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Abstract: The use of natural resources dictates economic growth in many developing economies. Unfortunately, soil erosion 

is on the higher side. As a result, it was important to recognize rural households' preferences for soil conservation and 

restoration practices. It resulted in the loss in quality and the service provided by the environment. Thus, sustainable 

undertaking of conservation practices is important to alleviate the problem that requires further investment. This article 

examined determinants of the readiness of individual homes to pay for soil preservation practices. Multi-stage random 

sampling was used to select from five kebeles 120 household heads. For these purposes, both primary and secondary data have 

been used. The primary data were gathered using a structured questionnaire from 120 sample homes. Using descriptive and 

inferential statistics and Tobit model, the information gathered were evaluated. The tobit model outcome showed that family 

gender, household head origin, household head academic level, property holding, TLU and farm earnings were positively and 

substantially linked to the likelihood of readiness to pay while age and original offer were negative and substantially linked to 

the likelihood of readiness to pay. Therefore, when developing soil preservation policies in the region, these factors should be 

regarded. 
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1. Introduction 

More than any other continent, Africa's economic 

development is reliant on the growth of the agricultural and 

agricultural-industry sectors, which are primarily influenced 

by land resource productivity. This is particularly true in Sub-

Saharan Africa, where agriculture account for the vast 

majority of the country's GDP and contributes the majority of 

its income and employment [18]. Thus, agriculture and 

natural resource, land, is inseparable in less developed 

country. 

Ethiopia, as a developing nation, has depended heavily on 

its natural resource base in recent years. Low productivity 

and a rapidly declining natural resource base dominate 

Ethiopian agriculture, yielding national food self-sufficiency 

difficult. [12]. It is impossible to escape from exploitation of 

natural resource base to secure food and for livelihood 

existence in a sustainable manner. 

In Ethiopia, land is an integral part of natural resource that, 

in addition to its economic benefits, is used to build the 

wellbeing of society. Maintaining long-term food production 

requires careful planning of this economic good. Given the 

fact that land provides a source of income for the vast 

majority of the population, land resources are deteriorating 

due to the removal of top fertile soil [25]. In least developed 

countries, where agriculture is the mainstay of the economy, 

soil erosion and subsequent land depletion continue to be a 

major environmental threat [10]. Soil degradation is one of 

the major contributors to the declining production and 

productivity. 

Soil is the most significant resource on which farmers are 

based on sustainable farming and livelihood. Sustainable use 

through proper planning and designing this precious resource 

is therefore essential to maintaining the farm households' 

long-term farm productivity. Farm households are likely to 

account for approximately a quarter of the world's 
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population, with the large percentage of them living in the 

worlds less developed nations. [13]. 

Soil degradation can occur naturally or as a result of 

human activity. [4] Soil depletion was divided into three 

categories: soil erosion, soil infertility, and soil 

contamination from spilled soil and industrial waste. When 

forest cover is removed, pastures are overgrazed, and overall 

land use practices are unsustainable, soil erosion is increased. 

Lowered fallow periods and the transition from traditional 

bush fallowing to permanent cultivation, induced by 

population pressure and agricultural activities, are prolonging 

this phenomenon in Nigeria and other African countries [3]. 

The use of inputs such as fertilizer/manuring, water 

conservation, and tillage methods to improve the declined 

agricultural productivity is serve as a measure of loss due to 

soil degradation [23]. Because of changing human needs and 

competition for various land uses, a comprehensive land use 

and soil conservation approach is needed. In affirmation, 

Yohanna et al. [27] Suggested that, a soil that has been 

degraded required fallowing and soil conservation activities 

for effective rehabilitation. Corroborating this fact, Panda, 

2007 [24] emphasized that soil conservation remains the only 

proven method to sustain the productivity of agricultural 

land. 

To address the problem of soil erosion and its linkage to 

agricultural productivity and food security, there is a need to 

take broader perspective, both in how the problem is defined 

and in the set of possible solution considered. This means 

that in addition to technical solution, a research is needed to 

identify the socio-economic factors that affect farmers’ 

willingness to pay for soil conservation practices. Given this 

fact, local people contribution in the designing and 

preparation of conservation plan is imperative. This study 

was undertaken in Assosa Woreda, Benishangul Gumuz 

Regional State. At present the study area is faced with 

extreme soil erosion due to in appropriate farming practices 

coupled with cultivation and overgrazing of hillsides and 

steep slopes, changing pastureland into cropland and clearing 

of indigenous trees like bamboo. Ideally, this land should be 

returned to permanent vegetation cover and hence, improving 

land use through conservation practice is important. 

Therefore, the main objective of this study was to explore 

determinants of willingness to pay to stop or reduce the 

negative effects of soil erosion in the study area. 

2. Research Methodology 

2.1. Description of the Study Area 

This study was conducted in Assosa Woreda, which is 

found in Assosa zone of the Benishangul Gumuz Regional 

State. There are 7 Woreda in Assosa administrative zone and 

Assosa Woreda is one of the 7 Woreda of Assosa 

administrative zones [6]. At present, the Woreda is divided 

into 78 Kebeles out of which 22 Kebeles are occupied by 

natives and 56 Kebeles are occupied by settler people. 

Assosa District falls between 9° 17'and 12° 06'North, 34° 

10'and 37° 04'East Longitude. Assosa is specifically located 

around 690 km south west direction from Addis Ababa. It 

covers an approximate area of 1991.41 sq. km, the land use 

area of the district is covered by: cultivated land which 

comprises 18,422ha (9.25%), forests which comprise 285ha 

(0.14%), dense bamboo 28,047ha (14.08%), open bamboo 

6687ha (3.36%), woodland 69,513ha (34.9%), shrub land 

81309ha (40.8%) grass land 839ha (0.42%). The rest is 

covered by swampy areas 432 ha (0.22%), water bodies 28 

ha (0.014%), and rocks and bare land 1991ha (0.99%). The 

average cultivated land holding is about 0.9ha per household 

[6]. 

Agro-ecology of the woreda is mostly classified as sub-

humid lowland (Kola) and has an altitude range of 1500-

1700 m.a.s.l. It has mono- modal rainfall pattern 

commencing from end of April and staying up to end of 

October. The average annual rainfall is around 1275 mm [6]. 

The annual min-max temperature ranges from 28°C -35°C. 

The hottest period extends from January to May, the peak 

being March whereas the coolest periods occur from June to 

November, the lowest being August [5]. 

According to a report by CSA, the total population of the 

district is 145,732 [11]. Of this total population, 112,648 or 

32.18% of its population are urban dwellers and the rest 

237,438 or 67.82% are rural dwellers population. The 

population density of the region is about 73.19 people per sq. 

km (km
2
). Especially Assosa Woreda is the most densely 

populated Woreda in the region with a population density of 

41 persons per km2. That means it has 2,317 km areas with a 

population of 94,698 persons. It covers an approximate area 

of 1991.41 sq. km, with a population of 145,732 people of 

whom 75780 (52%) are male and 69952 (48%) are female 

and annual population growth rate of 2.6%. 

2.2. Methods of Data Collection 

For this analysis, we gathered both primary and secondary 

data. Primary data was gathered from sample households in 

the study region using a structured questionnaire and face-to-

face interviews. The questionnaire was designed to collect 

important information related to demographic, social, 

institutional, economic, awareness, and soil degradation, its 

severity, and farmers’ willingness to pay (participate in) for 

conservation practices through trained enumerators. The data 

were collected by six experienced and competent 

enumerators and the researcher. 

Secondary data were also collected from different sources 

such as records, regulations, rules, reports etc. of both 

governmental and nongovernmental organizations which are 

working on soil conservation activities. The governmental 

organizations which may be a source of secondary data 

includes Assosa Woreda Office of Agriculture (AWOA), 

Assosa Woreda Finance and Economy Development Office 

(AWFED), BGRS Bureau of Agriculture (BGRS BoA), 

BGRS Bureau of Finance and Economic Development 

(BGRS BoFED), Assosa Agricultural Research Institute, and 

Central Statistics Authority (CSA). 
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Figure 1. Map of Assosa Woreda, the study area. 

2.3. Sample Size and Sampling Technique 

A multi stage sampling technique was used to choose 120 

sample households for this analysis. In the first stage, twelve 

of the 78 districts that contains degraded areas were 

purposively selected. In the second stage, the twelve districts 

were stratified into two groups on the basis of the origin of 

the households i.e. whether they are native or settlers (8 from 

settler Kebeles and 4 from native households). In the third 

stage, a total of five districts, two Kebeles from natives and 

three from settlers were randomly selected. These five 

sample districts were Amba 9, 7 and Megele 30 from the 

settler group and Tetse and Robalageda from the natives. 

Finally, 120 sample households were selected based on 

probability proportional to the number of the households in 

these selected districts. 

Table 1. Number of sampled households taken from sample districts. 

Name of Districts Total household number Sample size 

Amba 7 516 38 

Amba 9 370 27 

Tetse 450 33 

Megele 30 180 13 

Robalageda 108 9 

Total 1624 120 

2.4. Methods of Data Analysis 

Specification of Econometric Model 

The Tobit model was used to investigate the determinants 

of WTP and the maximum amount of money a participant 

would be willing to pay in this analysis. This model has an 

advantage over other discrete models (LPM, Logistic, and 

Probit) in that it showed the respondents' WTP probability as 

well as their maximum WTP. 

Following Maddala and Lahiri, 1992 [22] and Ameyan and 

Ogidiolu, 1989 [3] and Johnston and Dindaro, 1997 [20], the 

Tobit model can be defined as: 

����∗ � �� 	 �
�� 	 
� 

����� � �����∗	��	�����∗ � 0           (1) 

� 0	��	�����∗ 	� 0 

Where: 

����� = the observed dependent variable, in this case 

maximum willingness to pay of each respondent. 

�����∗ �	Is a latent variable which is not observed when 

it is less than or equal to zero but is observed if it is greater 

than zero. 

�� �Vector of factors affecting WTP 

�
 �Vector of unknown parameters 


� �	 Error term that is independently and normally 

distributed with mean zero and common variance��. 

In the above model, the threshold value is zero. Since the 

threshold value may be set to zero or presumed to be any 

known or unknown value, this isn't a very strict assumption. 

[16]. The Tobit model shown above is also called a censored 

regression because it is possible to view the problem as one 

where observation of �����∗ at or below zero are censored 

[19, 16]. 

Maddala and Lahiri [22] and Ameyan and Ogidiolu [3] 

estimated the model parameters by maximizing the Tobit 

likelihood function of the following form. 

� � ∏ �
������∗�� 	�  �����!"#$�

� %∏ &  !"#$�
� %�����∗'�     (2) 

Where: f and F are respectively, the density function and 

cumulative distribution function of	(�∗. 
∏�����∗ � 0  is means the product over those i for 

which�����∗ � 0, and 

∏�����∗ ) 0  is means the product over those i for 

which�����∗ ) 0. 

The Tobit coefficients do not directly give the marginal 

effects of the associated independent variables on the 

dependent variable. But their signs show the direction of 

change in probability of WTP and the intensity of maximum 

WTP as the respective explanatory variable changes [3]. 

According to Scott long (1997) [21], McDonald and 



 Science Research 2021; 9(1): 14-20 17 

 

Moffit, to decompose the effect of explanatory variables into 

the probability of WTP and the intensity of WTP effects, the 

methods described could be used. Thus a change in Xi 

(explanatory variable) has two effects: it affects conditional 

mean of the MWTP
*

i in the positive part of the distribution 

and it affects the probability that the observation will fall in 

that part of the distribution. This decomposition approach 

was used in this study. 

The marginal effect of an explanatory variable on the 

expected value of the dependent variable is: 

*+(�����)
*$�

� &(.)�
                             (3) 

Where, 
"#$�
�  is denoted by z, following Maddala, (1997) 

The effect of a given explanatory variable on the 

probability of WTP is: 

*/(0)
*$�

� �(.) "#

�                                (4) 

The change in the amount of respondents is willing to pay 

with respect to a change in explanatory variable among 

individuals who are willing to pay is: 

*+(�����	/	�����∗	2�)
*$�

=	�
 31 − 6 7(8)
/(8) −  7(8)/(8)%

�9     (5) 

Where, F (z) is the cumulative normal distribution of Z, f (z) 

is the value of derivative of the normal curve at a given point 

(i.e., unit normal density), Z is the Z score for the area under 

normal curve, �
  is the vector of tobit maximum likelihood 

estimate and : is the standard error of the error term. 

 

3. Result and Discussion 

3.1. Descriptive Statistics 

Table 2. Descriptive statistics of continuous explanatory variables. 

Variable Mean Std. dev. Min. Max 

Age 45.87 14.32 22 78 

Education 4.4 3.49 0 12 

Family size 4.79 2.82 1 17 

Land holding 1.33 1.04 0 7 

Freq. of ext. contact 4.8 4 0 12 

Off farm income 2045.46 4861.42 0 4300 

Agricultural income 4121.7 3837.65 192 10120 

TLU 1.87 1.61 0 8.33 

Dependency ratio .384 47 0 3 

Source: Own survey, 2014 

3.2. Econometric Model Output 

Table 3. Tobit model estimates of WTP for soil conservation practices. 

Variable Coefficient Std. Err. t- Value 

Sex 7.846*** 2.6290 2.98 

Training .861 1.4645 0.59 

Origin 3.896 *** 1.4679 2.65 

Age -.097* .0520 -1.86 

Education .385 * .2062 1.87 

Family size -.100 .2605 -0.38 

Landholding 1.568 ** .6667 2.35 

Freq. of Ext. contact .018 .1833 0.10 

TLU 1.065 ** .4623 2.30 

Dep. Ratio -1.649 1.4905 -1.11 

Initial bid -.932 *** .3423 -2.72 

Ln (Agri. Income) 3.234*** .9440 3.43 

Ln (Off Farm income) .072 .2210 0.33 

_cons -20.214 9.5305 -2.12 

Number of observations = 120 Log likelihood = -408.15907 

Observation summary:    

29: left-censored observations at Max. WTP <=0 

91: uncensored observations 

0: right-censored observations 

Threshold value for the model: Lower =0.0000 Upper = + infinity 

***, **, * significant at 1%, 5%, and 10%, level of significance respectively 

Source: Own survey, 2014 
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Table 4. Marginal effect of explanatory variables on the amounts of willingness to pay. 

Variables Changes in probabilities of WTP 
changes among the willing 

household 

changes among the whole 

population 

Sex* .3100 4.6744 6.2599 

Training* .0226 .6109 .7734 

Origin* .1125 2.6806 3.4357 

Age -.0025 -.0689 -.0870 

Education .0099 .2751 .3473 

Family Size -.0026 -.0715 -.0902 

Landholding .0404 1.1188 1.4125 

Fre. of Ext. Contact .0005 .0130 .0164 

TLU .0275 .7599 .9594 

Dependency Ratio -.0425 -1.1767 -1.4856 

Initial Bid -.0240 -.6654 -.8401 

Ln (Agricultural Income) .0834 2.3083 2.9142 

Ln (Off Farm Income) .0019 .0516 .0651 

 (*) dy/dx is for discrete change of dummy variable from 0 to 1 

3.3. Determinants of Willingness to Pay for Soil 

Conservation Practices 

The explanatory variables that influence households' WTP 

for soil conservation practices were investigated using the 

Tobit model. As an effect, the following are the explanatory 

variables that directly influence households’ WTP. 

Sex of the household head: The household head's sexual 

identity is related with his or her willingness to pay for soil 

and water conservation practices, and this interaction is 

significant at the 1% significance level. Male-headed 

households were found to be able to pay more for soil 

conservation practices than female-headed households, as per 

the Tobit model. [1], and [2], reported the same result. This is 

due to the fact that female-headed households have less 

resources and cultural restrictions than male-headed 

households. Holding all other variables stable, the marginal 

effect of the explanatory variable shows that male-headed 

households are 31 percent more likely than female-headed 

households to pay for soil conservation practices. 

Furthermore, households headed by male will pay Birr 4.67 

more than households headed by female. 

Origin: The result from the model also indicated that being 

a settler has positive relation with WTP as expected and is 

significant at 1%. This might be because the settler 

households perceive the soil degradation problem as a main 

push factor for their migration and thus willing to contribute 

more than natives. But the result should be interpreted more 

carefully and it does not mean that the native have no 

concern for environmental degradation. Being a settler 

household increases the chances of being ready to pay for 

soil conservation practices by 11.25 percent, and the value 

they are willing to contribute increases by 2.68 Birr, as 

indicated by the marginal effect of the value of the variable. 

Education level: At a 10% significance level, the number 

of years schooling by the household head had a detrimental 

effect on willingness to pay. This could be because education 

will improve farmers' ability to obtain, process, and use 

knowledge. Furthermore, schooling represents gained 

environmental awareness. Thus, this variable positively 

linked with household’s willingness to pay. This was 

consistent with the findings of Gebremariam and Edriss [14] 

and Asrat et al. [19]. Our findings also show that, when other 

variables are kept constant, each additional year of schooling 

increases the probability of farmers' willingness to pay by 0.9 

percent. Also, as the year of schooling increased by one year, 

the amount of cash a household is willing is increased by Birr 

0.35 among the total population and Birr 0.27 among willing 

households. 

Age: The age of the household head variable's parameter 

prediction was negatively and noticeably linked to maximum 

willingness to pay at 10% as expected, indicating that young 

household heads are more willing to pay than old household 

heads. This may be because, due to their longer projection 

period, young households are also expected to take risks. 

Studies by Tesfaye et al. [26] and Alemayehu et al. [7] 

suggested similar results. The output of the Tobit model 

shows that a one-year rise in age reduces the probability of 

farmers' WTP in cash for soil conservation practice by 0.25 

percent while keeping other factors constant. Similarly, if a 

person's age rises by a year, the amount of money he or she 

will pay decreases by 0.087 in the general population and 

0.069 in the willing, ceteris paribus. 

Agricultural income: At the 1% significance level, a 

farmer's gross income from agricultural activities was found 

to affect willingness to pay. This finding is in accordance 

with basic economic theory, which notes that people's 

demand for most goods and services is positively linked to 

their income level. When all other variables are held 

constant, the marginal effect shows that a 1 Birr rise in 

agricultural income raises the probability of willingness to 

pay by 8.34 percent. 

Land holding: This factor reflects a household's total 

cultivated land and is significant at the 5% probability level. 

The reason for this is might be households who have enough 

land could produce more crops and get better income. This 

finding is consistent with results of Haileslassie et al. [17] 

and Animut [2]. The marginal effect of this variable shows 

that a unit increase in land holding of the household increases 

the probability of WTP by 4%. Also, farmers that have more 

cultivated land would pay Birr 1.12 more than those farmers 

that do have lesser land. 
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TLU: At the 5% significance level, livestock ownership in 

TLU was found to have a positive effect on the respondent's 

willingness to pay. The probability of WTP rises as the 

amount of livestock owned by farmers grows. There are two 

major reasons for this: In first, having more livestock means 

having more assets, which enhances a household's ability to 

make investment decisions. Second, since farmers have large 

livestock herds, they need more land and water to provide 

adequate and high-quality feeding and drinking water to their 

herds, which necessitates increased investment in soil 

conservation practices. Keeping other factors constant, the 

probability of being willing to pay increases by a probability 

of 2.75% as livestock ownership increased by 1 TLU. And 

also, farmers who have more livestock numbers are 0.76 Birr 

more willing than lower number of livestock. 

Initial bid: As predicted, the coefficient of initial bid was 

negative and statistically significant at 1%. Respondents 

would be less likely to consider the scenario as the bid 

quantity rises and that is reliable with the theory of demand. 

Using the marginal approach, it was found that as the starting 

bid price increased by one unit, the likelihood of a 

household's WTP for soil conservation decreased by 2.4 

percent. In addition, when the starting bid price rises by one 

Birr, the amount of money a farmer can spend on soil 

conservation practices falls by 0.66 Birr. 

4. Conclusion 

For rural Ethiopian households, soil is a valuable resource. 

However, erosion is causing this valuable resource to 

deteriorate, especially in communal areas. As a result, 

preserving degraded lands is a critical decision that will 

hasten the improvement of rural farmers' livelihoods through 

livestock production and other means of subsistence. Thus, 

involving local communities in degraded areas is vital. 

Conserving the soil resource is important to increase 

production and productivity of the agricultural sector. 

Sustainable conservation of resources requires active 

participation of the local communities from designing up to 

implementation phase. This study was, therefore, conducted 

so as to know the determinants of willingness of the 

community in the study area to pay for soil conservation 

practices. 

The result from the model indicated that out of thirteen 

explanatory variables which were hypothesized to explain the 

households' WTP, eight of them were found to be significant 

in affecting the probability of WTP for the conservation of 

soil resource. Consequently, sex, origin, education level of 

the household head, gross income from agriculture, land 

holding and livestock owned were all their probability of 

WTP was found to be positively and significantly related 

those variables. The household head's age and the bid values 

offered were found to have a negative and significant effect 

on the probability of WTP for soil conservation. 

Based on the outcome of the survey, it can be inferred that 

decision-makers and policymakers interested in valuation of 

conservation practices should consider the factors mentioned 

above when setting policy. 
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