not a permanent behavior. This 

means that an individual may decide to stop using an innovation for a variety of personal, 

organizational and social reasons. 

Rate of Adoption: Means the portion of the members of the society who start to use a new 

technology or innovation during a specific period of time. 

The intensity of adoption: Is defined as the level of adoption of a given technology. The 

amount of lime adopted per hectare referred to as the intensity of adoption of the 

technologies. 

Technology: According to Cantisani (2006) technology is the application of scientific knowle

dge to the practical aims of human life or, as it is sometimes phrased, to the change and 

manipulation of human environment. Technology as the means and methods of producing 

goods and services, including methods of organization as well as physical technique (Saron 

Mebratu and Tilahun Kenea, 2020).  

Soil acidity: Soil acidity is a condition in which the soil pH is lower than a neutral pH (less 

than 7). 

Lime: Lime is described as containing calcium or calcium magnesium compounds that can 

reduce the negative effects of soil acidity by altering soil acidity and increasing soil pH. 

2.2. Theoretical Literature on Technology Adoption 

2.2.1. Sources of technological change 

Technology is about the relationship between input and output. Technology advancement 

makes it possible to create the same amount of output with a lower input or more output with 

fewer inputs (Colman and Young, 1989). According to Ellis (1993) agriculture sector implem

ent new technologies which helps to enhance the agriculture productivity by improving the 
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soil fertility or decrease the input utilization (labor, land, and capital). He further divided the 

source of technology adoption in to three major sources of technological changes in the 

agricultural sector.  

The first source of technology was learned through experience. Explanation, use a given 

technology for long periods, they become experts on that technology and start to learn from 

its drawback and upgrade the technology. The second source of technological change is 

research and development which are divided into two: applied and basic or fundamental 

research categories. Applied research and development is designed to solve specific and well-

defined practical problems, like improving agricultural crop production. On the other hand, 

fundamental research focuses on broader and more fundamental areas of understanding. 

Fundamental research may be mission oriented (e.g. fundamental biological research intended 

to provide a long-term knowledge base to fight cancer (Bentley et al., 2015). The last source 

of technology change is through importing and adapting from developed nations. They argued 

that this source of technological change has drawback, since new technology built based on 

the innovators country context, as a result new technology may not be suited for the importing 

country (Clarke et al., 2006). 

2.2.2. Mode of technology adoption 

Adoption of the whole package and sequential or stepwise adoption of the component 

package are the two mode of technology adoption. In the adoption of the full package 

program, farmers are expected to adopt a whole package like Ethiopian Comprehensive 

Package (ECP) and Minimum Package Programs (MPP). This program is highly advocated by 

technical scientists. Although the package program is highly promoted by the agricultural 

extension program, mostly such kind of adoption is costly and constrained by resource 

limitation in less developing countries (Ward et al., 2018). Contrary to this, Aldana et al. 

(2011) advocated that farmers prefer to adopt technology sequentially (i.e., farmers adopt only 

one type of technology initially and adopt others through time). As he elaborated farmers’ 

prefer sequential adoption over whole package adoption due to the main reasons related to 

decreasing risk and uncertainty, lack of resources and lower institutional access of getting the 

whole package. 
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In addition to this, Ryan and Subrahmanyam (1975) pointed out that cash constraints are 

another factor which hinder farmers from adopting the whole package. According to him, 

rational farmers with financial constraints will use one technology and earn income from the 

use of this technology, then continue to use another technology according to the profit they 

make according to their combination of business conditions. This process will continue until 

the whole technology is fully adopted. 

2.2.3. Theories of technological adoption and diffusion 

According to; Ellis, (1993); Colman and Young, (1989) stated that the development of 

agriculture sector is highly depending on the successful innovation and their speed of 

adoption. Especially investment in knowledge in the form of science and technology is 

essential for the countries as well as world agriculture sector development. Many scholars 

accounted different factor for the lower success of agriculture sector but, lower rate of 

technology adoption is taken as the major reason for the lower rate of agricultural growth 

(Ellis, 1993; Colman and Young, 1989). As mentioned above, adoption is a decision to use or 

to continue using a given technology. It is quite known that adoption decision is not 

permanent rather it could change at any time due to a number of reasons (Mishra et al., 2015).  

The definition of adoption according to Fisher et al. (2000) the word adoption differs from 

diffusion. The former stand for an individual decision regarding a given technology while 

diffusion is a cumulative process by which new technologies are spread among users and 

measured in consecutive time periods.  

The process of adopting technology has been researched for numerous years among various 

researchers. For example, Rogers’ (2003) five-phase model or “the innovation-diffusion 

model” is the prominent model. According to this model, an individual pass through five 

stages from hearing about an innovation to adoption, and these stages are described as 

knowledge, persuasion, decision, implementation and evaluation stages. Knowledge is the 

first stage where an individual is aware about new technology and how to use it. In this stage 

critical question like why, what and how are always raised because individuals want to know 

more about technology. After an individual became aware about the technology he/she builds 

favorable or unfavorable attitude towards the new technology that forms the so-called 

persuasion. The third phase is the determination stage where an individual makes the choice 
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to utilize or not to utilize a specific technology. The last stage is implementation where an 

individual puts the new technology into use, and at confirmation individuals evaluate the 

results of the new technology and the individual looks for support for his or her decision. 

More specifically, Rogers’ (2003) five-stage model or “the innovation-diffusion model” is 

graphically depicted in the subsequent way. 

 

Figure 1: The five stages of innovation-decision process 

Source: Rogers (2003) 

2.2.4. Agricultural lime production in Ethiopia 

Agricultural lime is produced by both private and public owned lime processing plants. 

However, both the public and private agricultural lime processing factories are operating 

below their potential capacity (Ali Oumer., et al 2023). Publicly-owned lime crushers (Guder, 

Dejen and Kella lime factories) were expected to function at maximum capacity. Nonetheless, 
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because of restricted demand and other internal operational hurdles, the three factories are 

running at suboptimal capacity. Dashen cement factory has a large agricultural lime 

processing capacity but during 2021, it produced only 2% of its maximum capacity. The 

factory manufactured only the of lime agreed to it by the Amhara Provincial Government for 

the 2020/2021 manufacturing period. Likewise, Muger cement factory has the largest 

processing capacity but produced less than 1% of its maximum capacity due to a lack of ag-

lime demand (Ali Oumer., et al 2023). Given the existing potentials in agricultural lime 

processing at the factories established mainly for lime crushing and the cement factories that 

could easily adjust and produce lime for agriculture, we (the authors) argue that producing a 

large quantity of agricultural lime should not be an issue in Ethiopia. 

2.3. Empirical Review 

2.3.1. Factors affecting the adoption of lime technology 

The results of many studies (Challa, Merga, and Urgessa Tilahun 2014; Ayenew, Workineh 

2020; Feyisa Bekele 2020) on technology adoption decision show that households’ 

characteristics socio economic and institutional factors affect the adoption decision. These 

include variables like the sex of the household head, age of the household head, education 

level of the household head, family size, number of active laborers, land holdings, extension 

services, and credit affect adoption decision. 

At the farm level, the economic rate at which farmers apply lime depends on net farm returns 

from lime application. These include expected yield, prices per unit of lime, transportation 

and application stages, as well as the expected number of years of enhanced productivity. All 

of these factors affect the adoption of lime. The application of lime is generally profitable, 

particularly when used in moderate amounts ranging from 2.0 to 2.2 t/ha in conjunction with 

other improved agricultural practices (organic fertilizers and high-yielding varieties) 

(Getachew Agegnehu et al., 2019). 

Lakachew Ayenew (2022) showed that age, educational status, leadership status, economic 

level, family size, farm size, and access to extension expert contact had significant 

relationships with the adoption of agricultural lime inputs on acidic soils. On the other side, 

sex, marital status, and non-farm activities had no significant relationship with lime adoption. 
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The binary logistic regression result also indicated that educational status, leadership status, 

economic level, family size, and access to extension contact were positive determinants 

factors in lime adoption. Whereas, age of the household and farm size of the households were 

negative determinant factors in lime adoption. 

Mesele Belay et al. (2022) uses a multinomial logit model to identify factors affecting the 

adoption decision of multiple agricultural technology include fertilizer, agricultural lime and 

improved seed. The result shows that farmers with more educational level, family size, off-

farm participation, livestock, extension service, credit access, advisory service, and farmers 

closer to plot, all-weather road, and farmers with lower transfer income are more likely to 

adopt new or improved agricultural technology. 

Kiprotich et al. (2024) use a Cragg's Double Hurdle model to determine the factors affecting 

adoption and adoption intensity of integrated soil fertility management technologies include 

lime among farmers.  The results revealed that gender, dependents, farming goal for 

subsistence purpose, decision on information use, farm size, extension services, research 

awareness, and input access, significantly affected household decision on adoption of 

integrated soil fertility management technologies. On the other hand, sex of household head, 

farm size, main source of agricultural information and formal agricultural training had 

significant effect on adoption intensity of integrated soil fertility management technologies 

include lime. 

Zelalem Yekoye (2016) studied farmers' responses to the application of different soil 

conservation measures in order to increase soil fertility. The results showed that there was a 

significant association between age, sex, household size, marital status, literacy status, and 

farm size, but household income had no significant association. Fanuel Laekemariam and 

Kibebew Kibret (2021) found that the result of the study showed that the extent and 

distribution of acidic soil, landscape characteristics, soil texture, land-use type, cropping 

intensity, continuous cropping, and farmer’s perspective are factors that affect soil pH and 

lime adoption. 

Abebaw Hailu and Girma Mulugeta (2022) studies on agricultural technology adoption used 

multinomial logit model. A multivariate logistic regression model showed that gender, age of 

the household, marital status, tropical livestock, education level of the household head, 
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distance to market, extension contact, working household members, access to credit, off-farm 

activities participation, and land size were the determinants of modern agricultural technology 

adoption. 

2.4. Soil Acidity and Acid Prone Areas in Ethiopia  

In Ethiopia, large areas of the highlands in almost all provinces of the region, especially in the 

western part of the country, are affected by soil acidity.  Predominantly, most parts of 

Wollega, Jimma and Ilubabor from the Oromia Region, and Gojjam from the Amhara Region 

are affected by soil acidity problem. These areas receive higher annual rainfall than other 

areas of  the country (Eyasu Elias, 2017).  

Soil acidification, which decreases the pH of the soil solution, is a complex problem resulting 

from the summation of natural and anthropogenic processes. Naturally, weathering of acidic 

parent materials, decomposition of organic matter, and deposition of atmospheric gases such 

as So2, and HCl are natural causes (Goulding, 2016). Anthropogenic activities such as 

continuous application of acid-forming fertilizers including sulfur or ammonium salt and 

contact exchange among transferrable hydrogen on root surfaces and the bases in 

exchangeable form on soils, microbial production of nitric and sulfuric acids accelerate the 

process of soil acidification that could lead to increased soluble Al3
+ concentrations in the soil 

solution. 

2.4.1. Influence of soil acidity on yields of crops 

Soil acidity is attributed to the abundance of mainly hydrogen and aluminum cations in soils 

at levels that interfere with the normal plant growth. Soil acidity has a negative effect on crop 

yields mainly through reduced phosphorus  availability through iron and aluminum fixation 

(Okalebo, 2009). Excess aluminum ions, from soil acidity tend to accumulate in plant roots 

and there by prevent phosphorus translocation to the tops from the roots as evidenced by 

inhibition of root elongation and overall retarded crop development (Kanyanjua et al., 2002). 

One of the multiple characteristics of the acidic soils is the low volume of basic cations, such 

as calcium and magnesium (Opala, 2011). These elements are essential nutrients for plants in 

other words there must be enough quantity of each nutrient in order to assure the development 

and production of the crop (Haynes and Mokolobate, 2001). 
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2.4.2. Improved acid soil management practices 

Enhancement of soil organic matter (SOM) is one of the key approaches of current 

agricultural research and development is to motivate farmers to make better use of organic 

resources to enhance fertility, alleviate elemental toxicity and protect the soil (Tilahun Amede 

et al., 2021). Green manuring, application of compost, lime application, and retention of crop 

residues are the key inputs to enhance soil organic matter and recycle nutrients to the soil. 

Studies have revealed that organic matter promotes microbial activity, improves soil structure, 

aeration, nutrient retention, and water holding capacity (Getachew Agegnehu and Tilahun 

Amede, 2017). Crop residues can reprocess nutrients removed from the soil by crops, while 

green manures contribute substantial amount of nitrogen to subsequent crops and at the same 

time protect the soil against erosion (Kumar and Sukul, 2020). Use of organic matter in the 

form of crop residues, green manures,  compost could also reduce the effects of toxic 

elements by extracting them from the soil solution and incorporating them into organic 

compounds (Cornelissen et al., 2018).   

Liming is one of the main interventions to rehabilitate acid soils with the application of lime 

or gypsum. Liming can shift soil acidity toward nearly neutral levels and improve availability 

of nutrients to plants (Carmeis Filho et al., 2017; Holland et al., 2018). Liming also stimulates 

microbial activities and enhances fixation and mineralization of nitrogen, there by legumes 

benefit highly from liming as aluminum toxicity and acidity suppresses microbial activities 

and nutrient cycling (Kunito et al., 2016). Liming materials are normally expressed in calcium 

carbonate (CaCo3) (Yang et al., 2018).  

2.5. Effects of Lime on Crop Productivity Improvement 

Lime is used to increase in crop productivity and crop quality as compared to the unlimed 

treatment in crops (Fageria and Baligar, 2008; Abubakari et al., 2016). Long-term field trials 

proved that lime has an equalizing effect on annual and seasonal fluctuations regarding the 

availability of plant nutrients and thus the final crop yields. Better crop results were often 

obtained during the second year of lime application than the first year (Temesgen Desalegn et 

al., 2017).  
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Temesgen Desalegn et al. (2017) reported that the effect of lime on acid soil amelioration and 

barley grain yield was highest during the initial four years, but in the final year, grain yield 

declined substantially. This yield decrease in the final year indicates re-acidification of the 

soil. This might be due to lime-enhanced vegetative growth, thereby enabling the plant to bear 

a higher number of pods than the untreated soil condition and neutralizing soil acidity by 

lime, which in turn increases the availability of phosphorus for plant uptake through a 

reduction in its fixation on acid soils (Workneh Bekere et al., 2013).  

Moreover, adoption of lime improved the plant's ability to absorb phosphorus by eliminating 

aluminum toxicity and enhanced the vegetative growth, which resulted in an increased yield. 

Liming of acid soil increased plant height, grain yields, and phosphorus uptake (Chimdi et al., 

2012). This increase is related to the increase in soil fertility and the reduction of the toxic 

concentration of acidic cations. This, in turn, improves plant growth, which most likely 

resulted from the enhanced conditions for seedling growth, and also helps in raising the pH of 

the soil, which reduces the effect of acidity on the performance of the crop. 

2.6. Conceptual Framework 

From the previous studies, it is confirmed that the adoption of lime technology is expected to 

improve crop productivity with reduced soil acidity. At household level the adoption of lime 

technology is determined by different factors. These include demographic, socio-economic, 

and institutional factors. All these factors result in a farmer's forming positive or negative 

perceptions and attitudes towards lime technology. Those factors included in this study are 

shown in the conceptual framework in Figure 1 below: 
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Figure 2: Conceptual framework of a study 

Source: Own computation based on literature.  
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CHAPTER 3. RESEARCH METHODOLOGY 

3.1. Description of Study Area 

This study was conducted in the Debre Elias district of East Gojjam Zone, Amhara Regional 

State, which is located around 340 km northwest of Addis Ababa, Ethiopia, and about 41 km 

northwest of Debre Markose town. It is bounded by the Abay River at the south and west, the 

west Gojjam Zone at the northwest, Machakele district at the north, and Guzamen district at 

the east. According to the Debre Elias district Agricultural Office (2023), there are 15 

farmers’ kebeles and one town administrative kebele. This district has a total population of 

106,864, of whom 53,364 are men and 53,500 are women; 7,928, or 9.65%, are urban 

inhabitants. The district has a total area of 1,166 km2, with a population density of 91.68 

people per square kilometer. 

The agro-ecology of the district is divided into two main parts, namely Woina Dega, which 

covers 86% of the total area. The remaining part, which is about 14% of the area, belongs to 

Kola. The mean annual temperature and mean annual rainfall are estimated to be 18–27°C 

and 1150 mm, respectively. In the study area, smallholder farmers are engaged in livestock 

rearing activities and crop production (mixed farming).  Rain-fed agriculture is the dominant 

economic activity of the district, which serves as the livelihood base for smallholder farmers 

(Debre Elias district Agricultural Office 2023). Smallholder farmers produce both cash and 

food crops simultaneously. The altitude of the study area, which ranges from 800 to 2200 

meters above sea level (Birara Endalew et al., 2020). Lime started in 2010 E.C. in the Debre 

Elias district and was adopted in Kebeles farmers training centers (FTC). 
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Figure 3: Study area map. 

Source: Own constructed using Arc GIS. 

3.2. Sampling Technique and Sample Size Determination 

Sampling technique: The cross-sectional (survey) research design was applied in this study. 

The sampling technique plays a great role in the accuracy and validity of information. Multi-

stage sampling techniques were employed to collect the data. The kebeles were the major 

target areas for sample selection. In the district, there are 16 kebeles, of which three (Degiba, 

Abesheb, and Aliyaszuriya) were selected purposively in the first stage. In the second stage, a 

list of all smallholder farmers in the three kebeles were stratified into two strata: lime adopters 

and non-adopters by using stratified sampling technique. In the third stage, 366 total sample 

households were selected using proportionate random sampling technique 134 from adopters 

and 232 from non-adopters of lime.   
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Sampling unit: For this study, different data were collected from the plot level by using a 

survey questionnaire. But the sampling unit was a household for analysis purposes. 

Sampling frame: The sampling frame for this study is the list of households in the district. 

These households include both those who participated and did not participate in lime 

adoption. 

Sample size determination: According to the data from Debre Elias Agricultural Office 

(2023) the total number of households of the district was 8,003. To determine the sample size 

by using  Cochran (1977) sample size determination formula: 

n =
z2(pq)

e2             n =
1.962(0.50.5)

0.052 = 385 

where: n is the sample size, z is the selected critical value of desired confidence level (in our 

case 95% CI = 1.96, p is the estimated proportion of an attribute that is present in the 

population (in this study, since no estimated available we set at 50% or 0.05), q is equivalent 

to 1-p (1-0.5 = 0.5), and e is the desired level of precision (in this case 95% or 0.05). If the 

study population is small, the size can be reduced, Cochran said. To do this, he proposed the 

following statistical formula (Cochran, 1977).  

n =
n0

1 +
n0 − 1

N

         n =
385

1 +
385 − 1

8,003

= 366 

where: n = sample size, n0 = 385 and N total population  

Therefore, the total simple size required from adopters and non-adopters of respondents were 

366 respondents were used to collect data. 
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Table 1: Sample size distribution from sampled kebeles 

No Kebeles Number of total household Number of sample household 

1 Degiba 947 144 

2 Abesheb 776 118 

3 Aliyaszuriya 684 104 

4 Total  2407 366 

 

3.3. Data Sources, Types and Methods of Data Collected 

Cross-sectional data was employed in order to collect both qualitative and quantitative data 

from primary and secondary sources. 

A. Secondary data 

The main sources of secondary data and information for this study were reports as well as 

records of published and unpublished documents of the Debre Elias Agriculture Office related 

to lime. Specifically, the price information for basic inputs were taken from Debre Elias 

Agriculture Office. 

B. Primary data  

The study principally employed primary data. A structured questionnaire (both closed-ended 

and open-ended questions) was prepared, pretested in the field, and adjusted accordingly. The 

questionnaire was translated from English to Amharic (the local language of the study area) to 

make the questions simple, clear, and understandable to the respondents, and implemented. 

Three enumerators with a B.Sc. degree were trained on how to administer the data collection 

work and could speak the local language. Finally, the data was collected from a sample of 

producers and interviews with district agricultural experts. 

3.4. Methods of Data Analysis and Specification of Analytical Model 

Descriptive and inferential statistics and the econometric model were actively employed for data 

analysis. Those analyses were performed using STATA software version 17. 
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3.4.1. Descriptive statistics  

The descriptive analysis is essential in providing a better understanding of specific features of 

sample units. It allows comparing different categories of the sample unit for the desired 

characteristics by using tables, minimums, maximums, frequencies, percentages, means, and 

standard deviations. It explains and interprets the data obtained from sampled households’ 

institutional, demographic, and socioeconomic characteristics. Appropriate statistical tests, 

such as the t-test (for continuous variables) and the Chi-square test (for discrete variables), 

were applied.  

3.4.2. Econometrics model specification 

Various econometric models have been employed to analyze the adoption and intensity 

behavior of farmers and identify the key factors in technology adoption. Some of the methods 

are tobit, double hurdle and Heckman (Intriligator, 1983). Based on the objectives of the study 

and the type of data available, the econometric model can be specified. The initial step 

involved conducting a diagnostic likelihood ratio test to estimate probit, truncated, and tobit 

regression models. The likelihood ratio test was used to compare the goodness of fit between 

the tobit and double-hurdle models (Greene 2002, 2012). According to Greene (2012), the 

likelihood ratio test for the tobit restriction can be carried out in the following manner: 

Lg = 2(LRprobit + LRtrancated − LRtobit) 

where: Lg is the likelihood ratio test statistics, LRprobit + LRtruncated − LRtobit are the 

likelihood ratios of the three models. Because our estimated Lg was found to be statistically 

significant, we proceeded to employ the double hurdle model, which is a better alternative to 

fit the data. To choose between Cragg’s double-hurdle or Heckman, we considered the inverse 

mills ratio of the Heckman estimate. The coefficient of the inverse Mills ratio, which is the 

error covariance, was found to be statistically insignificant, indicating the absence of 

selectivity bias, hence the choice of Cragg’s double-hurdle for this study. Another statistical 

test used for comparing model is Akaikes Information Criteria (AIC) developed by (Akaike, 

1974). Accordingly, the decision rule for this statistical test is that the model with the lowest 

AIC taken the best model among competing model. 
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AIC = −2(loglikelihood) + 2K 

where: K is the number of estimated parameters included in the model, log likelihood of the 

model is derived by separately estimating each competing models. Therefore, to analyze our 

randomly selected sample data, the Double Hurdle method was implemented in this study. 

Double Hurdle Model: The double-hurdle model was formulated by (Cragg, 1971). The 

model assumes that farming household heads make two sequential decisions with regard to 

the adoption and intensity of lime technology. The double hurdle model was used for the 

analysis with the assumption that the determinants of lime adoption and its intensity were 

independently determined. The individual’s determinants of lime adoption are dichotomous, 

involving two mutually exclusive alternatives. The double hurdle model, on the other hand, 

allows for the adoption and level of decision to be used by different sets of factors and for the 

different factors to have different effects on each decision. 

The study under take probit regression model to quantify the factors determines lime adopter 

and non-adopter among farmers in Debre Elias district. The fact that the dependent variable is 

a dichotomous justifies the use of a binary model (probit model). Accordingly, the dependent 

variable determinants of lime adoption assume only two values: one if the farmers adopt lime 

and zero if a farmer does not adopt. The first hurdle is the lime adoption equation estimated 

by using a probit model as described in the equation: 

Pi
∗ = β1xi  + ɛi~N(0,1)  

where, i = 1, 2…n 

pi = 1 𝑖𝑓 pi
∗ > 0 

pi = 0 𝑖𝑓 pi
∗ ≤ 0 

where, Pi
∗ is latent or unobserved lime adoption decision (1 if adopter and zero (0) otherwise), 

representing the individual’s participation decision on lime adoption, pi is observed lime 

adoption decision. To be specific, it takes 1 if a household adopt lime and is positive; and it is 

zero otherwise, 𝑥𝑖 is a vector of independent variables (explanatory) variables that affect 

adoption of small holders lime on agriculture , β1 is objective to be estimated (parameters to 

be estimated) is house hold to adopt lime, ɛ𝑖 is an error term is normally distributed with 
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mean zero (0), and standard deviation of 1, and captures all unmeasured variables. The second 

level of the analysis involved the truncated regression model for determination of factors that 

determine lime technology adoption intensity. Observations on positive and greater than the 

optimum lime adoption intensity are only used in the analysis: 

Yi
∗ = βxi +  ɛi~N(0, σ2) 

Yi = Yi
∗ > 0 𝑎𝑛𝑑 pi = 1 

                                                          Yi= 0, 𝑖𝑓 𝑌𝑖
∗ ≤ 0  

where: Yi is the observed amount lime technology use  which depends on the latent variable 

Yi
∗ being greater than zero and conditional to the decision to use pi lime, xi is the vector of 

explanatory variables hypothesized to determine lime adoption intensity, Yi
∗ is the latent or 

unobserved amount of lime adoption. 

3.5. Definitions of the Variables and Working Hypothesis 

One of the important parts of this section is to specify and hypothesize the dependent and 

explanatory variables that were used in the model. Regarding its definition, measurement, and 

hypotheses of variables that was used in our model, summarized. 

3.5.1. Dependent variables 

Lime adoption decision: The dependent variables in this study are lime adoption decision for 

the probit model, which is a dummy variable that takes the value 1 if the household adopts 

lime; otherwise, it takes the value zero (0). 

Quantity of lime applied: It is a continuous variable that represents the outcome (dependent) 

variable for the double hurdle model. The intensity of lime adoption was measured amount of 

lime adopted in kg per total land in hectare. An adopter is defined as someone who uses at 

least one improved technology (Alemayehu Bashe et al., 2018). In this study, adopters are 

defined producers who adopted lime to the production and non-adopter farmers who have not 

applied lime to production. Intensity of adoption refers to an index indicating the farmer’s 

level or extent of lime adoption. Extent of the respondent farmer has adopted the lime, was 

calculated by employing the following formula: 
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AI =
lime adopted in kg

total land in hectare
 

3.5.2. Independent variables 

The independent variables are identified from previous studies and the nature of the study 

area. These variables are expected to result in variations in the use of lime in agricultural 

production by farmers in the study area. The independent variables are as follows: 

Age of household head (AGEHH): This variable is continuous and is measured in years 

from birth. It is assumed that as farmer age increases, the probability of adoption is expected 

to decrease because, as farmer age increases, the farmer is expected to become more 

conservative (Aman Dassa, 2022). In other word with age farmers can get experience in 

adoption of lime it gets anticipating participation decision to lime adoption.  Therefore, it was 

hypothesized that it affects adoption negatively or positively with the increase in the age of 

farmers. 

Education status (EDU):  It is often assumed that educated farmers are better able to process 

information and search for appropriate technologies to alleviate their production constraints. 

Geofer (2004) stated that education enhances farmers' willingness to adopt even new 

management practices by improving their managerial capacity. It is treated as a categorical 

variable to see its influence on the adoption of lime technology. It is measured as zero (0), if 

the farmer is illiterate 1, if the farmer can read and write only, and 2, if the farmer attended 

formal education. Therefore, education was hypostatized to affect lime adoption positively. 

Household size (HH SIZ): Continuous variable representing the number of people living in a 

house as parents, children, and relatives under one household leader in terms of ME. It is 

expected that as the size of the household increases, the adoption of new technology was 

increase. This implies that farmers with large households was certainly generate more income 

through large-scale production of improved technologies (lime) using household labor 

(Lakachew Ayenew, 2022). Contradict Mengistu Ketema and Degefu Kebede (2017)  as the 

size of the household increases, the adoption of new technology decreases due to the limited 

capacity to afford technology given the extra living expenses required for the household 

members. It measures man-equivalent. Therefore, it was hypothesizing that household size 

and adoption of lime are expected to be positively or negatively related. 
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Access to credit (PRA CR): It requires credit to procure complementary inputs to maximize 

their benefits. Farmers without cash and no practice of credit was find it very difficult to attain 

and use new technologies. Credit facilities emerged as a significant positive influence for 

small landholders as they released financial constraints, enabling them to procure more 

agricultural technologies. It is measured as a binary variable: 1, if the farmer gets credit, and 

zero (0), otherwise (Pandey and Diwan, 2021). It was hypothesized to affect the adoption of 

lime technologies positively. 

Farm size (FA SIZ): Refers to household total land size owned. Therefore, farm size is an 

important variable. It is a continuous variable measured in hectares. Increase land size leads to 

decrease lime adoption due to limited supply of labor, especially during the peak time of lime 

adoption, and moreover, lime is a labor-intensive technology. It was hypothesized to have a 

negative effect on the adoption of lime. 

Extension service (EXT SERV): An extension service agent refers to the involvement of 

agricultural experts in developing the general cognitive abilities of farmers via training, 

experience sharing, and practical help. It is expected that farmers who have contact with 

development agents are more likely to adopt agricultural inputs like lime than farmers who 

have no contact with development agents. This is a dummy variable measured as 1 if the 

farmer has access to extension service about lime adoption and zero (0), otherwise. Contact 

with extension agents increases the adoption of lime (Lakachew Ayenew, 2022). Therefore, 

extension service was hypostatized to affect lime adoption positively. 

Participation in training: Training is one of the means by which farmers acquire new 

knowledge and skills, and it is measured in terms of participation in the training program and 

treated as 1, for farmers who participated in the training of lime zero (0), otherwise. Hence, 

participation in training influences farmers’ adoption behavior. It was hypothesized to affect 

adoption of the practice positively. 

Livestock holding (LIV HOL): Is a continuous variable that represents the livestock holding 

of a household measured in a tropical livestock unit (TLU). This could be due to the fact that 

households with a larger number of livestock holdings minimize the capital constraints to 

purchase agricultural inputs as well as their risk-taking behavior to use technologies like lime 
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(Mengistu Ketema and Degefu Kebede, 2017). It was hypothesized to affect adoption of the 

practice positively. 

Distance to input market (MRK DIS): Is another important factor influencing the adoption 

of agricultural technology. The household is far from market centers, making it difficult to 

access information about technology and prices (Negase Tamirat, 2021). Therefore, it was 

hypothesized to affect adoption of the practice negatively. 

Perception of soil acidity level (PER ACID): Show that farmers’ perceptions of the acidity 

of their land have a significant bearing on their decisions to use lime technology. Farmers 

who perceive that their land is affected by acidity require more lime technology (Vanlauwe et 

al., 2011). It is a dummy variable 1 if acidity high zero (0), otherwise. Therefore, it was 

hypothesized to affect adoption of the practice positively. 

Dominant slope: Slope is related to soil erosion and deposition processes. Fanuel Laekemaria

m and Kibebew Kibret (2021) mentioned a decreasing trend in soil pH with increasing slope 

classes. It is a dummy variable and measured 1 if slop is flat zero (0), otherwise. Therefore, it 

was hypothesized to be positively related to the adoption of lime technology. 

Number of framing plots managed (PLOTNO): This is defined as the total number of plot 

that the farmer has manage during the production season. A plot is a piece of land used for 

different purposes. Increase land fragmentation leads to decrease lime adoption. It is a discrete 

variable measured in number. Therefore, it hypothesized that lime adoption would be 

negative. It is contradict with the finding of Kerale Kasaso (2015). 

Land ownership (LNDOWNER): This is a dummy variable measured as 1 if the farm or 

land for the production is owned and zero (0), otherwise. Farmers give priority, especially 

during peak periods of farming, to their own land, as they would acquire the whole output that 

would be obtained from the land. Therefore, it was hypothesized to affect adoption of the 

practice positively. 
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Table 2: Summary of definition and measurements of variables and its hypothesis 

Description of variables Definition and measurements 
Expected  

sign 

Dependent variable       

 Lime adoption decision Dummy 1 if the household is adopt 0, otherwise    

 Outcome variable   

 Quantity of lime used Continuous measured in adoption index   

Independent variables   

 Age of household head Continuous measured in year +/-ve 

 Education Status   Categorical If 0ilitrate, 1 read and write,2 formal 

educ 

+ve 

 Household size Continuous measured in man equivalent +-ve 

 Practice of credit 1 gets credit 0, otherwise  +ve 

 Farm size Continuous measured in hectare -ve 

 Extension service Dummy 1 if access 0, otherwise +ve 

 Participation in training Dummy  1 participated 0, otherwise +ve 

 Livestock holding Continuous measured in total livestock unit  

(TLU) 

+ve 

 Distance to input market Continuous measured in minute  -ve 

 Perception of soil 

acidity level 

Dummy 1 high 0, otherwise +ve 

 Dominant slope Dummy  1 flat 0, otherwise +ve 

 Number of framing plots  Discrete  measured in number -ve 

 Land ownership Dummy 1 owned 0, otherwise +ve 
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CHAPTER 4. RESULT AND DISCUSSION  

This chapter presents results and discussion in two main sections, descriptive results and 

econometrics result. 

4.1. Distribution of Respondents in Their Respective Kebeles 

The numbers of respondents involved in the study from Degiba, Abesheb and Aliyaszuriya 

kebeles were 144, 118 and 104, and share 39.34%, 32.24% and 28.42% of 

the total respondents, respectively (Table 3). 

Table 3: Distribution of respondents in their respective Kebeles 

Kebeles Adopters Non-adopters Total 

Frequency % Frequency % Frequency % 

Degiba 25 18.66 119 51.29 144 39.34 

Abesheb 61 45.52 57 24.57 118 32.24 

Aliyaszuriya 48 35.82 56 24.14 104 28.42 

Total 134 100.00 232 100.00 366 100.00 

 

4.2. Households Characteristics by Descriptive and Inferential Statistics  

Age of household head: The average age of the whole sampled household heads was 45.44 

years, with the minimum and maximum ages of 23 and 80 years, respectively. The average 

age of adopters and non-adopters were 43.89 and 46.34, respectively. The independent t-test 

result implied that there was a significant mean difference between the adopters and non-

adopters in relation to age at p<0.1 significance level (t = 1.9, p = 0.06).   

Household size: The average household size of the whole sampled households was 2.99, with 

a minimum and maximum of 1.1 and 8.1, respectively. The average household size of 

adopters and non-adopters was 2.94 and 3.02, respectively. The independent t-test result 

implied that there was no statistically significant difference between adopters and non-

adopters in household size (t = 0.6, p = 0.56). 

Livestock holding: In the study area, farmers rear animals for different purposes and serve as 

a source of income, food, or draft power. Basically, cattle, small ruminants, horse donkeys, 

and poultry are the major groups of livestock at Debre Elias district. The result in Table 4 
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reveals that the average number of livestock owned by the overall respondent in the study area 

was 4.90, whereas the mean number of livestock owned by adopters and non-adopters was 

5.00 and 4.84 in TLU, respectively. As a survey year result indicated, there was no 

statistically significant difference between adopters and non-adopters in livestock holding (t = 

-0.65, p = 0.52). In order to make comparison easy, depend on (Strock et al., 1991) the 

livestock population of the sampled household converted to TLU. 

Farm size: The result in Table 4 reveals that the mean farm size of total respondents was 

1.48.  The average farm size of adopters and non-adopters was 1.74 and 1.33 hectares, 

respectively. In other words, adopters have significantly higher farm sizes than non-adopters 

of lime. The independent t-test result implied that there was a significant mean difference 

between the adopters and non-adopters in relation to farm size at p<0.01 significance level (t 

= -9, and p = 0.00). 

Number of framing plots managed: The result in Table 4 reveals that the mean plot number 

of total respondents was 4.64. The average plot number of adopters and non-adopters was 

4.60 and 4.66, respectively. As a survey year result indicated, there was no statistically 

significant difference between adopters and non-adopters in number of plots (t = 0.40, p = 

0.68).  

Perception of soil acidity levels: The data collected at the plot level shows that the response 

of the respondent is different in their plot. For this reason, the soil acidity level changed in 

percent. The acidity level of the district is 73% (District Agriculture Bureau, 2023). Due to 

this, medium acidity is considered a high acidity level. The result in Table 4 reveals that the 

mean acidity level of total respondents was 88.30% high and 11.70% low. But the average 

acidity level of adopters was 96.27% high and 3.73% low, and the average acidity level of 

non-adopters was 83.69% high and 16.31% low. The independent t-test result implied that 

there was a significant mean difference between the adopters and non-adopters in relation to 

acidity level at p<0.01 significance level (t = -4.30, p = 0.00). 

Land ownership: The data collected at the plot level showed that the respondent's response 

differed depending on their plot, resulting in a change in land ownership percentage. The 

result in Table 4 reveals that the mean land ownership of total respondents was 80.60% 

owned and 19.40% not owned (rented). But the average land ownership of adopters was 
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86.63% owned and 13.37% not owned, and the average land ownership of non-adopters was 

77.12% owned and 22.88% not owned. The independent t-test result implied that there was a 

significant mean difference between the adopters and non-adopters in relation to land 

ownership at p<0.01 significance level (t = 2.75, p = 0.01). 

Distance to input market: The result in Table 4 reveals that the mean distance from the input 

market of the total respondents was 79.65. But the average distance of adopters and non-

adopters was 74.93 and 82.37, respectively. The independent t-test result implied that there 

was a significant mean difference between the adopters and non-adopters in relation to 

distance to input market at the p<0.1 significance level (t = 1.85, p = 0.06). 

Table 4: Summary of continuous demographic, socio-economic and institutional variables 

Variable Adopters Non-adopter Total  T 

Mean  Sd  Mean  Sd  Min.  Max.  Mean  Sd  

Age of household head 43.89     11.35 46.34 12.34 23 80 45.44 12.03 1.9* 

Household size 5.74 1.34 5.68 1.21 2 11 5.70 1.25  

Man equivalent 2.94 1.25 3.02 1.25 1.1 8.1 2.99 1.24 0.6NS 

Livestock holding  5.00  2.49 4.84     2.22 0 18.34 4.90  2.32 -0.65NS 

Farm size 1.74 0.63 1.33 0.49 0.63 3.75 1.48 0.58 -8.9*** 

Number of plots 4.60    1.11 4.66    1.32 2 11 4.64    1.24 0.4NS 

Acidity level 96.27 15.78 83.69 31.73 0 100 88.30 27.65 -4.3*** 

Land ownership 86.63 26.66 77.12 34.86 0  100 80.60 32.39 -2.75*** 

Distance to input  

Market 

74.93    33.98 82.37   38.55 10 285 79.65    37.07 1.85* 

Note: ***, ** and * = at p<0.01, p<0.05 and p<0.1 significance probability level respectively, 

Sd = Standard deviation, Max. = Maximum, Min. = Minimum, T = T-value, NS = No 

significant. Source: Survey result, 2023 
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Education status: The survey results in Table 5 show that out of the total respondents 

42.08%, the household heads were illiterate, 18.58% could only read and write, and 39.34% 

attended formal education. In addition to this, 28.36% and 50.00% of adopter and non-adopter 

sample respondents were illiterate, 21.64% and 16.81% of the adopter and non-adopters could 

read and write, and 50.00% and 33.19% of the adopter and non-adopters attended formal 

education, respectively. The Chi-square test showed that there was a significant association 

between the adopters and non-adopters in terms of education status at P<0.01 significance 

level. 

Practice of credit: The survey results in Table 5 show that out of the total respondents, 

51.91% used credit and 48.09% didn’t use credit. In addition to this, 67.91% and 42.67% of 

adopter and non-adopter sample respondents used credit, and 32.09% and 57.33% of adopters 

and non-adopters did not use credit, respectively. The Chi-square test shows that there was a 

significant association between the adopters and non-adopters in terms of practice credit at 

p<0.01 significance level.  

Participation in training program: The survey results in Table 5 show that of the total 

respondents, 47.81% attended a training program on lime adoption, and 52.19% didn’t attend 

a training program on lime adoption. In addition to this, 98.51% and 18.53% of adopter and 

non-adopter sample respondents attended training, and 1.49% and 81.47% of adopter and 

non-adopter sample respondents had not attended training, respectively. The Chi-square test 

shows that there was a significant association between the adopters and non-adopters in terms 

of attended training at p<0.01 significance level.  

Extension service: The survey results indicated in Table 5 show that of the total respondents, 

50.30% made contact with development agents, and 49.70% didn’t get support and had not 

made contact with development agents. In addition to this, 98.50% and 22.40% of adopter and 

non-adopter sample households had access to extension experts’ support and contact, 

respectively, and 1.50% and 77.60% of adopter and non-adopter households had not had 

contact with development agents respectively. The Chi-square test shows that there was a 

significant association between the adopters and non-adopters in terms of extension at p<0.01 

significance level. Out of the total adopters only 25% have extension service and used 
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recommended rate of lime and the remaining 75% have access to extension service and use 

below the recommended rate 

Dominant slope: The survey results indicated in Table 5 show that of the total respondents, 

69.10% were non-flat and 30.90% were flat. In addition to this, 83.60% and 60.80% of 

adopter and non-adopter sample households were non-flat, and 16.40% and 39.20% of 

adopter and non-adopter households were flat, respectively. The Chi-square test shows that 

there was a significant association between the adopters and non-adopters in terms of 

dominant slop at p<0.01 significance level. 

Table 5: Summary of categorical variables 

Variable  Adopters Non-adopters Total Chi2 

 Freq. % Freq. % Freq. % 

Education 

status 

Illiterate 38 28.40 116     50.00  154    42.10 16.62*** 

Read and write 29 21.60  39        16.80   68      18.60 

Formal education 67 50.00  77       33.20 144       39.30 

Training No 2 1.50 189       81.50 191      52.20  217.72***   

Yes  132 98.50 43       18.50 175       47.80 

Credit No  43 32.10 133        57.30 176      48.10  21.67*** 

Yes  91 67.90 99       42.70  190       51.90  

Extension No  2 1.50 180       77.60 182        49.70 196.74*** 

Yes  132 98.50  52        22.40 184      50.30 

Slop  Non flat 112 83.60 141 60.80 253 69.10 20.70 ***  

Flat 22 16.40 91 39.20 113 30.90   

Note: *** = p<0.01 significance probability level, and Freq. = Frequency. 

Source: Survey result, 2023 

4.3. History of Lime Technology Adoption 

Information gathered from key informant interviews revealed that lime production in Dejen 

started in 2010 E.C. in the study area and was adopted in Kebeles farmers training centers 

(FTC). The government gave lime without payment as a trial and to begin the extension 

service in 2012 in Yejube, Motta, Machakele, Gozzamen and Enebse sar midr districts of East 

Gojjam. But after a year, the government delivered to farmers at a price of 80 birr per quintal 
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via FTCs.  The recommended lime per unit of land (ha) in the study area was 2000 kg (20 

quintals). Lime is sown in two ways: after plowing the land before two months of sowing, the 

crop uses the full recommended lime (20 quintals), and during sowing, the crop uses one-

fourth (1/4) of the recommended lime. In this district, there is an absence of machines for 

application of lime, which are not available in the local market. To solve this problem, they 

are currently using their hands to sow lime. Once applied the lime have been considerable 

effect to minimize soil acidity problem for four years. 

4.4. Status of Adoption of Lime Technology 

In this study, adoption of lime technology refers to the continued use of lime on an area of 

land. Here, the respondents who have used the study area during the survey year and in any 

two of the years before the survey year of this study are considered adopters. Farmers who 

never adopted lime are categorized as non-adopters. Accordingly, the study reveals that out of 

the total respondents, 134 (36.61%) household heads adopted lime technology, whereas 232 

(63.39%) of the sample household’s non-adopters. This indicated that the majority of the 

respondents were non-adopters of lime technology. The main reason for not adopting lime 

technology is price increments from year to year. Farmers in the study area have used about 

49% of the recommended rate of lime where the recommended rate is 2000 kg/ ha. The result 

depicts that use levels of lime in general falls below the recommended rates. 

 

  

Figure 4: Status of adoption of lime technology. 

Source: Survey result, 2023 

134, 37%

232, 63%

adopter

non adopter
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4.5. Current State of Farmers in Utilizing Lime 

The survey results in Table 6 show that from the total respondents, 2.19% adopted lime at a 

decreasing rate, 15.30% started adoption recently, 63.39% have a plan to adopt, and 19.13% 

adopted with an increasing rate. This indicates that most of the respondents have a plan to 

adopt lime technology. Therefore, the government needs additional efforts to supply and 

distribute lime. 

Table 6: Current state of farmers in utilizing lime 

 Current state of farmers in utilizing lime Frequency % 

Adopters Adopting with decreasing rate 8         2.19 

 Started adoption recently 56        15.30  

 

Non adopters 

Adoption with increasing rate 70       19.13  

Have  plan to adopt 232       63.39 

Total 366 100 

Source: Survey result, 2023 

4.6. Production and Productivity  

The result in Table 7 shows that the mean yield obtained from adopters was 37.82 qt/ha. However, the 

mean yield obtained from non-adopters was 28.89 qt/ha. The average product obtained from adopters 

and non- adopters was 30.66 and 15.79 quintals, respectively. The independent t-test result implies 

that there was a significant mean difference between the adopters and non-adopters in relation to 

production and productivity at the p<0.01 significance level (t = -17.8, p = 0.00) and (t = -4.85, p = 

0.00), respectively. Compared to non-adopter adopters, they produce a high quantity in the study area.  

Table 7: Descriptive of production and productivity for adoption of lime 

Variables 

 

Adopters  Non-adopters  Total t-test 

Mean Sd Mean Sd Mean Sd 

Total production 30.66 9.59 15.79 6.35 21.23 10.51 -17.8*** 

Productivity in qt/ha 37.82 15.63 28.89 17.73 32.16 17.51 -4.85*** 

Note: Sd =Standard deviation 

Source: Survey result, 2023 
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4.7. Econometric Model Results  

Before running the econometric analysis, the data was tested against different econometric pro

blems. 

Multicollinearity: The multicollinearity test for all continuous variables was also done using 

the variance inflation factor (VIF). Specific to dummy variables, the contingency coefficient 

was calculated to test for the existence of a multicollinearity problem. The issue arises when 

one or more independent variables are linearly dependent on each other. The existence of 

multicollinearity might cause the estimated regression coefficients to have the wrong signs, 

which might lead to the wrong conclusion. VIF can be defined as: 

VIF(Xi) =
1

1 − Ri2
 

where: Ri2 is the square of multiple correlation coefficients that results when one explanatory 

variable (Xi) is regressed against all other explanatory variables. The larger the value of VIF 

(Xi), the more collinear the variable Xi is. As a rule of thumb, if the VIF of a variable exceeds 

10, there is a multicollinearity problem. Likewise, to test the multicollinearity problem of 

dummy variables, contingency coefficients were used. When the value of the correlation 

coefficient is > 0.8, there is a multicollinearity problem. The regression and correlation matrix 

results showed that multicollinearity didn’t exist among variables.  

Heteroscedasticity: One of the assumptions in regression analysis is that the errors (ui) 

exhibit homoscedasticity, meaning they have a constant variance σ2. If the errors do not have 

a constant variance, we say they are heteroscedastic. However, the estimated parameters of a 

regression in which heteroscedasticity is present are consistent, though they are inefficient. 

Accordingly, the data was checked for heteroscedasticity using the Breusch-Pagan test, and 

the result showed that there was no serious problem of heteroscedasticity. Therefore, the 

analysis included all the relevant variables. 

4.7.1. Factors determining lime technology adoption   

A result from the first stage of the double hurdle model has been estimated by maximum 

likelihood. The overall model is significant at 1% (p<0.01) significant levels (Prob > Chi2 = 

0.00), as indicated by the log pseudo likelihood value of 346.67, and this suggests that the 
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explanatory variables included in the models are meaningful and relevant. The results from 

the first stage of the double hurdle model indicated that the statistically significant factors 

determining the adoption of lime technology were age, farm size, land ownership, training, 

distance to the input market, and extension. The marginal effects of the probit model show 

changes in the probability of adoption of lime technology for an additional unit increase in the 

independent or decision variables. 

Farm size: The analysis using the probit model in Table 8 revealed that farm size has a 

significant positive impact on the participation of adopting lime technology at the p<0.01 

level of significance. Larger farm sizes were associated with more diversified income 

compared to smaller farms, allowing households to have greater financial resources to invest 

in lime technology. The marginal effect analysis showed that for every one-hectare increase in 

farm size, the probability of adopting lime technology increased by 8%, holding all other 

variables constant (Abebaw Hailu and Girma Mulugeta, 2022).  

Land ownership: Ownership of land has a significant and positive impact on the adoption of 

lime technology, as expected. The probit model analysis demonstrated a significant and 

positive relationship between land ownership and the participation of adopting lime 

technology at the p<0.01 significance level. The marginal effect result indicated that with 

each additional percentage of land ownership, the probability of adopting lime technology 

increased by 12.4%. This indicates that farmers who owned land were more inclined to adopt 

lime technology compared to those who rent land. The preference for their own land, 

particularly during peak farming periods, stems from the fact that they would benefit entirely 

from the output produced on their owned land. 

Access to training: The model results shows that access to farmer training has a positive and 

significant effect on households' adoption at the p<0.01 significance level. The marginal 

effect of the model results shows that the probability of households' adoption increased by 

21% when households had access to training, while keeping other factors constant. This result 

is consistent with the findings of Biniam Teshome et al. (2019).  

Distance to input market: The coefficients of distance from the market have a negative and 

significant effect on the adoption of lime technology. The negative association indicates that 

people living far from markets are less likely to adopt lime technology. The reasoning is that 
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farmers’ proximity to roads and all-weather markets is important for the timely delivery of 

inputs and output processing and leads to a reduction in input market transportation costs. The 

marginal effect indicates that as the distance to the market increases by one minute, the 

probability of adopting lime technology decreases by 0.07%. This result is in line with the 

findings of Abebaw Hailu and Girma Mulugeta (2022).  

Access to extension: The probit model result shows that access to extension was found to 

have a positive and significant influence on the participation of lime technology adoption at 

p<0.01 level of significance. The marginal effect of the model results shows that the 

probability of households' adoption increased by 23.3% when households had access to 

extensions, while keeping other factors. The result satisfies the a priori expectation because 

the extension agent visit has the tendency to create more awareness and better information 

among the farming household heads on the importance of lime technology. This result is in 

line with the findings of Akpan et al. (2012); Abebaw Hailu and Girma Mulugeta (2022).  
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Table 8: Determinants of lime adoption participation decision: probit model result 

Variables  Coefficient Std. err dy/dx P>|z| 

Educational status -0.019   0.150 -0.002 0.895 

Age of household head -0.025   0.016  -0.003 0.117 

Livestock holding -0.039     0.059  -0.006 0.501 

Number of framing plots  -0.113  0.134 -0.011 0.399 

Farm size   0.810***   0.270   0.081 0.003 

Slop  -0.145 0.313 -0.015 0.642 

Land owner   1.240***  0.386  0.124 0.001 

Acidity level   0.762 0.575  0.077 0.185 

Training   2.087***    0.414   0.210 0.000 

Distance to input market -0.008**  0.0037  -0.0007 0.033 

Credit  -0.036   0.297 -0.004 0.904   

Extension   2.325***  0.456  0.233 0.000   

Household size -0.100    0.138  -0.010 0.467 

Cons -3.533  1.150  0.002 

Number of obs. = 366     

Log likelihood = 346.67     

Pseudo R2 =  0.7210     

LR Chi2 (13) = 364.10     

Prob. > Chi2   = 0.0000     

Note: *** and ** at 1% (p<0.01), and 5% (p<0.05) significance probability level respectively, Std. 

err = standard error, and dy/dx = marginal effect. 

Source: Survey result, 2023 

4.7.2. Factors determining lime technology adoption intensity 

According to the second stage of the double hurdle, the model Chi-square test indicates that 

the overall goodness of fit is significant at p<0.01 significance levels. This indicated that 

jointly explanatory variables included in the model explained lime technology adoption 

intensity. The results from the second stage of the double hurdle model indicated that the 

statistically significant factors determining lime technology adoption intensity were age of 

households, TLU, plot number, farm size, extension, and family size (man equivalent). 
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Age of the household head: Truncated model result shows that the age of the household head 

was found to have a positive and significant influence with lime adoption intensity at p<0.01 

significance level. An increase in the age of small holders by one year increases lime adoption 

intensity by 15.81 kg/ha, keeping other variables constant. This suggests that elderly 

smallholder farmers regularly adhere to the guidance of agricultural experts and embrace 

agricultural technology. This aligns with the research done by Aman Dassa (2022).  

Livestock holding: The model results show that ownership of livestock was found to have a 

positive and significant effect on the intensity of lime adoption at the p<0.05 level of 

significance. As household livestock ownership increases by one TLU, it increases lime 

adoption intensity by 30.98 kg/ha, keeping other variables constant. Livestock ownership is 

considered an asset that could be used either in the production process or it could be 

exchanged for cash (particularly small ruminants) for the purchase of inputs whenever the 

need arose. Moreover, livestock is considered a sign of wealth and increases the availability 

of cash for adopting technologies. The result is consistent with the findings of Mengistu 

Ketema  and Degefu Kebede (2017); Mideksa Dabessa  et al. (2021). 

Farm size: The model result show that farm size was found to have a negative and significant 

effect on the intensity of lime adoption at the p<0.01 significant level. As the household head 

farm size increases by one hectare, it decreases lime adoption intensity by 442.2 kg/ha, 

keeping other variables constant. In other words, farmers have a limited supply of labor, 

especially during the peak time of lime adoption, and moreover, lime is a labor-intensive 

technology (this leads to poor management with an increase in farm size). The result is 

consistent with the findings of  Mengistu Ketema  and Degefu Kebede (2017) and contradict 

with the findings of  Efa Gobena (2016).  

Extension service: The model result show that extension service was found to have a 

negative and significant effect on the intensity of lime adoption at p<0.05 level significant. As 

farmers got extensions, it decreased lime technology adoption intensity by 512.82 kg/ha. The 

reason for this the first: the quality of the extension service was poor. Particularly extension 

agents are actively involved in other political activities besides their duty. The second reason 

farmers have not properly applied the service that they got, or the service they got is not 

related to lime technology adoption. In other words, extension services offered to farmers not 
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be compatible with agro ecology. Moreover, extension services in the study area have not 

effective. The result is consistent with the findings of Tadie Mirie et al. (2019) and contradict 

with the finding of Adisalem Samuel and Dinku Amare (2021). 

Household size: Based on the truncated model result, household size in terms of man equival

ent was found to have negative and significant effect on lime adoption intensity at p<0.01 

level of significance. An increase family in ME decreases lime adoption intensity by 171.35 

kg/ha. Hence, given the higher opportunity cost of labor in the study area, application of more 

labor for other technologies (like organic fertilizer preparation) affects lime adoption intensity 

negatively. As the size of the household increases, lime adoption intensity decreases due to 

the limited capacity to afford technology given the extra living expenses required for the 

household members. The result is consistent with the findings of Mengistu Ketema and 

Degefu Kebede (2017), and contradict with the finding of Nigus Gurmis et al. (2019). 
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Table 9: Determinants of lime adoption intensity: truncated model result 

Variables  Coefficient Std. err P>|z| 

Educational status -10.17  37.92 0.789 

Age of household head 15.81***   4.776 0.001 

TLU 30.98** 14.48 0.032 

Number of framing plots -51.17  39.56 0.196 

Farm size  -442.2 ***  78.26 0.000 

Slop   140.69 85.73 0.101 

Land owner   114.54 123.23 0.353 

Acidity level   229.82 207.74   0.269 

Training   53.015 255.16 0.835 

Distance to input market   1.277 1.007 0.205 

Credit  40.489 78.266 0.605   

Extension  -512.82** 259.680 0.048   

Household size -171.35***  41.810 0.000 

Cons 1076.58***   394.182 0.006 

Number of obs. = 366    

Truncated observation = 232    

Un truncated observation = 134                                                         

Log pseudo likelihood = -916.26859    

Prob > Chi2 = 0.000    

Wald Chi2 (13) = 58.94    

Note: *** and** at 1% (P<0.01) and 5% (P<0.05) significance probability level respectively, 

and Std. err = standard error. 

Source: Survey result, 2023 
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 CHAPTER 5. CONCLUSION AND RECOMMENDATIONS 

5.1. Conclusion  

Soil acidity is a serious problem in Ethiopia. Decreasing soil acidity of land, plays great role 

in increasing productivity by given agricultural technologies (lime). This study aimed to 

identify factors affecting lime adoption and its intensity by using survey data from Debre 

Elias district. Multi stage sampling technique was used to select sample kebeles and sample 

households. 366 sample households were the source of primary data and district and kebele 

level reports, and other secondary data source were used to collect the data. Based on 

qualitative and quantitative analysis, it can be concluded that the adoption of lime in the study 

area is low. 

Double hurdle model were used to analyze the determinants of households ’lime adoption 

participation decision and adoption intensity. Out of the total sample households, 134 

households, about 36.6 %, were adopters and the remaining 232 households were non-

adopters of lime technology. The study also identified the average production difference 

between adopters and non-adopters. The mean product obtained from adopters and non-

adopters was 30.66 and 15.79 quintals respectively. The mean yield obtained from adopters 

and non-adopters was 37.82 and 28.89 qt/ha.  

This study concludes that lime adoption is a vital means for productivity improvement.  

According to the results from the first stage of the double hurdle model indicated that, out of 

thirteen explanatory variables, farm size, land ownership, training, and extension were 

positively and statistically significant determinant factors, whereas distance from the input 

market determined lime adoption negatively and statistically. A second stage of the double 

hurdle model result indicated that age of the household head and livestock holding were 

positively and statistically significant determinant factors, whereas farm size, extension 

service, and household size were negatively and significantly indicated to decrease lime 

adoption intensity.  

5.2. Recommendations  

Based on the results of this research, the following core points are presented as recommendati

on in order to improve the adoption of lime technology: It is better to encourage lime adoption 
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because the results of this study confirmed that application of lime increases production 

substantially. 

 The findings of this study revealed that livestock are important farm assets that help 

farmers adopt lime or make sufficient input purchases. It is, therefore, important that 

more attention be given to farmers’ financial empowerment including income from the 

livestock sector by improvement of genetic, feed, and management conditions. 

 Those farmers who had a large farm adopted lime in a better way, but the amount of 

lime adoption decreased compared to those who had a small farm. Therefore, 

governmental organizations, and agricultural extension must be avoiding constraints 

that hinder farmers use maximum amounts of lime technology. 

 Training was found to positively and significantly affect lime adoption participation. 

Therefore, it recommends that governmental organizations, agricultural extension 

agencies, and NGO's strengthen their efforts to provide short-term training programs 

to equip farmers with the necessary knowledge, skills, and attitudes relevant for the 

adoption of lime. 

 Attention has to be given to farmers who have rented land to empower them and 

participate in lime technology adoption through delivering agricultural input credits to 

increase lime adoption. 

 Concerning distance from the market, the government should give more attention to 

improving the existing market centers in the study area by building roads and 

providing good means of transport for farmers. 

 The government and concerned bodies must use additional efforts to upgrade the skills 

and knowledge of the extension agents, as well as ensure timely dissemination of 

modern technological inputs and practices related to lime technology. 

 This study dealt with the adoption and its determinants of lime technology in 

agriculture production. For future research, it would be better to study the impact of 

lime technology adoption. 
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 APPENDIXS 

appendix  1: Conversion factor of man equivalent and adult equivalent 

Age group 

(years) 

Man equivalent Adult equivalent 

Male  Female  Male  Female  

<10 0 0 0.6 0.6 

10-13 0.2 0.2 0.9 0.8 

14-16 0.5 0.4 1 0.75 

17-64 1 0.8 1 0.75 

>64 0.7 0.5 1 0.75 

Source: (Storck et al., 1991) 

 

Appendix  2: Conversion factors used to estimate tropical livestock unit equivalents 

Animal category  TLU 

Calf  0.25 

Donkey (Young)  0.35 

Weaned Calf  0.34 

Heifer  0.75 

Sheep and Goat (adult)  0.13 

Caw and Ox  1.00 

Sheep and Goat young  0.06 

Horse  1.10 

Chicken  0.013 

Donkey (adult) 0.7 

Source: (Storck et al., 1991) 
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Appendix  3: Test of multicollinearity and heteroscedasticity problems 

Variables VIF 1/VIF 

Training 2.50     0.399860 

Extension 2.39     0.417738 

Age of hh head 1.98     0.505325 

Household size 1.82    0.548003 

TLU 1.44     0.692550 

Plot no 1.42    0.703095 

Farm size 1.29     0.775332 

Credit 1.27    0.789546 

Acid level 1.17    0.857616 

Edc 1.14   0.876040 

Distance 1.14    0.878676 

Slop 1.12   0.894336 

Land owner 1.05 0.951299 

Mean VIF 1.52  

estat hettest 

Breusch–Pagan/Cook–Weisberg test for heteroscedasticity 

Variable: Fitted values of  participation 

H0: Constant variance 

Chi2 (1) = 56.52 

Prob > Chi2 = 0.00 
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Appendix  4: Household survey questionnaires 

Dear respondents! This survey questionnaire is designed with the objective of collecting 

information on the lime adoption of wheat producer farmers. It therefore meant only for 

research purposes. For this purpose, your genuine responses to each of the survey questions 

are highly useful. There are no right or wrong answers. Your responses were confidentially 

used for this research purpose only. We highly appreciate for your willingness to participate 

as a respondent in this survey. 

General instruction: Please circle the alternative preferred or write the right alternative on the 

space provided. For specific type questions please strictly follow the instruction given in each 

part of the question/questionnaire. 

Date/month/year of interview___________________________ 

Name of kebeles_____________________________________ 

Village of the respondent_____________________________ 

Name of the respondent______________________________ 

Name of data collector__________________________ signature________________ 

Name of supervisor____________________________ signature ________________ 

1. Demographic and Geographic Information  

1.1. Sex of the household head:            

0. Female 1. Male 

1.2. Age of the household head: ________________________ 

1.3. Education level of the respondent:  

1. Illiterate    

2. Read and write only 

3. Grade 1-6 

4.  Grade 7-8 

5.  Grade 9-12  

6.  Grade 12 and above

1.4. Household member’s sex and age from the oldest to the youngest (Please exclude the 

HH head in the list). 

 1 2 3 4 5 6 7 8 9 10 11 12 

Sex             

Age             
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2.  Socio-Economic Characteristics  

2.1. Annual income sources and sell in 2015 E.C. 

Crop type Unit Quan

tity 

Value 

(Birr) 

Livestock type Uni

t 

Quant

ity 

Value 

(Birr) 
Cereals    Livestock    

 Teff Qt    Cow No   

 Maize Qt    Ox    

 Wheat Qt    Heifer    

 Sorghum Qt    Calf    

 Barley Qt    Horses    

 Beans Qt    Donkey    

 Peas Qt    Mule    

 Soybean Qt    Sheep    

 Sesame Qt    Goat    

 Oil Niger     Poultry    

 Milk    

 Fruits     Butter    

 Oranges     Egg    

 Mangoes     Honey(per annum)    

 Avocadoes        

 Bananas        

 Apple        

 Vegetables     Other sources    

 Tomatoes     Wage    

 Onions     Aid    

 Potatoes        

 Pimento        

Total        

 

2.2. Labor participation of household head on farm:  

0. Part time 1. Full time  

2.3. Do you hire labor for farm operation?  

 

0. No  1. Yes  

2.4. Do you participate in some social/economical and local institutions (mahiber, and Idir 

etc.)?  

0. No 1. Yes
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2.5.  If yes, what type of organization were you participated in? 

1. Edir   

2. Ikub   

3. Mahiber  

4. Other, specify________ 

2.6.  Do your rare animal?  

0. No                         1. Yes

2.7.  If yes indicate the type of animals do you rare in the households 

Types of 

Livestock 

Local bread Exotic breed Number owned 

Ox    

Cow    

Bull    

Heifer    

Calf    

Sheep    

Goat    

Horses    

Donkey    

Mule    

Poultry    

Total    

 

3. Production, Land Use and Soil Acidity 

3.1. Do you have farm land?  

0. No 1. Yes

3.2. If yes, specify the total farm size _________ in Timad)  

3.3. Land use in 2014/15 production year. 

   

Plot 

num

ber* 

Crop/T

ree/ 

Grass 

Type 

 

Ownership  

Owned- 1 

Rented in-2 

Rented out-3  

Shared in -4 

Shared out - 5      

Farm 

size 

 

(Tima

d) 

Land use  

Cultivated-

1 

Grazing-2 

Fallow-3 

Homestead-

4 

Dominant 

soil color 

Black-1  

Red-2 

Brown-3 

Dominant 

slop  

NNon flat-

0 

FlFlat-1 

 

Acidity 

level  

 Low-0 

High-1 

Lime 

applica

tion   

No-0 

Yes-1 

 

Irrig

atio

n 

No-0 

Yes-1 

 

1          

2          

3          

4          

5          
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6          

7          

8          

9          

10          

11          

12          
 

           Note* If a plot is irrigated add -1 and not irrigated add -0 following the plot number 

(code). 

3.4. Do you observe yield reduction in the previous ten years?  

0.  No 1. Yes

3.5. If yes, what is the cause of yield reduction?  

1. Soil acidity  

2. Drought  

3. Mono-cropping 

4. Shortage of rain  

5. Wheat rust 

6. Others specify______ 

3.6. Do you have soil acidity problem?  

0. No 1. Yes

3.7. What indicators did you observe? 

1. Change in soil physical characteri

stics 

2. Yield reduction  

3. Weeds infestation.  

4. Others specify______ 

 

3.8. What are the main causes of soil acidification by perception in your plot? 

1. Inherent acidic parent material 

2. Continuous cultivation and removal 

of crops residue 

3. High rainfalls followed by leaching 

and erosion 

4. If you have others specify___ 

3.9. Have you ever use lime technology in the last four years? 

         0. No                                                                             1. Yes 

3.10. If you yes in Q 3.9 where, you get the lime? 

1. Research center  

2. Government supply 

3. Supply of development 

partners (e.g. NGO)  
4. Other please specify____ 



58 
 

3.11. Did you get training on lime practice before?  

0. No  1. Yes

3.12. If yes Q no. 14, who deliver you the training? 

1. Government   

2. DAS 

3. NGO  

4.   Other specify________ 

3.13. What is your current state in utilizing lime inputs in your wheat production? 

1. Started adoption recently 

2. Continued adoption 

with increasing rate  

3. Adopting with decreasing rate 

4.  You have a plan to adopt 

    3.14. Did you apply manure?      

0. No   1. Yes

    3.15. If you purchased it, how much does it cost/Qt? ___________________ Eth Birr/Qt 

4. Information on Specific Wheat Production 

4.1.  Fill the following for wheat plots only  

Plot No 

(Refer the 

code in Q3.3  

Seed 

(Kg) 

Herbici

de   

Pesticid

e 

Lime 

applied 

in KG 

Estimated 

Human 

Labor in 

Man-days 

Estimated dr

aft power 

in Oxen-days  

Quantity 

produce

d in Kg 
Loca

l  

Improved  Unit Qt Unit Qt 

           

           

           

           

           

 

5.   Information and Infrastructure   

5.1. Do you sell this year product in market?  

0.  No    1. Yes 

5.2.What are the major problems in marketing your products? 

1. Transportation problem  

2. Lack of saleable surplus.  

3. Inability to sell when prices are 

low  

4. Low bargaining power    

5.  Low price of Agricultural 

produce 

6. Other specify__________ 
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5.3.On average how many minutes do 

you spend to arrive to the nearest 

input market from home? __ Min 

5.4. On average how many minutes do 

you spend to arrive to the nearest 

crop market from home? __ Min 

5.5. What is the most often means of transportation of the input from the market? 

1. Human labor  

2. Carts 

3.  Vehicles   

4.  Pack animals    

5. Others specify _____               

5.6. If you hire or rent the means of transportation, what is the cost to transport for 100kg 

of produce from farm gate to district (local) market in birr/quintals? __________.  

5.7. How much does it cost (round trip cost in Birr) if you travel by a public car to 

district (local) market in birr/quintals? __________. 

6. Institutional Support 

6.1. Did you receive loan for this production year?  

0. No    1. Yes  

6.2. If yes, have you use credit for the purchasing of lime?  

0. No    1. Yes 

6.3.   If yes for Q 6.2, the amount of loan. ________ ETH Birr  

6.4.   Do you have extension agent (DA) advice to use lime in wheat production? 

0.  No 1. Yes 

6.5.  If yes for Q 6.4, how can the development agent help you for the effective application 

of lime? 

1. Practical assistance at farm 

2. Training at FTC 

3. Demonstration 

4. Support to access lime input. 

5. Other please specify _______ 

   

6.6.Yes, for Q 6.4, how do you evaluate the assistance given by the development agent 

service for the successful adoption of lime? 

1. Excellent   

2. Good 

3. Poor   

7. General Challenges and Recommendations About Lime Technology Application 

7.1. Do you face any challenge in adoption process of lime input? 
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0. No                                                    1. Yes 

 

7.2.If yes for Q 7.1 what are the major challenges to the application of lime technology? 

1. Transportation problem  

2. Supply and distribution   

3. High price 

4. Shortage of labor 

5. Long distance nearby market 

6. High cost of transportation 

7. No favorable road  

8. Others specify________  

7.3. What are your recommendations?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 

Thank you! 

 

 

 

 

 

 

 

 

 

 

 


