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Introduction
Soil erosion occurs throughout the world; it is a common seri-
ous problem in dry land areas.1 Soil erosion disturbs agricul-
tural, environmental, and ecological functions performed by 
the soil and results in the depletion of soil fertility, decreased 
moisture storage capacity, and consequently in decreased crop 
productivity.2 In addition, it also increases environmental pol-
lution through the transport of chemicals and higher amounts 
of nutrients, increasing the sediment load in streams and rivers, 
and disturbing the aquatic life. In the long term, soil erosion 
affects socio-economic conditions of the society by causing 
floods, silting up water reservoirs, and disruption of communi-
cation systems.3,4 Since soil and water conservation (SWC) 
measures were introduced within Africa in the early 1970s to 
improve land management practices, the main activities of 
reforestation and SWC practices initiated in drought-prone 
areas of a country especially in Sub-Saharan Africa.5

However, land or soil is the main resource base for many 
people in Sub-Saharan Africa. It is expected that soils of these 
territories will experience increasing pressure as a natural 
resource to provide for the needs of its people and due to an 
estimated population growth from the current 900 million to 

1.4 billion in 2030.6 With an estimated 65% of arable lands, 
30% of grazing land and 20% of forests already degraded in 
Africa.7 Despite of this, cereal production has increased mar-
ginally over the past 2 decades, more than 70% of this growth 
is due to area expansion rather than yield increases.8,9

In many parts of Sub-Saharan Africa, women are part of the 
primary labor force heading approximately a third of rural 
households, while contributing as much as 70% of household 
food production. On the other hand, men are decisions maker 
concerning fieldwork activities, while women are decisions 
maker concerning household and childcare; however, women 
assist in a range of fieldwork activities through yield increasing 
agricultural technologies such as SWC are often labor inten-
sive. The additional labor requirement is sometimes met by 
involving women’s labor in farm activities which result in some 
share in decision making that serves as an “invisible hand” to 
influence conservation decisions.3,10

Notably, soil erosion is the most dangerous ecological pro-
cess observed in Ethiopia, degrading the precious soil resources 
which are the basis of agricultural production and food for the 
country people.11 Soil erosion is caused by the interacting 
effects of factors such as biophysical and socio-economic 
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aspects, and occurs mainly during the rainy season in the form 
of water erosion.10,11 Rills, gullies, and brown rivers full of sedi-
ments show a lot of soil being carried away and lost for agricul-
tural production. However, it occurs on grassland as gullies and 
in forests if they are not properly managed.12

As many parts of Ethiopian highlands, farmers have a pool of 
indigenous knowledge with which they use and manage their 
land resources.5 The problem of soil erosion is more threatening 
in Amhara region; approximately 90% of its population lives in 
the highlands which constitutes 66% of its total land area, and of 
this land, 90% is regularly cultivated, exposing to soil erosion.13 
Areas severely worn away are found in Waghimra and North 
Wollo followed by North and South Gonder, South Wollo, East 
Gojjam and northern part of North Shewa zones.14

To overcome the problems of land degradation and soil ero-
sion, SWC and management is vital. Thus, sustainable man-
agement of natural resources, particularly soil and water is of 
utmost importance to agriculture in Ethiopia. Since the incep-
tion of agriculture several millennia ago, little has been done by 
peasants and societies to conserve natural resources as land was 
abundant. The highlands were deforested for agriculture, espe-
cially in the past century when the population started to grow 
exponentially. But, conservation measures on agricultural land 
were applied in very few instances only and were introduced on 
a broader scale by the government and foreign programs in the 
aftermath of the great famine of 1972 to 1973, which was 
drought-induced, but caused by a lack of political response.10,15 
Traditionally, women have been responsible for subsistence and 
survival for water, food, fuel, fodder, and habitat though rarely 
credited for nurturing life support systems. In addition, envi-
ronmental destruction worsens women’s problems in ways that 
are very different from those of men. Women have always been 
the major conservers of biodiversity; even today, they perform 
duties such as seed selection, multiplication, and conservation. 
The on-farm conservation traditions of rural and tribal women 
with reference to agro-biodiversity are well known.3

Many studies on women and environment have shown 
women playing key roles in natural resource management 
through environment rehabilitation and conservation and in 
addressing some key environmental problems. Women through 
their roles as farmers and as collectors of water and firewood 
have a close connection with their local environment and often 
suffer directly from environmental problems.16

Women’s involvement with natural resource production and 
management is not confined to agriculture; gender roles typi-
cally tie poor rural women far more than men to direct and 
regularly use, and dependence on natural resources, particularly 
common lands, forests, and water.16,17 Cognizance with the 
problems of soil erosion and land degradation in the region 
especially in Shebel Berenta district, there is a need to have a 
broader perspective both on how the problem is occurring and 
a set of possible solutions to be considered. Farmers are more 
concerned about short-run benefits than long-run advantages 
of the soil, which aggravate the soil erosion in the study area.18

Therefore, this study would contribute in terms of issues, 
areas, and target groups. In a sense that this study used women 
as a target group which is not given attention previously, both 
low and highlands areas were covered, as well as the issues of 
SWC and its determinants were investigated. Thus, this study 
has tried to identify the variables that determine women’s par-
ticipation in SWC by implementing mixed-research method 
and conducted assessment on different literatures associated 
with the issues and study area to achieve this goal.

Methods and Materials
Description of the study site (area)

Shebel Berenta Woreda (District) is located in East Gojjam 
Zone, situated in the north central highlands of Ethiopia in the 
Amhara National Regional State. It extends from 10° 15′ N to 
10° 30′ N latitude and from 38° 15′ E to 38° 27′ longitude as 
CSA, 2007 cited in Tenalem.19 It is found 293 km north east 
from Addis Ababa, the capital city of Ethiopia. Shebel Berenta 
Woreda is bordered on the South-West by Dejjen Woreda; on 
the North-West by Enemay Woreda; on the north by Enarj 
Enawga Woreda, and on the South and South East by Abay 
River Gorge, which separates it from Oromia region. The 
major town of Shebel Berenta Woreda is Yedwuha.20

Shebel Berenta Woreda covers a total land area of 89,714 ha. 
Topographically, 8% of the Woreda is mountainous, 44% plain, 
and 48% is valley. Its altitude ranges from 1800 to 2150 m a.s.l. 
It has 2 agro-ecological zones with (28%) Woyina-Dega and 
(72%) Kolla. The largest part of the Woreda is situated in the 
lowlands (Kolla) along the Abay river gorge and is extremely 
depleted, deforested, and eroded.19 Regarding the ecological 
features, 31%, 13%, 5%, and 4% are covered by crops, natural 
and human made forests, grazing lands, and residential areas, 
respectively. Gorges, steep slopes, and other areas that are not 
favorable for agriculture cover the remaining 47%. With 
regard to the soil type, 29% of the soil is black, 30% brown, 
11% red, and 30% “gracha” following the local soil classifica-
tions, attending the organic carbon content, soil texture, and 
parent materials.21

The rainfall is highly seasonal; vivid evidence indicates that 
almost 90% of the total annual rainfall in the Woreda occurs 
during summer only. The average annual rainfall ranges from 
4000 to 1000 mm.22 In a common year, the study area experi-
ences one short spring and a long summer rainy season. The 
long summer season starts from the middle of June and extends 
up to the end of September. On the other hand, the short 
spring rain occurs between March and May. But, during 
drought years, the area experiences only one short summer 
rainy season, which extends from the middle of June to the 
beginning of September.21

In addition, water pollution is more severe in the Abay 
Bishalo livelihood zone as the majority of households use 
rivers and springs sharing with their livestock. Especially 
during summer, springs and rivers are mixed with flood 
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water, which is beyond the control of individual households. 
In the South Woyina-Dega Teff livelihoood zone, traditional 
hand dig wells face the same conditions even if these water 
sources are not usually devoted to drinking purpose even 
during dry seasons. So, water for home consumption may 
come from anywhere either of the sources installed by gov-
ernment or any development agents, but for how long such 
deliveries continue in the future.19

Despite, the rainfall is sufficient for good agriculture in 
the midland livelihood zone as opposed to that occur in the 
lowland or Abay Bishalo zone, where rainfall is highly erratic 
and unreliable even during summer season. Drought and 
seasonality that usually brought about hazards to the liveli-
hood and water resources are stronger in the lowland than in 
otherwise. Thus, it has been realized that water unavailability 
and inaccessibility is a clear features in Abay Bishalo zone of 
the study area.19,22 With regard to temperature, the same 
thing is happening to rainfall conditions where the lowland 
is hotter and warmer when compared to the midland agro-
ecologies that enjoy mild or moderate temperature. The 
warmest and coldest months of the year are in May and 
January having the maximum and minimum temperature 
records of 29.8°C and 9.4°C, respectively. Thus, there is a 
variation in rainfall and temperature that greatly influences 
people’s way of life and their economy including water avail-
ability to households.19,21

Demographics and socio-economic characteristics of 
the study area

Shebel Berenta Woreda has 26 Kebeles, of which 2 are urban and 
24 rural Kebeles (Small administration unit) (Figure 1). The esti-
mated total population of Shebel Berenta Woreda is 129,156: 
61,640 males and 67,516 females. The total population, 11,271 
(4955 Male; 44 %) and (6316 females; 56%) are urban dwellers 
and the remaining 117,885 (56,685 males; 48%) and (61,200 
female; 52%) residing in the rural areas of the Woreda. The 32,589 
rural households counted in this Woreda, consists of 22,839; 70% 
male-headed, and 9750; 30% female-headed households.23 
Agriculture is the mainstay of the district livelihood activities for 
rural residents characterized by subsistence crop production, 
mainly dependent on rainfall, which is erratic in nature; the domi-
nantly traditional farming system results in low-crop yields.19

In addition, the improper land usage, mainly plowing of mar-
ginal areas (steep slopes and grasslands) and poor land treatment 
(poor SWC practices) aggravate the intensity of drought in 
Shebel Berenta Woreda. The chemical and physical properties of 
the soils of the cultivated and grazing lands, which covered up to 
66% of the area, were found to be severely degraded. Hence, the 
degraded land retains little soil moisture leading to declining 
farm productivity and thus increasing risk of crop failure. These 
problems are likely to be even more serious in the future as long 
as measures are not being taken toward environmental 

Figure 1. Location map of the study area (Shebel Berenta District and Selected Kebeles).
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rehabilitation.21 Even if the Woreda has long boundary line with 
Abay river, economic gains from the river is limited to some 
households in the low-land livelihood zone as its deeper valley 
inhibit the irrigation agriculture. Thus, the only means of suste-
nance and source of income in the study area is farming, includes 
crop production and livestock herding. One or two crop domina-
tion is the main features of the local agriculture, which is another 
source of vulnerability to the poor households.19

In the study site, drought has an immediate and severe 
impact on aggregate agricultural production or socio-economic 
activities mainly on crop production and environment. These 
conditions lead to stagnation of economic growth, food insecu-
rity, famine, resettlement and migration, or forcing the popula-
tion to live with worsening situation.21 To cope with the 
impacts of drought, farmers opted to lower food consumption, 
sale of livestock, and reduced socialization.19,21 The available 
study by Rämi20 also indicated that in 2002, it was judged to be 
one of the 4 chronically food-insecure Woredas’ in this part of 
the Amhara region, due to much of their farmland being 
extremely depleted, deforested, and eroded. All physical and 
economic evidences shows that the study area is facing a com-
plex set of problems ranging from rapid population growth and 
environmental degradation to drought, crop yield reduction, 
poverty, and food shortage.18,21 Despite of this, the productive 
safety net program is still provided as preventive social protec-
tion. The governmental response strategies also included relief 
aid and resettlement, food-for-work programs, introducing 
drought resistant crops, soil conservation schemes, and on-
farm water harvesting.18,19,21

Research method and design

The objective of this research demands both quantitative and 
qualitative data, and taking into account this rationale, the study 
has applied a mixed-research method. Principally, women have 
diverse experiences and practices in SWC, so their participation 
in SWC is determined by different demographic and socio-eco-
nomic factors. Thus, the factors that determined their participa-
tion were assessed by the quantitative research method. Therefore, 
to examine these issues, mixed-research method was relevant to 
produce both statistical results and verbal results and to minimize 
some of the limitations of using single method. Moreover, the 
philosophy of pragmatism (ie, what works is what should be con-
sidered to be important to answer research questions) might be 
conducted concurrently (conducting both parts at roughly the 
same time) or sequentially (conducting one part first and the 
other second) to address a research questions.24,25 Cognizance of 
this essence, sequential explanatory research design was employed 
for the purpose of addressing the research question.

Sampling techniques and sampling procedures. The rationale for 
the choice of Shebel Berenta Woreda is based on 2018 Woreda 
communication affairs reports stated the woreda has severe 
problems of low productivity of agriculture, food insecurity, 

and the continuous existence of drought due to severe soil 
erosion; it also needs an insight about sustainable SWC man-
agement. Thus, provide a clue about SWC is the best alterna-
tive to recover from the vulnerability and risks. Principally, 
based on the observations and experiences in the study area, 
there is a deep-rooted problem of ignoring women’s SWC 
work decisions so there is a need to investigate the problems 
of women for further interventions. Here, women from both 
male- and female-headed household were used as the pri-
mary unit of analysis. The list of male-headed and female-
headed households were obtained from each Kebele (small 
administration unit).

Multistage sampling is one of the sampling techniques 
choosing a sample from the random sampling schemes in 
multiple stages.26 Hence, this research was employed multi-
stage sampling technique to select sample women. In the first 
stage, stratified random sampling was employed to select 
rural Kebeles because the rural Kebeles of the study area are 
already categorized into 2 agro-ecological zones of Woyina 
Dega and Kolla. From these strata, 4 sample Kebeles (Selelkula 
and Gebsit) from Woyina Dega, while (Karma and Abaselma 
ena Deboch) Kebeles from Kolla were selected randomly of the 
total 26 rural Kebeles by taking agro-ecology into account. In 
the second stage, stratified random sampling technique was 
employed to select male- and female-headed households 
from each Kebele, considering there was a woman in the male-
headed household. Proportional stratified random sampling 
was employed in accordance with the size of the Kebele. Each 
Kebele’s list of male- and female-headed households was used 
as the sample frame. Finally, systematic random sampling 
technique was applied to select sample women from each 
Kebele based on the lists obtained from the respective Kebele’s 
administration office.

Sample size and sample size determination. There are a number of 
strategies in determining a sample size including using a census 
for small populations, imitating a sample size of similar studies, 
using published tables, and using formulas to calculate a sample 
size. Among such strategies, the researcher used formula based 
on the real context of this study. In applying a formula, certain 
factors have to be considered to determine the appropriate sam-
ple size such as the level of precision, level of confidence or risk, 
and degree of variability in the attributes being measured in 
addition to the purpose of the study and population size.27 Using 
formulas to calculate a sample size can provide a useful guide to 
determining the sample size of proportions.28 As quoted by 
Amugune28 and Singh and Masuku,29 Cochran (1963) sug-
gested the most commonly used formula for a questionnaire sur-
vey study, sample size determination when the population is 
large and the needed representative sample is to analyze propor-
tion. Equation (1) can be applied as follows

n0 =
z pq

e

2

2
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where n0 is the required numbers of sample, z is the value of the 
desired confidence level or confidence interval (95% = 1.96), e is 
the desired level of margin error or precision, p is estimated 
variability or proportion of an attribute in the population 
(50% = 0.5), and q is 1 − p

Accordingly, it was decided to use 95% confidence level 
(z = 1.96), the maximum variability among the population 
(50%), and ±6% margin of error/precision to achieve the 
expected criteria.

Then, the results showed that n0 = ((1.96)20.5(1–0.5))/(0.06)2 
 = ( . . . ) / .3 8416 0 5 0 5 0 0036× ×  = 266 77 267. ≈  Therefore, the 
required sample size of this study was 267 women (in this 
study, 17 women did not respond their questionnaire so it was 
not used for further analysis). But, the question is how can 
these individuals be selected? Although with this method, each 
Kebele was fairly represented, proportional allocation of the 
sample have been made based on the size. This sample size was 
allotted to 4 Kebeles using proportionate stratified sampling 
formula. Through this equation, each Kebele was fairly repre-
sented as follows:

1. Sample size of Selelkula ena Akababiw = 2132 × 267/56
81 = 100 women.

2. Sample size of Gebsit = 1369 × 267/5681 = 64 women.
3. Sample size of Karma = 725 × 267/5681 = 34 women.
4. Sample size of Aba Selma ena Deboch = 1455 ×  

267/5681 = 69 women.

As already mentioned, among the target population of 
5681(women in male-headed and female-headed families), the 
researcher took 267 respondents as calculated based on the 
above formula. Finally, the required sample households were 
selected via systematic random sampling within each Kebele, 
based on the lists every ith element (ie, every 21st), until the 
required sample size was reached after the first respondents 
were selected randomly (see Table 1, in detail).

Qualitative research used for identifying and selecting indi-
viduals or groups of individuals that is knowledgeable/experi-
enced with a phenomenon.30 So, in this study, the participants 

for qualitative information were selected using purposive sam-
pling for participants in interview and focus group discussion 
who had experiences in SWC and who work regularly through-
out the year. The participants in FGDs were selected purpo-
sively in each Kebele in such a way because the researcher 
intended to hold one group discussion on each of Kebele. 
Accordingly, 7 key informants and 28 focus group discussants 
with 4 groups having 8 members and 6 members in 2 groups 
were taken to get required results. The selected key informant 
interviewees were individuals who have knowledge on the 
issues and specific expertise about the needed information. 
Hence, the informant interviewees were from agriculture and 
rural development officials, women and children affairs offi-
cials, and local administration officials from each selected 
Kebeles of Shebel Berenta Woreda.

Data sources and data collection instruments. This study used 
primary and secondary sources to obtain the necessary infor-
mation. Hence, primary sources include survey respondents, 
key informants, and FGD participants. Secondary sources such 
as articles and annual reports that relate to the research prob-
lem or are in direct relation to this study were included. In line 
with this Kothari31 indicates that using secondary data collect-
ing and analyzing by someone else or written sources enables 
interpretation and recording of primary data. Questionnaire, 
interviews, key informant interviews, field observation, and 
FGD were the data collection instruments used to gather the 
primary data.

Data analysis techniques. In this study, both quantitative and 
qualitative data analysis techniques were employed. Accord-
ingly, descriptive and inferential statistics were used to analyze 
the quantitative data. As Yong32 noted, descriptive statistics 
used as a tool in any research that describes a setting or events 
in numerical terms for the sake of quantifying data to organize, 
summarize, or easily understand the information. Hence, for 
quantitative method, upon completion of the data collection, 
the data were coded, edited, and entered into the SPSS (Statis-
tical Package for Social Science, version 20, IBM, USA), and 

Table 1. The summary of sampled women by Kebeles.

SAmpLE KeBeleS STRATUm NUmBER OF HOUSEHOLDS iN EACH 
KeBele

NUmBER OF SAmpLE WOmEN TAKEN 
FROm EACH KeBele

mALE 
HEADED

FEmALE 
HEADED

TOTAL mALE-
HEADED

FEmALE-
HEADED

TOTAL

Selelkula ena Akababiw Woyina-Dega 1396 736 2132 66 34 100

Gebsit Woyina-Dega 846 523 1369 40 24 64

Karma Kolla 508 217 725 24 10 34

Abbaslma ena Deboch Kolla 975 480 1455 46 23 69

Total 3725 1956 5681 176 91 267

Source: Field survey, 2019.
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then the data were analyzed through descriptive and inferential 
statistics. The analysis for the data gathered to the demographic 
and socio-economic characteristics were through descriptive 
statistics such as frequency and percentage distribution. 
Whereas, binary logistic regression model was used to examine 
the factors that determine the participation of women in SWC. 
It is a powerful statistical tool allowing us to determine the 
effect of independent variables on the dependent variable while 
holding any number of other independent variables constant. 
In relation to this, binary logistic regression is a form of regres-
sion used when the dependent variable is dichotomous or 
dummy and the independents are of any type.33 Binary logistic 
regression is also planned for discrete dependent variable sys-
tems and to a number of independent variables.34 It is called 
binary logistic regression model when the dependent variable is 
articulated in 2 categories and several categories of applying 
the explanatory variables.35 Thus, the logistic regression model 
that was employed in this study is a binary logistic regression 
model, where the dependent variable is Y and independent one 
is X. To elucidate the model, the following logistic distribution 
function was employed36-38

Pi Y
Xi e Xi

=∈ =








 =

+ − +( )
1 1

1 1 2β β
 (2)

In the logistic distribution equation, Pi is the independent vari-
ables, Xi is the data, i is the possibility of a preference by an 
individual (option of having 1 and 0 values). When β 1 + β2Xi 
in equation (2) is replaced by Zi, equation (3) is obtained

Pi
e Zi=

+ −

1
1

 (3)

Zi is between −∞ and +∞, and Pi is between 1 and 0. When Pi 
shows the possibility of participation in SWC, the possibility 
of this event’s nonparticipant in SWC is 1 − Pi.39 Then, the 
probability of nonparticipant can be explained as in equation 
(4) as follows

1
1

1
− =

+
Pi

eZi

Equation (4) is obtained by dividing the participant by non-
participants (simply odds ratio)

Pi
Pi

e
e

e
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Zi
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1
1
1−

=
+
+

=
−
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where eZi  is the irrational number e, raised to the power of Zi
When the natural logarithm of both sides of the equation is 

written, equation (5) is obtained

Li Pi
Pi

Zi Xi=
−









 = = +ln

1
1 2β β  (5)

Thus, nonlinear logistic regression model is liberalized based on 
both its parameters and variables. “L” is called “logit” and models 
such as this called “logit models.”38 When there are more than 
one independent variables with one dependent variable, (X1, 
X2,. . ., XK), binary logistic regression model apply. In these sit-
uations, equation (2) is used for proper transformations

Pi Y
Xi e X X kXk

=∈ = =
+ − + + +…+( )( 1 1

1 1 2 1 3 2β β β β
 (6)

Also, odds and odds ratio are significant terms in logit 
model. Odds ratio is defined as the ratio of the number of 
events that occurred to number of events that did not occur 
(Morgan and Teachman, 1988 cited in Menard).40 “Odds ratio” 
on the other hand, is the ratio of 2 odds, in other words, the 
ratio of likelihood to another. In equation (4), 2 probabilities, 
participant, and nonparticipant probability of an event are pro-
portioned, and this is the odds of proportion. It is important to 
understand that, possibility, odds, and logit concepts are 3 dif-
ferent ways of explaining the same thing.40

Z i  is a function of N-explanatory variables and expressed as

Zi X i X i= + + +β β β1 2 2  n n  (7)

β1  is the intercept and β β2 nare parameters .
The contingency coefficients are computed as:

CC X
N X

=
+

2

2
 (8)

where CC is the coefficient of contingency, χ2 is the chi-square 
random variable, and N is the total sample size.

The values of the contingency coefficient implied that there 
was no multicollinearity problem among the explanatory dummy 
variables, that is, the decision rule value is less than 0.75. However, 
all the hypothesized explanatory variables were tested for the 
existence of multicollinearity problem before running the logis-
tic regression model. The measure was done using contingency 
coefficients for testing association among dummy variables. 
Hence, CC is a chi-square-based measure of association. For 
that reason, chi-square test was used to examine the association 
of the categorical variables such as demographic factors, socio-
economic factors, and institutional factors with the dependent 
variable. On the other hand, summarizing what was heard in the 
discussions words, phrases, or patterns were the major tasks 
accomplished in the qualitative data analysis. Hence, the infor-
mation that collected through interviews, key informant’s inter-
views, focus group discussions and field observations in relation 
to women’s participation in SWC was analyzed textually to com-
plement the statistical results from the structured questionnaire.

The model goodness-of-fit in the study

To know the model goodness of fit (GOF), it is imparative to 
examine the adequacy of the model before the estimated 
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function becomes a permanent part of the decision-making 
apparatus.41 Once a model has been developed, it is necessary 
how effective the model is in describing or denoting that the 
predictor variables select has a combined effect on the outcome 
variable. This is referred to as GOF. In this study, omnibus test 
was used to compute the fitness of predictor variables to out-
come variable. The omnibus test of model coefficient had chi-
square value of 117.401 with 13 degree of freedom and a highly 
significant at P < .05, that is, .000, denoting that the predictor 
variables selected had a combined effect on predicting the par-
ticipation of women in SWC. The predictive efficiency of the 
model displayed that from all women included in the model, 
93% respondents were correctly predicted. The sensitivity (cor-
rectly predicted participated women) and specificity (correctly 
predicted women not participated) were found to be 97% and 
66%, respectively. Therefore, the model is effective in describ-
ing the outcome variable. The model summary demonstrated 
that (Pseudo R2 = 0.675), which means that the outcome vari-
able explained by 67% via independent variables. Hosmer and 
Lemeshow test was also employed to evaluate the adequacy of 
logistic regression model because this test is an approach used 
to evaluate model fitness or to compute a GOF statistics. The 
Hosmer and Lemeshow GOF had a chi-square value of 3.499 
on 8 degree of freedom, and significant at P > .05, that is, .835, 
vindicated that logistic regression model has GOF.

These are formal tests of the null hypothesis that the fitted 
model is correct, and their output is a p-value; again a number 
between 0 and 1 with higher values indicating a better fit. In 
this case, however, a p-value below some specified alpha level 
(say, 0.05), indicates the model is not acceptable as Paul42 indi-
cated. If the Hosmer and Lemeshow GOF test statistic is 0.05 
or less, we reject the null hypothesis since there is no difference 
between the observed and predicted values of the dependent; if 
it is greater as we want, we fail to reject the null hypothesis, 
there is no difference, implying that the model estimates fit the 
data at an acceptable level. It divides subjects into deciles based 
on predicted probabilities, and then computes a chi-square 
from observed and expected frequencies.42,43

Issues of reliability and validity, and ethical 
considerations

The researcher has conducted a pretest to assure the reliability 
of the study among 20 respondents before the execution of the 
actual study. This helps to avoid ambiguity of questions and to 
know the level of understanding among respondents. In addi-
tion, Chron-bach alpha was employed because it measures the 
internal consistency of the instrument or to test the reliability 
of the study. Therefore, the reliability of test statistics to wom-
en’s participation on SWC indicates that the questions were 
reliable at Chron-bach alpha value of 0.816. For a solution to 
assuring the validity of the study, the researcher employed mul-
tiple sources of information, established a chain of evidences 
and had key informants’ review reports, and submitted a copy 

of the questionnaires to the advisors to examine the items and 
content validity.

Experts also added some constructive ideas to improve the 
structured questionnaires and discussion guides, and avoid 
unnecessary content. Thus, some useless, repeated or redundant, 
and ambiguous items were omitted according to standards in 
terms of adequacy, structuring, and sequence of ideas. This study 
employed triangulation via data sources, a sound description to 
convey the findings and to complement statistical results with 
the qualitative part of the study. Generally, questions in the 
instruments were developed based on review of literature. The 
results of this study were interpreted in relation to the review of 
literatures for analytical generalization (Figure 2).

Regarding ethical concerns, the researcher has taken per-
mission letters from the University of Gondar and administra-
tor of the District. Negotiations were made with the participants 
and respondents for their permission to conduct discussions 
and fill questionnaires ethically. Hence, the ethical clearance 
was attached with cover page of the questionnaires to make 
clear about the purpose of the study and the data were handled 
confidentially. All participants were informed about their iden-
tity would remain anonymous in the study document. The 
researcher also paraphrased all literatures consulted in this 
study and acknowledged them properly.

Results and Discussions
Demographic and socio-economic characteristics of 
respondents in the study area

Regarding the age of respondents, the minimum age is 21 and 
maximum of 59 where the average age is 36. This implies a 
concentration of adults in the labor force. The data also show 
an average family size of 5 with a mean of 2 female and 3 male 
children (Table 2).

Marital status and status of household heads of the respondents in the 
study area. The marital status of women appears to motivate their 
participation in soil conservation activities. The survey results 
shows, majority of respondents (83%) were married women, while 
2% were widows. The rest 4% and 11% of the respondents were 
single and divorced women respectively (Table 3). From this result, 
it can be concluded that majority of the respondents were married. 
The data from informant interview’s affirmed that unmarried, 
divorced, and widowed women easily participate in SWC activities 
even though with no male counterpart and they have a heavier 
load. In the case of household head, majority of the respondents (64 
%) were concentrated in male-headed households, while 36% were 
female-headed households (Table 3). The qualitative data also veri-
fied that majority of the respondents were male-headed rural 
households due to their marital status and decision-making power 
of male other than female counterpart.

Educational background of the respondents in the study area. From 
the results shown in Figure 3, majority of the respondents (52%) 
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were illiterate, 7% could read and write, 31% had a primary edu-
cation (1-8), and 10% had secondary education and above. 
Majority of the respondents were illiterate and faced difficulties 
to participate in soil conservation and land management tasks 

due to lack of awareness on how to conserve it. On the other 
hand, women with a primary and secondary education were 
involved in soil conservation tasks such as terracing, watershed 
protection, and preparing the traditional composition of wastes. 

Table 2. Age, number of male and female children, and family size of respondents in the study area (N = 250).

AGE OF THE 
RESpONDENTS

NUmBER OF mALE 
CHiLDREN

NUmBER OF FEmALE 
CHiLDREN

TOTAL FAmiLy 
SizE

mean 36.1680 2.2000 2.5000 4.7040

Std. error of mean 0.63987 0.05525 0.07198 0.10013

median 35.0000 2.0000 2.0000 5.0000

mode 27.00 2.00 2.00 3.00

Std. Deviation 10.11717 .87353 1.13806 1.58316

Variance 102.357 .763 1.295 2.506

Range 38.00 6.00 5.00 9.00

minimum 21.00 .00 .00 1.00

maximum 59.00 6.00 5.00 10.00

Sum 9042.00 550.00 625.00 1176.00

Source: Obtained from survey data, 2019.

-Shebel Berenta Woreda (district), East Gojjam 
zone, Amhara region of Ethiopia

Research Method and 
Design 

Sampling Techniques and 
procedures, Sampling size and 

determination 

Data sources and Data 
collection instruments 

Data analysis techniques 

-Mixed research method and Sequential 

Explanatory research design was employed. 

Omnibus test & Hosmer-lemeshow test were 
used.i.e..00 & 0.835;p<0.05 &p >0.05respectively. 

-Descriptive statistics and Binary logistic 
regression model analysis

-Chronbach alpha value: i.e. p= >0.75; 
triangulation with multiple sources of 
evidence/data sources utilized as a main 
elements to check the reliability and validity.

-Both probability and Non-probability 
sampling techniques were used with 250 
sample unit using proportion formula/equation

-Primary and secondary sources; Questionnaire, 

Key informant/ interview, FGD’s and field 

observations,journals /annual reports were used.

Model Goodness-of-fitness 

Issues of reliability and Validity 

Ethical considerations -Ethical approval letter from University of 
Gondar (academic institution), administrator of 
the district, and consent from participants and 
respondents were obtained.

 Study site/Area 

Methodology

Figure 2. Summary of the methodology.
Source: modified from Eyayu.44
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Table 3. Respondents response to their marital status and household heads (N = 250).

VARiABLES OpTiONS FREqUENCy pERCENT (%)

Marital status Single 11 4.4

married 206 82.4

 Divorced 28 11.2

 Widowed 5 2.0

Status of household head male-headed 161 64.4

Female-headed 89 35.6

Source: Obtained from survey data, 2019.

This implies that illiteracy-constrained women to being 
involved in SWC activities, while literacy has helped to increase 
engagement in SWC to improve soil fertility and land manage-
ment. To identify the association between educational level and 
women’s participation in SWC, chi-square test was employed. 
The results showed a statistically significant association was 
observed between the educational level of women and their par-
ticipation in SWC practices ( = 67.312, df = 3, P = .000, P < .05). 
Consistently, the findings by Aryal and Zoebisch45 show that 
educated women are more aware of land degradation and meas-
ures of conservation activities.

Access of land and its productivity in the study area. As it can be 
inferred from Table 4, 76% of the respondents had their own 
land for crop production to feed their families, while 24% did 
not. This majority could conserve their soil from erosion and 
floods and manage their land from desertification so as to 
improve soil fertility and agricultural productivity. The data 
also show 39% of respondents said their crop production was 
sufficient to support and feeding their family, while 61% did 
not have. About 1%, 12%, and 57% of the respondents have 
large family size, low soil fertility, and inadequate plot of land, 
respectively. The chi-square test result shows a statistically sig-
nificant association among ownership of farming land, having 

sufficient production and women’s participation in SWC 
( = 57.988, df = 1, P = .000, P < .05; = 15.661, df = 1, P = .000, 
P < .05), respectively. However, the results obtained by Bekele 
and Drake10 show the current land tenure system is found to 
have little or no prohibitive effect on the conservation invest-
ment decision of farmers. As poor farmers generally possess 
less land, they are more often engaged in non/off-farm activi-
ties. This can decrease their interest to invest on SWC.5,46

Decision-making processes for participation of respondents in 
SWC. With relates to the decision-making process for the par-
ticipation of women in SWC, half of the respondents (50%) 
were participated in SWC decisions, while 50% have no 
involvement.

The result also revealed, 98% of respondents said they believe 
that women play a key role to SWC, while 2% respondents have 
no assumption about their roles in SWC. Among those who had 
participated in SWC, 56%, 19%, and 43% were highly involved 
in terracing, vegetation cover, and compost/animal dung prepa-
ration as a part of SWC activities, respectively (Table 5). From 
the result, it can be seen that women from both female-headed 
and male-headed households play an immense role to SWC 
especially in terracing and animal dung preparation.

The chi-square value also showed, there is a significant asso-
ciation between participation in decision-making process and 
their participation in SWC with the value of ( = 173.570, df = 1, 
P = .000, P < .05). In agreement with this result, an investiga-
tions elaborated by Yazdanbakhsh et al4 and Ali and Kedru47 
demonstrated that indigenous soil conservation technologies 
such as contour plowing, manuring, crop rotation and residue, 
cut-off drains, and ditches are considered as an effective meth-
ods of conservation measures. Other authors also affirmed that 
hills, together with side terracing and check dams, were among 
the most frequently used physical structures for SWC.5

The findings of Mitiku et al48 also considered terraces, soil 
(earth), and combined stone/earth bunds, and compost/manure 
application are among the types of SWC activities those imple-
ment in Ethiopia. On the other hand, the study elaborated by 
Mary et al,49 the complexity of business and family arrange-
ments on many farms, particularly farms where women play 

Figure 3. Respondents’ response to their educational status in the study 

area (N = 250).
Source: Obtained from survey data, 2019.
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significant roles, means that models which gather data on a 
single operator may not adequately capture the dynamics of 
conservation-related decisions. But comparatively, women try 
to apply in the most of cases of the best practices to conserve 
biodiversity and play a vital role in land conservation.3

The time frame/hours spent in SWC practices in the study area. As 
shown in Figure 4, majority of the respondents (72%) has spent 
from 3 to 4 h of their time in SWC, while 3% of the respondents 
spent only 2 up to 3 h per day. The study also found 13% and 12% 
of the respondents spent from 1 to 2 h and >4 h per day, respec-
tively. This implies that majority of women have a double burden.

The chi-square result showed, a statistically significant 
association between the time frame and participation in SWC 
( = 173.570, df = 3, P = .000, P < .05). Consistently to this 

Table 5. Respondents’ response to decision-making roles and participation in SWC (N = 250).

VARiABLES OpTiONS FREqUENCy pERCENTAGE (%)

Have you ever participated in decision making to soil and water 
conservation at household level or at public level?

yes 126 50.4

No 124 49.6

Do you think women play any role in land management and soil 
conservation activities?

yes 246 98.4

No 4 1.6

Terracinga yes 139 55.6

No 109 43.6

Vegetation covera yes 47 18.8

No 201 80.4

Compost/animal dung preparationa yes 107 42.8

No 141 56.4

Source: Obtained from survey data, 2019.
amultiple responses were recorded.

Table 4. Respondents’ response to ownership of land and its productivity (N = 250).

VARiABLES OpTiONS FREqUENCy pERCENTAGE (%)

Do you have your own farming land? yes 191 76.4

No 59 23.6

Do you think your production is enough to support your family? yes 97 38.8

No 153 61.2

[Reasons for not to have sufficient production]
Large family sizea

yes 3 1.2

No 150 60

Lower soil fertilitya yes 18 11.5

No 135 49.7

inadequate sized plot of landa yes 142 56.8

No 11 4.4

Source: Obtained from Survey data, 2019.
amultiple responses were recorded.

Figure 4. Respondents response to the hour spent in SWC practices in 

the study area (N = 250).
Source: Obtained from survey data, 2019.
SWC, soil and water conservation.
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finding, determined the time a woman spends on gathering 
fuel, fodder, and water as well as attending to household work, 
agricultural work, and animal care reduces her competence.3 
However Bekele and Drake10 indicate the effect of women’s 
participation in fieldwork activities of a farm is positively cor-
related. In contrast, women’s involvement with natural resource 
management is not confined to agriculture; gender roles typi-
cally tie poor rural women far more than men to direct and 
regular use their time spent on natural resources.17

The existence of soil erosion and discussion of respondents about 
SWC in the study area. As Table 6 demonstrates, 97% of the 
respondents responded that the problem of soil erosion exists 
in their locality, while 3% did not exist. 95% of the respondents 
stipulate the problem of soil erosion has occurred in their own 
land, while 5% said it had not occurred. It is also demonstrated 
that 71% of the respondents obtained advice, while 29% did 
not obtain advice about SWC practices. About 19%, 71%, 9%, 
and 1% of the respondents obtained information, particularly 
about the impact of soil erosion from development agents, 
agricultural experts, farmers, and nongovernmental organiza-
tions (NGOs), respectively.

In addition, 62% of the respondents discussed about SWC 
in local institutions, while 38% were not involved in those 
discussions (Table 6). From this result, it can be concluded 
that the problem of soil erosion is severe both in locality (local 
residence) and their farming land. Similarly, eventhough the 
advice and information obtained from different concerned 
bodies; farmers themselves and NGOs have not shared their 
information about SWC.

The chi-square result shows a statistically significant asso-
ciation between perceiving the problem of soil erosion in their 
land and their participation in SWC ( = 13.568, df = 1, P = .000, 
P < .05). Similarly, there is an association between getting an 
advice about SWC from stakeholders, being involved in dis-
cussions within local institutions and women’s participation in 
SWC ( = 50.802, df = 1, P = .000, P < .05; = 55.737, df = 1, 
P = .000, P < .05), respectively. These findings confirmed with 
the study of Birhanu and Meseret50 who show the factors influ-
ence continued use of physical soil conservation measures were 
the perception of soil erosion problem. Soita16 shows that rural 
women rely heavily on natural resources for the survival of their 
families; the deterioration of natural resource base is threaten-
ing rural livelihoods.

An interest, assumption, and participation of respondents in SWC 
in the study area. Regarding an assumption of controlling the 
problem of soil erosion, 99% of the respondents said the prob-
lem is controllable, while few of respondents (1%) said not con-
trollable. Having this assumption, 97% of the respondents have 
an interest to control soil erosion via SWC, while 3% do not. 
Therefore, majority of the respondents (86%) has participated 
in SWC, while 14% have no involvement (Table 7). From this 
empirical evidence, we know that a significant number of 
women have participated in SWC through ambitious assump-
tion/thinking, and an interest to reduce the problem of soil ero-
sion for environmental sustainability.

Similarly, the chi-square test shows an association between 
an interest to control soil erosion via SWC and women’s par-
ticipation in SWC ( = 50.767, df = 1, P = .000, P < .05). The 

Table 6. Respondents response to the existence of soil erosion, advice, and discussions to SWC in the study area (N = 250).

VARiABLES OpTiONS FREqUENCy pERCENTAGE (%)

is there a soil erosion or degradation in your locality? yes 243 97.2

No 7 2.8

Do you perceive the problem of soil erosion on your farming land? yes 238 95.2

No 12 4.8

Do you get an advice regarding soil and water conservation practices from 
extension agents or other concerned bodies?

yes 177 70.8

No 73 29.2

From whom did you hear about the impact of soil erosion? Development Agents 48 19.2

Agricultural Experts 177 70.8

Other Farmers 24 9.4

NGO’S 1 0.6

Have you ever discussed on soil and water conservation in women’s local 
groups or associations like ekub, Iddir, Yelimat-Budn etc?

yes 156 62.4

No 94 37.6

Source: Obtained from survey data, 2019.
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study of Ali and Kedru47 confirmed that due to the lack of 
vision and interest, poverty, awareness, and carelessness, the 
majority of farmers have not practiced conservation methods. 
The findings by Birhanu and Meseret50 shows the major fac-
tors influencing continued use of physical soil conservation 
measures was the slope of the plot and the perception of soil 
erosion problem and profitability. A study of Bekele and 
Drake10 also shows approximately 64% of the households that 
did not adopt conservation measures are those households 
where women are not involved in fieldwork activities, while 
67% of the households where women are involved in field work 
activities. Generally, the results confirms, there is an invisible 
hand of women influencing conservation technology adoption 
by farmers in the male-dominated farming community; further 
studies are required to understand the specific mechanisms 
that influences and strengthen women’s role in SWC efforts.

Determinants of women’s participation in SWC: 
logistic regression model analysis

The binary logistic regression model was employed to establish 
the relationship between dependent (participation of women 
in SWC) and independent variables (demographic and socio-
economic factors) affecting women’s participation in SWC in 
the study area.

For that reason, 9 explanatory variables were selected to 
explain the dependent variable. However, 7 independent vari-
ables (widowed marital status category, read and write only, 
secondary education and above educational level, access of own 
farming land, existence of soil erosion in their land, discussion 
about SWC practices, and obtaining advice from concerned 
bodies about SWC) were determinant factors influences the 
dependent variable.

Accordingly, the logit model analysis indicates that is being 
other variable remain constant, there is less probability of wid-
ow’s participation in SWC activities when compared with 
those who are unmarried. As the binary logistic regression 
result shows, the probability of participation of widowed 
women in SWC decreased by the odds ratio of 0.023 than 
unmarried women since the result has statistically significant 
relation at P < .05 in all cases. Hence, widowed women had a 

negative relationship to SWC participation decisions. The 
result implies the marital status of women has a statistically 
significant relationship to probability of participation in SWC. 
Nevertheless, previous studies focus on the aggregate house-
hold probability of participation in SWC rather than women’s 
participation; overlooked each marital status in SWC. 
Comparatively, a study of Zitta et  al51 showed women have 
participated actively in environmental protection to ensure sus-
tainable use of environmental resources. But, their findings did 
not identify which marital status is more or less likely to par-
ticipate in SWC in comparative ways.

The binary logistic regression model result also demon-
strates that women with an educational level of read and write 
only, and secondary education and above when compared with 
illiterate, their participation in SWC decreased by the odds 
ratio of 0.164 and 0.139, respectively. The result was statisti-
cally significant at P < .05, with alpha value of .049 and .035. 
This means that, women have formal education are more likely 
participate than those who do not have formal education. 
Hence, women with an educational level of read and write, and 
secondary education or above have a significant positive rela-
tionship to participate in SWC.

This result is confirmed with the findings by Aryal and 
Zoebisch,45 which show women without formal education 
usually have excellent practical knowledge and experiences in 
all aspects of land management. Here, women without school 
education use to obtain their local knowledge principally from 
older women and by practical experiences. The result is incon-
sistent with the findings of Soita,16 who shows that the popula-
tion pressure and lack of awareness makes rural women tend to 
exploit land, water, and forest resources without considering 
the needs of future generations. However, the result of Dilebo,52 
confirmed that, education level of houdsehold heads and train-
ing participation were found significantly affecting adoption 
decision of farmers to SWC practices.

The logistic regression model result reveals, when other 
variables remain constant, women without their own farming 
land when compared with those having their own farming 
land, the probability of participation into SWC decreased by 
the odds ratio of 0.263. The result was statistically significant 
at P < .05; .044 in all cases. Meaning that women with their 

Table 7. Respondent’s response to their interest and assumption, and participation in SWC practices in the study area (N = 250).

VARiABLES OpTiONS FREqUENCy pERCENTAGE (%)

Do you think that soil erosion can be controlled? yes 249 99.4

No 1 0.6

Do you have an interest to control soil erosion via SWC practices? yes 242 96.8

No 8 3.2

Do you frequently participate in soil and water conservation activities? yes 215 86

No 35 14

Source: Obtained from Survey data, 2019.
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own farming land are more likely to participate in SWC than 
who do not have farming land by 4.4%. In correspondence with 
this result, the finding of Ofgeha53 indicates the important fac-
tors affecting communities’ acceptance, and adoption of SWC 
includes the small size of agricultural land and farming pro-
duction, lack of financial and material disappointments with 
local leaders. Confirmingly Ofgeha53 pointed out that land 
ownership certificate significantly determines the decisions of 
farmers for SWC activities. In contrast, in Western Uganda, 
farmers adopted the use of structural SWC measures only after 
land registration program, while in Kenya (Kisii, Vihiga, and 
larger part of central Kenya highlands), land tenure problems 
are more common in continuously fragmented lands, resulting 
in low adoption of soil conservation techniques.46,54

The analysis also shows that when other variables remain 
constant, women with no soil erosion on their land are less 
probable to practice SWC as compared to the existence of soil 
erosion event in their land. As binary logistic regression model 
result revealed, the probability of participation of women with 
no soil erosion to SWC decreased by the odds ratio of 0.043 
than women vulnerable to soil erosion because the result has a 

statistically significant relationship with the value of 0.001; has 
significant at P < .05 in all cases. Therefore, the existence of 
soil erosion is statistically significant to the participation of 
women in SWC work decisions.

The result is in agreement with Bekele and Drake,10 find-
ings, which indicates that due to their role in households such 
as childcare, cooking food, woods for fuel and fetching water, 
women feels more responsible for the availability of food for 
families. Hence, the exposure of women to the problem of soil 
erosion may improve the perception of the whole household to 
the problem and thereby influence the decision-making pro-
cess. This result is also consistent with the works of Ali and 
Kedru,47 which shows people in the uplands are not vulnerable 
to soil erosion, they do not actively participate in SWC, espe-
cially females and poor farmers (Table 8).

Concerning the discussion among women on the issues of 
soil erosion, women with no involvement in discussions about 
SWC issues in local institutions show less probability of par-
ticipation in SWC than those women involved in discussions. 
As binary logistic regression model analysis shows, women 
with no involvement in the issues of SWC have a value of 

Table 8. Determinant variables of women’s participation in SWC in the study area.

VARiABLES CATEGORiES ß S.E WALD SiG ODDS RATiO

marital status Unmarried (RC)  

married −3.204 1.737 3.402 .065ns .041

Divorced −1.689 1.443 1.371 .242ns .185

Widowed −3.773 1.820 4.299 .038* .023

Educational level illiterate (RC)  

Can read and write −1.806 .919 3.864 .049* .164

primary education −1.039 1.028 1.021 .312 ns .354

Secondary and above −1.972 .937 4.426 .035* .139

Status of head of household male headed (RC)
Female headed

.674 .669 1.015 .314ns 1.962

Access of own farming land yes (RC)
No

−1.337 .663 4.060 .044* .263

Sufficient production yes (RC)
No

−.861 .825 1.090 .296ns .423

Soil Erosion in locality yes (RC)
No

18.940 12,885.731 .000 .999 ns 168,162,270.373

Soil Erosion in their land yes (RC)
No

−3.157 .990 10.164 .001* .043

Discussion on SWC yes (RC)
No

−1.949 .970 4.041 .044* .142

Advice from Agricultural 
Agents/others

yes (RC)
No

−1.931 .799 5.847 .016* .145

Constant −12.353 12,885.731 .000 .999 .000

Source: Survey data, 2018.
nsnot significant; RC, Reference Category; SWC, soil and water conservation.
*Significant at .05.
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(ß = −1.949; P = .044; odds ratio = .142) have a statistically sig-
nificant relationship to participate in SWC. This implies that 
women who actively involved in discussions, meetings, and dif-
ferent community dialogues are more likely to participate in 
SWC by 14.2% than those not involved in discussions at all. 
Consistent with this study finding, Ali and Kedru47 show tra-
ditional administration and discussions in social institutions 
plays essential role in maintaining strong social linkage and 
cooperative labor environment in SWC practices. It is also 
confirmed by Bekele and Drake.10

Finally, concerned with access of advice and information 
about SWC practices, women who have no access to advice and 
information had less probability of participation in SWC than 
women with access. As logistic regression model analysis 
revealed, the odds ratio of women with no access to advice 
decreased their probability of participation by 0.145 than 
women with access. Meaning that, the absence of advice and 
training constrained their involvement in SWC. The result has 
a statistically significant association at P < .05, with a value of 
.16. Hence, access to advice from concerned bodies has a statis-
tically significant relationship to the participation in SWC in 
the study area. Consistent with this finding, the study of 
Dilebo,52 affirmed that extension contact significantly affects 
the decisions for SWC practices. A study from Southern Italy 
also noted that the adoption of soil conservation practices is 
promoted by increasing engagement between researchers and 
stakeholders or concerned bodies.55-57 Women with better 
access to extension have a better understanding of modern 
technologies to SWC practices.45

This result is inconsistent with the findings by Ali and 
Kedru,47 who show a significant number of farmers did not 
perceive and were not aware of the effectiveness of indigenous 
SWC measures and the practices of mulching, mixing, and 
strip-cropping. Most of the farmers benefit and practices the 
structures of soil (stone) bunds, and some artificial water ways 
very well in their farming and grazing plots as effective and 
efficient ways for recovering soil fertility, increasing productiv-
ity, and to decrease the magnitude of soil erosion. However, 
consistent with this result, the findings of Ahmed58 show that 
practicing these structures has many advantages to proper 
structural conservation actions and an ability of increasing the 
farmers’ level of awareness on the importance of conservation 
structures through agricultural extension and training services 
is a prerequisite to SWC practices.

Conclusion
The intersectionality of gender and environment is still lacking 
an attention in developing countries, especially in Sub-Saharan 
Africa to achieve both gender equality and environmental sus-
tainability of SDG-II. Therefore, even though women play the 
lion’s share roles in environmental management, the determi-
nant factors for the participation of women’s in SWC activities 
in Ethiopia is still overlooked. Having this rationale this study 

magnifies the determinant variables of participation in SWC 
in north-west parts of rural Ethiopia. Regarding the participa-
tion of women in SWC, majority of the respondents (86%) had 
participated in SWC practices, while 14% of them had no any 
involvement in SWC practices in the study area. It can be con-
cluded that a significant number of women participated in 
SWC through ambitious assumption/thinking and interest to 
reduce the problem of soil erosion and land degradation for 
environmental sustainability.

In addition, half of respondents (50 %) had participated in 
decision-making processes in SWC activities, while 50% had no 
involvement. The survey result also reveals 98% of the respond-
ents disclosed, they believe women play a paramount role in 
SWC, while 2% of the respondents have no assumed roles in 
SWC. Among those who participated in SWC, 56%, 19%, and 
43% were highly involved in terracing, vegetation cover, and 
compost/animal dung preparation as a part of SWC activities 
respectively. From the result, it can be deduced that women 
from both female- and male-headed households play an 
immense role in SWC for sustainable environment through 
conservation of soils and water resources. The binary logistic 
regression model analysis shows, the marital status of women, 
their educational level, access to their own farming land, exist-
ence of soil erosion on their land, involvement in discussions 
about SWC, and obtaining advice from concerned bodies about 
SWC were the determinant factors influencing the participa-
tion of women in SWC practices in Shebel Berenta Woreda. 
The unique finding of this study is that both women from 
male- and female-headed households were considered as a unit 
of analysis; their marital status and access to and ownership of 
farming land are the major significant variables that determine 
their participation in SWC practices. Further studies should be 
conducted on women’s challenges and its copying strategies, and 
opportunities in SWC practices. It should be also undertaken 
on each marital status of women and their participation in 
SWC since all women have no similar socio-economic charac-
teristics for sustaining environment in the study area.

Recommendations
The findings of this study show participation of women in 
SWC activities was high even though different factors influ-
ences their participation for proper land management activities. 
Hence, based on the findings, the following points are for-
warded assuming they can be important inputs for government 
and NGOs:

 The government and institutions should provide appro-
priate support for women in SWC; there is no required 
institutional or governmental support to help SWC prac-
tices with technology and working materials.

 The administrative officials and experts should provide 
awareness transference and adequate education for women 
concerning environmental conservation, soil fertility, and 
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land management activities; not only for women, but also 
to all rural dweller’s about SWC activities in the study area.

 Agricultural experts and other concerned bodies should 
provide enough technology for SWC practices to raise the 
use of technology and increase the available fertile land.

 The government should fix the time spent in SWC and 
should strengthen the dialogues and discussions covering 
the issues of SWC to reduce the problems of cultural influ-
ences, socio-economic factors, and infrastructural problems.

Acknowledgements
The author would like to express their deepest gratitude to the 
study participants and respondents for being willing to partici-
pate in this study, without whom this research would not have 
been realized. Second, the author would like to thank the data 
collectors and supervisors for their unreserved work and con-
tribution for the quality of the data. Third, to the author thanks 
his families and friends for their unreserved support and affec-
tion. Last but not least, the author would like to acknowledge 
and give deepest thanks to Ms Judy Price from United Kingdom 
and Professor Rajendra Jassewall from New Delhi, India, for 
their helping in editing of the manuscript.

Author Contributions
EKB is the only contributor to the proposal development and 
analysis of the article. EK facilitated the data collection pro-
cesses of the manuscript in the study area and conducted the 
analysis and interpretation of the manuscript. The author also 
conducted the selection of available studies for systematic 
review, drafted the first structure of the study, read and wrote 
based on the guidelines and the standards of the journals. 
Finally, all procedures and tasks throughout the development 
of the manuscript have been carried out by the author solely.

ORCID iD
Eyayu Kasseye Bayu  https://orcid.org/0000-0002-8105-4478

RefeRenCes
 1. Lal R. Soil degradation by erosion. Land Degrade Dev. 2001;12:519-539.
 2. Bashir S, Bibi I, Javed A, Ahmad N. Soil and Water Conservation. Faisalabad, 

Pakistan: University of Agriculture Faisalabad; 2017.
 3. Sharma R and Kaushik B. Role of Women in Environmental Conservation. 

Sonepat, India: Hindu College Sonepat; 2011.
 4. Yazdanbakhsh A, Alavi SN, Valadabadi SA, Karimi F, Karimi Z. Heavy metals 

uptake of salty soils by ornamental sunflower, using cow manure and bio solids: a 
case study in Alborz city, Iran. Air Soil Water Res. 2020;13:1-13.

 5. Erwaro M. Land Degradation and Challenges of Its Management Practices: The Case 
of Lemo Woreda, Haddiya Zone, Ethiopia [MA thesis]. Addis Ababa, Ethiopia: 
Addis Ababa University; 2014.

 6. World Population Prospects (WPP). The 2012 Revision of Population Prospects. 
New York: Population Division of the Department of Economic and Social 
Affairs of the United Nation Secretariat, UN; 2012.

 7. Agriculture for Impact (A4I). No ordinary matter: conserving, restoring, and 
enhancing africa soils. https://ag4impact.org/news/no-ordinary-matter-con-
serving-restoring-and-enhancing-africas-soils-2014/. Montpellier Panel Report. 
Published December 2014.

 8. FAO and ITPS. Status of the World’s Soil Resource: Main Report. Rome, Italy: 
FAO; 2015.

 9. Food and Agricultural Organization of the United Nations (FAO). Regional 
implementation plan for the African soil partnership. http://www.fao.org/3/a-
bl209e.pdf. Published 2016.

 10. Bekele W, Drake L. Adoption of soil and water conservation measures (SWCM) 
by subsistence farmers in the eastern Ethiopia. Symposium no. 06, Paper no. 
1747, Presentation: poster. Uppsala, Sweden: Swedish University of Agricultural 
Science, 2002.

 11. Mengstie FA. Assessment of Adoption Behavior of Soil and Water Conservation Prac-
tices in the Kaga Watershed, Highlands of Ethiopia. Ithaca, NY: Cornell University; 
2009.

 12. Ministry of Agriculture. Soil and water conservation in Ethiopia. Addis Ababa, 
Ethiopia: Ministry of Agriculture; 2016.

 13. Meseret D. Land degradation in Amhara Region of Ethiopia: review on extent, 
impacts and rehabilitation practices. J Environ Earth Sci. 2016;6:120-130.

 14. ANRS Bureau of Agriculture. Community Based Participatory Watershed Planning 
and Development. Bahir Dar, Ethiopia: Amhara National Regional State 
(ANRS); 2005.

 15. Hurni H, Abate S, Bantider A, Debele B. Land Degradation and Sustainable Land 
Management in the Highlands of Ethiopia (Vol. 5). Bern, Switzerland: University 
of Bern; 2010.

 16. Soita BG. The Role of Women in Natural Resource Management in the Sugar Belt. 
Nairobi, Kenya: University of Nairobi, 2007.

 17. Seeley J, Batra M, Sarin M. Women’s Participation in Watershed Development in 
India. London, England: Sustainable Agriculture and Rural Livelihoods Pro-
gramme; 2000.

 18. Shebel Berenta Woreda Communication Affairs Office. Shebel Berenta Woreda Agri-
culture and Rural Development Office: A Report on Food Security and Social Protection 
Program Annual Report: Amharic-Version; 2018. Shebel Berenta Administration.

 19. Tenalem A. Impact of Climate Change on Household Water Security and on Sustain-
able Livelihoods in Shebel Berenta Woreda, East Gojjam Zone, Amhara Regional 
State, Ethiopia [unpublished MSC thesis]. Addis Ababa, Ethiopia: Addis Ababa 
University; 2010.

 20. Rämi H. Fewer surpluses in Gojjam and Awi, and Severe shortages in lowland 
areas of Abaye River Gorge. UN-Emergencies Unit for Ethiopia; UN-OCHA 
Assessment Mission. https://reliefweb.int/report/ethiopia/ethiopia-fewer-sur-
pluses-gojam-and-awi-and-severe-shortages-lowland-areas-abaye. Published 
October 2002. Accessed April 23, 2009.

 21. Mekuriaw A. The Role of Land-Use on Impacts of Drought in Shebel Berenta Wereda, 
Amhara National Regional State, Ethiopia: A Case Study in Kutkwat Sekela Catch-
ment; School of Graduate Studies. Addis Ababa, Ethiopia: Addis Ababa Univer-
sity; 2006.

 22. Shebel Berenta Woreda Communication Affairs Office. Shebel Berenta Woreda 
Rural Land Usage & Administration, Environmental Protection Annual Report: 
Amharic-Version; 2017. Shebel Berenta Woreda Administration.

 23. Shebel Berenta Woreda Communication Affairs Office. Shebel Berenta Woreda 
Rural Kebeles, Demographics and Socio-Economic Features, and Agro Ecology Report: 
Amharic-Version; 2017; 2018. Shebel Berenta  woreda Administration.

 24. Stephen KA, Kasim H. Qualitative and quantitative research paradigms in busi-
ness research: a philosophical reflection. Eur J Bus Manag. 2015;7:3.

 25. Angell B, Townsend L. Workshop for the 2011 Society for Social Work and Research 
Annual Meeting: Institute for Health, Health Care Policy and Aging Research of Rut-
gres. New Brunswick, NJ: Rutgers School of Social Work; 2011.

 26. Onwuegbuzie AJ, Collins KMA. A typology of mixed methods sampling 
designs in social science research. Qual Rep. 2007;12:281-316. http://nsuworks.
nova.edu/tqr/vol12/iss2/9

 27. Israel GD. Determining Sample Size. Gainesville, FL: Agricultural Education 
and Communication Department, University of Florida; IFAS Extension; 1992. 
PEOD6 (Reviewed, 2003).

 28. Amugune BK. Sample size determination and sampling techniques. Mental 
Health Workshop; October 15, 2014; Maanzoni, Kenya.

 29. Singh AS, Masuku MB. Sampling techniques and determination of sample size 
in applied statistics research: an overview. Int J Econ Comm Manage. 2014; 
II:1-22.

 30. Creswell JW. Research Design: Qualitative, Quantitative, and Mixed Methods. 
Thousand Oaks, CA: SAGE; 2011.

 31. Kothari CR. Research Methodology: Methods and Techniques. Jaipur, India, Univer-
sity of Rajasthan; New Delhi, India: New Age International; 2004.

 32. Yong G. Descriptive Strategies Research: Survey Analysis. https://www.slide-
share.net/3arwen/descriptive-strategies-research-survey-analysis. Published 
2011. Accessed October 28, 2019.

 33. Dattalo P. Determining Sample Size. Balancing Power, Precision, and Practicality 
Pocket Guide to Social Work Research Methods. Oxford, UK: Oxford University 
Press; 2008.

 34. Stock JH, Watson MW. Introduction to Econometrics. Boston, MA: Pearson 
Addison-Wesley; 2007.

 35. Leech NL, Barrett KC, Morgan GA. SPSS for Intermediate Statistics: Use and 
Interpretation. Mahwah, NJ: Lawrence Erlbaum Associates Publishers; 2004.

Downloaded From: https://complete.bioone.org/journals/Air,-Soil-and-Water-Research on 28 Mar 2024
Terms of Use: https://complete.bioone.org/terms-of-use

https://orcid.org/0000-0002-8105-4478
https://ag4impact.org/news/no-ordinary-matter-conserving-restoring-and-enhancing-africas-soils-2014/
https://ag4impact.org/news/no-ordinary-matter-conserving-restoring-and-enhancing-africas-soils-2014/
http://www.fao.org/3/a-bl209e.pdf
http://www.fao.org/3/a-bl209e.pdf
https://reliefweb.int/report/ethiopia/ethiopia-fewer-surpluses-gojam-and-awi-and-severe-shortages-lowland-areas-abaye
https://reliefweb.int/report/ethiopia/ethiopia-fewer-surpluses-gojam-and-awi-and-severe-shortages-lowland-areas-abaye
http://nsuworks.nova.edu/tqr/vol12/iss2/9
http://nsuworks.nova.edu/tqr/vol12/iss2/9
https://www.slideshare.net/3arwen/descriptive-strategies-research-survey-analysis
https://www.slideshare.net/3arwen/descriptive-strategies-research-survey-analysis


16 Air, Soil and Water Research 

 36. Maddala GS. Partial-Dependent and Qualitative Variables in Econometrics. Cam-
bridge, UK: Cambridge University Press, 1986.

 37. Greene WH. Econometric Analysis. 2nd ed. New York: Macmillan Publishing 
Company; 1993.

 38. Gujarati DN. Basic Econometrics. 3rd ed. NewYork: McGraw-Hill Inc., 1995; 2003.
 39. Harrel FE. Regression Modeling Strategies. New York; Springer; 2001.
 40. Menard S. Applied Logistic Regression Analysis. 2nd ed. London, England: SAGE; 

2002.
 41. Johnson A, Wichern W. Applied Multivariate Statistical Analysis. 6th ed. Upper 

Saddle River, NJ: Pearson Prentice Hall; 2007.
 42. Paul DA. Measures of Fit for Logistic Regression. Philadelphia, PA: Statistical 

Horizons LLC and the University of Pennsylvania; 2014. SAS Global Forum 
Paper 1485.

 43. Agresti A. Categorical Data Analysis. Hoboken, NJ: Wiley, 2002.
 44. Eyayu K. Gender and Livelihood Diversification in Rural Ethiopia. Beau Bassin, 

Mauritius: LAP LAMBERT Academic Publishing; 2019.
 45. Aryal AS, Zoebisch BM. The role of women in land management and conserva-

tion: a case from the middle-hill region of Nepal. Paper presented at: ISCO 2004-
13th international soil conservation organization conference, Conserving Soil 
and Water for Society: Sharing Solutions; July 2004; Brisbane, QLD, Australia.

 46. Bewket W, Sterk G. Farmers’ participation in soil and water conservation activi-
ties in the Chemoga Watershed, Blue Nile basin, Ethiopia. Land Degrad Dev. 
2002;13:189-200. doi:10.1002/ldr.492.

 47. Ali M, Kedru S. Soil and water conservation management through indigenous 
and traditional practices in Ethiopia: a case study. EJESM. 2002;5:343-355.

 48. Mitiku H, Karl H, Brigitta S. A New Approach to Soil and Water Conservation in 
Ethiopia. Land Resources Management and Environmental Protection 
Department, Mekelle University, Ethiopia, and Centre for Development and 
Environment (CDE), Swiss National Centre of Competence in Research 
(NCCR) North-South, University of Bern; 2006. https://core.ac.uk/down-
load/pdf/33047644.pdf

 49. Mary B, Kathryn B, Nancy E, Carolyn S, Amy T. Use of Conservation Practices by 
Women Farmers in the Northeastern United States. Athens, GA: University of 
Georgia; 2012.

 50. Birhanu A, Meseret D. Structural Soil and Water Conservation Practices in Farta 
District, North Western Ethiopia. Debre Tabor, Ethiopia: Debre Tabor University; 
2013.

 51. Zitta SW, Choji V, Arin HB, Madaki DH. Women participation in environ-
mental protection and management in Nigeria. Am J Environ Protect. 2014;2: 
32-36.

 52. Dilebo TT. Determinants of adoption of soil and water conservation practices at 
household level in Aletawendo District, Sidama Zone, SNNPR, Ethiopia. WJIR. 
2017;3:1-6.

 53. Ofgeha GY. Community’s Perception on Soil Erosion and Their Participation in Soil 
Conservation Practices: A Case Study of Alaltu Watershed of Najo District. Nekemte, 
Ethiopia: Wollega University; 2017.

 54. Gachene CKK, Nyawade SO, Karanja NN. Soil and water conservation: an 
overview. In: Leal Filho W, Azul AM, Brandli L, Özuyar PG, Wall T, eds. Zero 
Hunger. Cham, Switzerland: Springer Nature Switzerland AG; 2019. 
doi:10.1007/978-3-319-69626-3_91-1.

 55. Salvia R, Simone R, Salvati L, Quaranta G. Soil conservation practices and 
stakeholder’s participation in research projects: empirical evidence from South-
ern Italy. Agriculture. 2018;8:85. doi:10.3390/agriculture8060085.

 56. Mekuriaw A. Assessing the effectiveness of land resource management practices on 
erosion and vegetative cover using GIS and remote sensing techniques in Melaka 
watershed, Ethiopia. Environ Syst Res. 2017;6:16. doi:10.1186/s40068-017.

 57. Biratu AA, Asmamaw DK. Farmers’ perception of soil erosion and participation 
in soil and water conservation activities in the Gusha Temela watershed, Arsi, 
Ethiopia. Int J River Basin Manage. 2016;14:329-336.

 58. Ahmed M. Farmers’ Practices and Factors Influencing the Adaptation of Soil and 
Water Conservation Measures in Wegdi, South Wollo, Ethiopia. Addis Ababa, Ethi-
opia: Addis Ababa University, 2014.

Downloaded From: https://complete.bioone.org/journals/Air,-Soil-and-Water-Research on 28 Mar 2024
Terms of Use: https://complete.bioone.org/terms-of-use

https://core.ac.uk/download/pdf/33047644.pdf
https://core.ac.uk/download/pdf/33047644.pdf



