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Abstract

Background: Ethiopia is among the poorest countries where land degradation caused livelihood problem to its
inhabitants. The livelihood of rural communities in Ethiopia is seriously threatened by land degradation. Land is the
major natural resource that economic, social, infrastructure, and other human activities are undertaken on. Thus, land
resources play an important role in shaping rural livelihoods, and lack of sustainable land management practices leads
to land degradation. Thus, this study aimed to analyze interlink between land degradation and livelihood of
rural communities in Chilga district, Northwest Ethiopia. It also addresses the factors which influence income
diversification for livelihood of households in the study area.

Result: The result depicts that the major causes of land degradation are both natural and anthropogenic. Land
degradation and livelihood are negatively interlinked with each other. The livelihood of the majority of the population
in the study area is dependent on subsistence agriculture both farming and animal husbandry with low diversification.
The survey result showed that more than half (69%) of the sample households have farm size of less than 2 ha, nearly
one third (31%) have 2.0–2.5 ha, and insignificant number of farmers have more than 2.5 ha. More than 80% of
the respondents pointed out that land degradation has impacts both on crop yield and livestock production.
Most of the explanatory variables such as gender, age, education level, farmland size, and family size have
statistical significant influence (at P < .01 and P < .05 levels) for income diversification of households, while
marital status on the other hand is not statistically significant though it has positive relation with income
diversification in this study.

Conclusions: Our results suggest awareness should be created in the community about the livelihood diversification
mechanisms which enabled them to engage in different income-generating activities and comprehensive watershed
management should be implemented.

Keywords: Chilga district, Income diversification, Land degradation-livelihood nexus, Livelihood strategies, Northwest
Ethiopia

* Correspondence: Kg19me@gmail.com
1Department of Geography and Environmental Studies, University of Gondar,
P.O. Box 196, Gondar, Ethiopia
Full list of author information is available at the end of the article

Journal of Ecology
and Environment

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Gashu and Muchie Journal of Ecology and Environment  (2018) 42:17 
https://doi.org/10.1186/s41610-018-0077-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s41610-018-0077-0&domain=pdf
http://orcid.org/0000-0003-3842-6333
mailto:Kg19me@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
The East African region where Ethiopia is located is one of
the world’s most food-insecure regions with increasing hu-
man population growth which is highly dependent on nat-
ural resource base for their livelihood (Pricope et al. 2013).
Ethiopia is one of the most highly populated countries in
Africa with about 100 million people (CSA 2017). Land is
one of the most important natural resources. However, land
degradation is an important problem in Ethiopia, with
more than 85% of the land degraded to various degrees.
Only about 51% of land degradation represents the loss of
providing ecosystem services. The remaining 49% repre-
sents the loss of supporting and regulatory and cultural
ecosystem services (Gebreselassie et al. 2016).
Land degradation is a continuous process (Hurni 1993;

Bewket 2003; Sivakumar and Ndiangui 2007) and has
become, however, an important concern affecting food
security and the wealth of nations and has an impact on
the livelihood of almost every person on this earth
(Bizuayehu et al. 2002). Land degradation is thought to
be especially widespread throughout sub-Saharan Africa
(Darkoh 1993; MoARD 2010). Land degradation has the
highest effect on the livelihoods and well-being of the
poorest households in the rural areas of developing
countries (Nachtergaele et al. 2010). Land degradation in
most developing countries is becoming a major constraint
to future growth and development (Reddy 2003; Hammad
and Tumeizi 2012). Among Sub-Saharan countries,
Ethiopia is the most seriously affected country by land
degradation (Shiferaw and Holden 1998; Amsalu 2006).
The Global Mechanism (2007) estimated that over

85% of the land in Ethiopia is moderately to very
severely degraded and about 75% is affected by desertifi-
cation. The most common form of land degradation in
Ethiopia is soil erosion by water. Rain-fed agriculture
employs 80% of the population, forming the basis of
Ethiopia’s economy. Environmental degradation, as exhibi-
ted in land and water resources’ degradation together with
biodiversity loss, remains a key development challenge for
the Ethiopian agriculture (Gebreselassie et al. 2016). Many
findings depict that the highlands of northwestern Ethiopia
are highly vulnerable to land degradation. Indeed, the deg-
radation of land to be severe in the highlands of northern
Ethiopia is related with early human settlements and
age-old farming activities vis-à-vis the southern part.
Historically, the civilization of Ethiopia had begun in the
northern part, and hence, it had been the place of human
settlement and farming for thousands of years ago
(Hurni 1990). In Ethiopia, natural resource is in the
state of serious degradation: the problem manifests it-
self in the form of soil and water degradation and
loss of biodiversity (Amsalu and de Graaff 2006).
Land cultivation is the main livelihood of the farming

community members that constitute 85% of the Ethiopian

population (Amsalu and DeGraaff 2007). Hence, land deg-
radation is a serious problem that affects land productivity
and threatens the livelihoods of the majority of Ethiopia’s
population (WFP 2005). Empirical studies depict that land
degradation has a great impact on the livelihood of rural
communities who depend on primary economic activities
mainly agriculture and it has also impact on the national
GDP of Ethiopia (FAO 1986; Bojö and Cassells 1995;
Sonneveld 2002; Berry 2009). Land degradation affects
those communities whose livelihood depends on land
resources, and the type of economic activity of the
people has also influence on land degradation process
(Limeneh 2004). Land degradation has a far-reaching
consequence on the livelihood of rural communities
who are tied with land resources. Land degradation
results in food insecurity, poverty, and out-migration
for those rural communities whose livelihood depends
on land resources.
The link between livelihood and land degradation is

said to be a symbiotic relationship in a form of a vicious
cycle. It is considered an upward spiral in which causal-
ity runs both ways. Hence, livelihood improvement
should be tackled alongside the control of land degrad-
ation. In Ethiopia as well as other developing countries,
land degradation is a major problem due to the agrarian
nature of their economy. Many African countries (70%),
e.g., Ghana and Ethiopia, depend on the land for their
livelihoods (Peprah 2014). The fundamental importance
of land extends to dependence on food, fiber, fuel, and
general ecosystem provisions of fresh air (oxygen), water,
and climate regulation. So far, ample empirical studies
were not conducted at the study area to analyze the
interlink between livelihood and land degradation nexus.
Therefore, the aim of this study is to examine interlinks
between land degradation and livelihood in order to
come up with appropriate interventions that could help
the efforts of rural communities. Moreover, this study
tries to address the factors that affect income diversifica-
tion of households’ for their livelihood.

Conceptual framework
Land degradation is a major global issue for the twentieth
century and will remain high on the international agenda
even for the twenty-first century too (Gashaw et al. 2014).
Scholars identified different causes of land degradation.
For example, according to Berry (2003), the cause of land
degradation involves two interlocking complex systems:
the natural ecosystem and the anthropogenic or human
social system. Interactions between the two systems deter-
mine the success or failure of resource management. Land
degradation is caused by human-induced or natural
processes which negatively affect the capacity of land to
function effectively within an ecosystem. When exam-
ining the role of land degradation in the agriculture
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and environment nexus, it is essential to understand
the human-induced impact on the productive capacity
of the land. However, the relationship between liveli-
hood and land degradation is far more complex
(Tengberg and Torheim 2007).
This section presents the interlinkage between liveli-

hood and land degradation based on the preceding the-
oretical literature discussions above. Hence, a conceptual
framework is developed as a guiding tool to a better un-
derstanding of land degradation and livelihood nexus
(Fig. 1).
At the outset, farmer’s awareness about land degrad-

ation determines the drivers or causes of land degrad-
ation. These drivers or causes led to land degradation to
occur, and it has an impact on the livelihoods of the
people. The different livelihood mechanisms of house-
holds determine their life to be whether better or bad.

Methods
The study area
Chilga district is located in northwestern Ethiopia in
North Gondar administrative zone, Amhara regional
state, at a distance of 61 km and 236 km from the zonal
town and regional capital Gondar and Bahir Dar respect-
ively. The district has a total of 44 rural peasant associa-
tions and one town administration. The district is
located between 13° 82′ 00″ N to 13° 88′ 00″ N latitude
and 27° 28′ 00″ E to 28° 48′ 00″ E longitude.
The altitude of the study area ranges from 1200 to

1770 m above sea level. The topographic condition of

the study area is characterized by having rugged moun-
tains. It is generally characterized more or less by having
up and down landscapes. According to the Chilga dis-
trict agricultural office, the climatic condition of the dis-
trict is categorized under Kolla (67%) and woina dega
(33%) agro-climatic zones. The mean annual minimum
and maximum rainfall of the area ranges from 1200 to
1500 mm respectively. The study area is characterized
by having uni-modal rainfall distribution. More than
75% of the total rainfall and the highest rainfall occur in
July (CWAO 2015).
The mean annual minimum and maximum temperature

of the area ranges from 20 to 25 °C respectively. The
warmest months of the area are between February and
May. On the contrary, the coldest months of the study
area range between June and August (NMA 2015).
According to CWAO (2015), the district has different soil
types. Of these, 45% is brown soil, 40% black soil (verti-
sols), and 15% red soil (nitosols). The majority of the study
area is dominated with soils of brown color. With respect
to the composition of soil texture of the study area, sand
soil (leptosols) dominates the area followed by clay (verti-
sols) and silt (nitosols). Hence, many soil types exhibit a
general relationship with altitude and slopes of the area.
The area is mountainous, hilly, and up-down laying slope;
because of this, soil erosion has made cultivation infeas-
ible in the several parts of the watershed. Regarding the
landholding of farmers in the study area, as to most of the
highlands of the country, it is characterized as very small.
There is a significant variation in the size of landholding

Fig. 1 Conceptual framework of land degradation-livelihood nexus
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among households. The minimum and maximum sizes of
landholding were 0.25 ha and 3 ha, respectively, the aver-
age being 1.6 ha (CWAO 2015). The majority of farmers
in the study area cultivate less than 2 ha of land, which is
insufficient to support their family members.

Data
This study was descriptive-survey research design. The
study uses both primary and secondary sources of data.
The primary data is obtained via field visit, FGD, and
interview and survey questionnaire. Secondary data were
collected from annual reports and published and unpub-
lished literature.
Survey questionnaire was prepared in Amharic lan-

guages so as to minimize the language barrier for the
local community and converted to English language dur-
ing analysis. The FGD was carried out with six members
each with three groups in different locations. The partic-
ipants of the FGD were identified, and the time and
place of discussion was arranged based on the consensus
of the participants. Hence, the participants agreed that
the discussion should be held on Sunday because they
reason out that other days are working days and market
days. The discussion was conducted for 1 h for each
group. The participants of the discussion were mainly
development agents in the area, elders, and women.
Hence, the FGD reveals how people discuss certain
topics as members of a group, not just as individuals.
Both structured and unstructured interviews were pre-
pared for the peasant association leaders. Moreover,
interview with key informant mainly with the head of
the district agricultural office was conducted.

Sampling technique and sample size determination
The study district and the sample peasant association
(Waldiba peasant association) were selected purposively
based on the researchers’ prior knowledge. There are a
total of 500 household heads in the sample peasant asso-
ciation (CWAO 2015). The total sample size from the
selected peasant association can be determined using
Kothari (2004) formula as follows:

n ¼ z2 � p� q � N
e2 N−1ð Þ þ z2 � q � p

where n is the sample size, z is the values of standard
variation at 95% confidence interval (1.96), p is the esti-
mated proportion of households affected by land degrad-
ation (0.03), q is 1 − p, e is the standard error (acceptable
error) which should be within 3% of the true value, and
N is the number of total household heads in the sample
peasant association.
Hence, n = (1.96)2 × 0.03 × 0.97 × 500/(0.03)2(500–1)

+ (1.96)2 × 0.97 × 0.03 = 99.6≈100.

In order to include both male and female household
heads, proportional sampling technique using the fol-
lowing formula was used: ni ¼ ½Ni

N � � n , where ni is the
sample size of male and/or female household heads, Ni
is the number of male or female household heads, N is
the total number of household heads in the sample peas-
ant association, and n is the total sample size.
There are 425 male-headed households and 75

female-headed households (CWAO 2015) in the study
area (Table 1). Of the total population of the study area,
20% was taken as a sample. Individual household head
samples were chosen using simple random sampling
technique.

Data analysis
The study employed both qualitative and quantitative
methods of data analysis. Descriptive statistics (mean,
percentage) was used to summarize key variables.
Besides this, Pearson correlation coefficient and binary
logistic regressions were employed to show the relation-
ships and influence of explanatory variables (gender of
household head, age of household head, educational
level of household head, marital status of household
head, family size of household and landholding size of
household head) on the dependent variable income of
household for livelihood diversification (Table 2).
The pattern of association between the response and

explanatory variables was assessed by Pearson’s correl-
ation, which was also used to evaluate the presence or
absence of multicollinearity among the explanatory vari-
ables. The model used for this analysis is:
Yi = a + b1x1 + b2x2 +… + b6x6

where Yi is the dependent variable (perception towards
green infrastructure), a is the regression constant
(Y-intercept), b1–6 are the slope of the regression line
(are coefficients indicating the degree of association be-
tween each independent variable and the outcome), and
x1–6 are the independent variables.

Results
Socio-economic background of the respondents
The survey result depicts that from the total of 100 sam-
ples household farmers 85% were males and 15% were
females with a maximum age of 70 years, a minimum
age of 20 years, and an average age of 45 years (Table 3).

Table 1 Sample size of households

Gender NHHH Sample size

Male headed 425 425 × 20/100 = 85

Female headed 75 75 × 20/100 = 15

Total 500 500 × 20/100 = 100

NHHH number of household heads
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This indicated that majority of sampled household age is
between 34 and 49 years, and hence, they are in an eco-
nomically active age group assumed to have good in-
come and livelihood diversity.
Majority of the sample household heads are married

(75%), and only a few are either divorced or widowed
(Table 3). The average family size of the sample house-
holds is 6.6. This implies that there is a high population
density in the study area which is more than the national
average 4.6 (CSA 2016). This high population density
has its own great role for aggravating land degradation
problem. Most of the sample household head farmers
have neither read nor write educational level (69%) while
a few are either primary or secondary education level.
The survey result showed that more than half (69%) of

the sample households have farm size of < 2 ha, nearly
one third (31%) have 2.0–2.5 ha, and insignificant num-
ber of farmers have more than 2.5 ha. Based on the data
obtained from the survey, the average farm size of the
households in the study area is 1.6 ha.

Impact of land degradation on livelihood
With regard to the impact of land degradation on the
livelihood of rural communities in the study area, the
survey result showed that 100% of the respondents
(Table 4) replied that land degradation has a great im-
pact on their livelihood. Eighty-three percent of the re-
spondents (Table 4) pointed out that land degradation
has impacts both on crop yield and livestock production.
This is also supported by the FGD discussants who

disclosed there is a declining trend in both crop and
livestock production because of the impact of land deg-
radation. In terms of agricultural productivity, they also
explained that they used different agricultural inputs to
increase their production; however, their yield could not
cover their debt and expenditure, whereas in terms of
livestock production, they also expressed that in the
former time a single individual can possess 20 to 30
heads of cattle in the area and currently majority of the
people have 1 or 2 heads of cattle. According to the local
social classification, those households, who have 2 and
above oxen can be considered as rich; however, a signifi-
cant number of households in the study area have a sin-
gle ox and have no ox. Those households that have a
single ox make a sharing with those households that
have single locally called kanja and plough their farm-
land. On the contrary, those households that have no
oxen are compelled to sharecrop to those who have
oxen to plough their farmland.
Concerning the level of impact of land degradation on

their livelihood, all of the respondents responded that
the impact of land degradation on their livelihood is ei-
ther serious or noticeable. Hence, it is understood that
the impact of land degradation on the livelihood of rural
communities in the study area is serious (Table 4).
The survey result depicts that 100% (Table 4) of the

respondents replied that there is a change in crop pro-
duction due to land degradation. Regarding the reason
for the decline in crop production, the possible reasons
for the decline in crop production are loss of soil fertility

Table 2 Description of dependent and explanatory variables

Variables specified in the model Variable’s definition EDI (±)

INCM (income of household) INCM was assigned a value of “1”, if a household head has good
income for his/her livelihood and “0” if not.

X1 = GEN (gender of a household head) GEN was assigned a value of “1”, if a household head is male
and “0” otherwise.

+

X2 = AGE (age of a household head) AGE was given in years. Age is considered to be important since
a person may increase his/her perception (e.g., knowledge of land
degradation) as he/she gets older. A value of “1” was given if the
age of the household head was > 30 years, and a value of “0” was
given if the age of the household head was ≤ 30 years.

+

X3 = EDUCL (education Level of a household head) EDUCL was measured using the attainment of grade levels by the
respondent. Education helps to raise perception level about income
diversification for livelihood. A value of “1” was given if the educational
status of the household head was primary school (grades 1–8)
completed and “0” uneducated

+

X4 = MRS (marital status of household head) MRS was marital status of the household head. A value of “1” was
given if a household head was legally married and “0” otherwise.

+

X5 = FMS (family size) FMS measures the number of members of a family under one roof.
A value of “1” was given if the family size is > 5 and “0” if the family
size is ≤ 5

–

X6 = LHS (landholding size of household head) LHS measures the landholding size of the household head. An average
landholding size is expected to be 0.5 ha. A value of “1” was given if a
household head owns > 0.5 ha and “0” if the household head
owns ≤ 0.5 ha.

+
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(66%), followed by lack of modern inputs (34%), for
example lack of fertilizer and pesticides and insecticides.

Major livelihood diversification strategies of households
The survey result showed that half of the respondents
(51%) replied that sale of livestock and their products is
the primary livelihood diversification strategy followed
by sale of charcoal (18%). The remaining responded that
they supported their livelihood strategies either sale of
fuel wood or daily labor (Table 5). Hence, it is under-
stood that household diversifies their livelihood using
different strategies.
However, the livelihood diversification strategies

households used in the study area are more worsening
the state of natural resources (such as sale of fuel wood
and charcoal) by facilitating deforestation that aggravates

land degradation. So other strategies have to be designed
by concerned bodies by giving households training to
shift to other non-farm strategies which help rehabilitate
and conserve the surrounding natural resource.
Some of the institutional support to households to

diversify their livelihood is financial support using
microfinance institutions and traditional associations.
This helps to shift to other livelihood diversification
strategies than natural resource deforestation. There-
fore, 54% of the farmer household reported that they
can use different livelihood diversification strategies if
they could get financial debt from microfinance insti-
tutions (such as Amhara credit and saving institu-
tion). The remaining significant number of farmer
households (46%) stated that they will shift to other
livelihood diversification strategies other than natural
resource deforestation if they could get training and
support to form traditional associations such as Idir
and Equb which help to generate their own income
through supporting each other.

Table 4 Attributes of impact of land degradation on livelihood

Attributes Number of respondents

land degradation has impact on livelihood

Yes 100

No –

Ways of impact of land degradation on livelihood

Reduction in crop yield 11

Reduction in livestock production 6

Both 83

Extent of land degradation impact on livelihood

Serious 90

Noticeable 10

Negligible –

Reason for decline in crop production

Loss in soil fertility 66

Shortage of rain –

Lack modern inputs 34

Source: field survey, 2016

Table 5 Livelihood diversification strategy of households

Strategies Frequency Percentage

Sale of livestock and their products 51 51

Sale of fuel wood 17 17

Sale of charcoal 18 18

Daily labor 14 14

Others – –

Total 100 100

Source: field survey, 2016

Table 3 Socio-demographic characteristics of respondents
(N = 100)

Attributes Frequency

Gender (%)

Male 85

Female 15

Age (years)

Minimum 20

Maximum 70

Average 45

Marital status

Married 75

Single 01

Divorced 12

Widowed 12

Family size (number)

1–3 19

4–6 32

7–9 26

> 10 23

Educational status

Cannot read and write 69

Basic education 21

Primary education 9

Secondary education 10

Landholding size (hectares)

≤ 0.5 19

0.6–1.5 17

1.6–2.0 33

2.1–2.5 23

> 2.5 8

Source: field survey, 2016
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Factors influencing income diversification of households
for livelihood
Although this study was conducted in Northwest
Ethiopia taking a district and a peasant association as
case study areas, it aims at the goal of explaining the fac-
tors influencing income diversification of households for
their livelihood.

Correlation and binary logistic results
Tables 6 and 7 provide the results of the correlation and
the binary logistic regressions respectively. The correl-
ation matrix indicated that there is no multicollinearity
problem since none of the explanatory variables are
strongly correlated with each other (Table 6).
The results show that gender is a statistically signifi-

cant (P < .01) variable and is positively associated
(Table 6) with income diversification (r = .3). Age is
found out to have a statistically significant (P < .01) influ-
ence on income diversification (Table 7). This is also
ascertained in the correlation matrix that showed posi-
tive association (r = .1) between the age of household
head and income diversification for livelihood (Table 6).
Age is related to individual’s knowledge and experience
(Maser 2011), and this results in positive perception to-
wards income diversification for their livelihood. Marital
status on the other hand is not statistically significant
though it has a positive relation with income diversifica-
tion for livelihood as revealed both in regression results
and correlation matrix (Tables 6 and 7).
Educational level is a statistically significant (P < .05)

variable (Table 7) and positively associated (r = .1) with
income diversification of households for their livelihood
(Table 6). The finding reveals that those with better edu-
cation are more willing to participate in income diversi-
fication for their livelihood more than the uneducated.
Landholding size is statistically significant (Table 7) at

5% level of significance. Since the average landholding size

with greater than 0.5 ha is coded 1 and landholding size
less than 0.5 ha is coded 0, the positive association indi-
cates that income diversification for livelihood is positive
as the landholding size declines, because when landhold-
ing size increases, the farmer may not get extra time and
labor to participate in other non-farm activities.
The binary logistic regression results show that family

size is a statistically significant (P < .01) variable (Table 7)
and is positively associated with income diversification
for livelihood (r = .3; Table 6). The average family size
for a household at national level is 4.6 (CSA 2016). It is
evident, when the number of members of the family
size increases, there may be a surplus of labor who
can participate in different types of non-farm activities
which help in income diversification for the livelihood
of households.

Discussion
Consequences of land degradation
Poor land-use practices and population pressure are the
major drivers of land degradation in Ethiopia (Berry 2003;
Genanew and Alemu 2012). Tengberg and Torheim
(2007) stated that high population pressure, especially in
the highland, has led to a decline in arable area, which in
turn led to agricultural encroachment onto marginal
areas. Several other factors contribute to the unsustainable
land management in Ethiopia. Berry (2003) also listed out
that the patterns of land ownership and government con-
trol, low levels of investment in agriculture and animal
husbandry, poor rural infrastructure and markets, and low
levels of technology are the underlying causes of land deg-
radation. Policy failures and lack of capacity to implement
government interventions also contribute to land and
other resource degradation (The Global Mechanism 2007;
Wagayehu 2003; Zeleke 2010).
The economic consequence of land degradation for in-

dividual farmers and the country as a whole is high

Table 6 Correlation matrix of explanatory variables with response
variable (N = 100)

Variables INCM GEN AGE EDUCL LHS FMS MRS

INCM 1

GEN** .032 1

AGE** .065 .37 1

EDUCL* .133 .580 .413 1

LHS** .007 .261 .027 .344 1

FMS** .278 .120 .128 .419 .160 1

MRS .213 .216 .265 .408 .323 .408 1

Source: Survey results, 2016
INCM income of household, GEN gender of household head, EDUCL
educational level of household head, LHS landholding size of household head,
FMS family size of household, MRS marital status of household head
*Correlation is significant at P < 0.05
**Correlation is significant at P < 0.01

Table 7 Results of binary logistic regression (forward conditional)
model showing factors affecting income diversification for
livelihood (N = 100)

Explanatory variables B S.E. df Sig (p) Exp (B)

GED 1.525 .265 1 .00** .292

AGE .462 .413 1 .010** .159

EDUCL .064 .027 1 .030* 1.046

LHS .351 .393 1 .012** 1.394

FMS .659 .257 1 .010** 1.933

MRS .490 .252 1 .075 1.133

Constant 4.613 .918 1 .001** 1.54

Variables: GED; AGE; EDUCL; LHS; FMS; MRS. PGIDP −2 Log likelihood function
= 57.66; X2 = 31.027; df = 1; constant = 4.613; Cox and Snell R square = .572;
Nagelkerke R square = .772. Source: Survey result, 2016
**P < .01
*P < .05
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(Barbier and Hochard 2016). Hence, it led to the reduc-
tion of income for the farmers and GDP for the country.
Production loss is the other consequence of land degra-
dation. Hence, production loss can be computed as:
[production loss = production from non degraded land -
production from degraded land with the same inputs
and management]. In line with this, Amsalu and
DeGraaff (2007) has categorized the effects of land deg-
radation as non-economic and economic. Some re-
searchers (Duraiappah 1998; Peprah 2014) pointed out
that loss in water resources, loss in livestock production,
unemployment and out-migration, shortage of food and
malnutrition, and lack of firewood and building ma-
terials are some of the economic and non-economic
consequences. Low (2013) indicated that economic con-
sequences are also too high and can be divided into three
main categories: direct impacts (which affect the land
users that cause degradation), indirect impacts (which can
affect people far away from where the degradation occurs),
and economy-wide impacts (in which the sum of these
initial costs is increased by the “multiplier effect” owing to
complex links with other economic sectors).
In the case of unemployment and out-migration,

Ethiopia may stand number one in Africa to witness the
power of land degradation deriving people out of their
homes (Gedion 2001; Amsalu and DeGraaff 2007). Soil
erosion was estimated to have cost nearly 40 million birr
in 1990 in lost agricultural production while the cost of
burning dung and crop residues as fuel was nearly 650
million birr (EPA 1997). In addition to this, Ethiopia has
been losing 6–9% of its GNP due to deforestation (EPA
1997; MoARD 2007).
One of the possible ways of improving the extent of

the land degradation problem could be that improving
the impact of interventions so far made both by the
government and the international community, the coun-
try needs to revisit shortcomings (in existing strategies,
projects and programs) that hamper sustainable land
management and development using watershed manage-
ment. Efforts should also be made to identify gaps and
opportunities in existing (technical) knowledge as well
as in policy and institutional factors that limit or facili-
tate the implementation of technical remedies.

Interlink between land degradation and livelihood
Land degradation and livelihood of farmers are pervasive
and interconnected problems in Ethiopia (Amsalu et al.
2007). The prolonged effect of land degradation has re-
sulted in erratic rainfall causing severe droughts at ir-
regular intervals, and these droughts threaten the lives
and livelihoods of millions of people (Nwokoro and
Chima 2017). Drought caused by erratic rainfall brings
incapability of farmers to acquire food and hence causes
extreme food crises. Land degradation in the form of soil

erosion and nutrient depletion affects households’ pro-
duction and investment decision. Soil erosion affects soil
depth, which in turn affects yields and output in the fol-
lowing years that have a direct impact on income and
welfare (Holden and Shiferaw 2004).
Scholars such as Gebreselassie et al. (2016) pointed

out that due to land shortage and lack of alternative live-
lihoods, farmers cultivate lands that have slopes more
than 60% with shallow and stony soils prone to erosion.
Slopes more than 30% should not normally be used for
agricultural purposes, but rather allocated to natural
vegetation or forestry. However, in Ethiopia, there is no
land-use policy that prohibits farmers from using such
lands, and thus, more and more marginal lands are culti-
vated (Eyasu 2003).
According to Tilahun (2002), a direct link between

land degradation and rural livelihood was drawn mainly
through three pathways. The first pathway is that the
decline in soil fertility as a result of land degradation de-
creases farm productivity and income. As crop or
livestock production is the major source of household
income for rural areas, the decline in soil fertility,
through nutrient depletion and poor soil- and water-
holding capacity, affects the on-farm income signifi-
cantly. The second path is the decline in soil fertility af-
fecting the productivity of labor. This is because a
degraded land requires much more labor that competes
with off-farm income of the households. The last path-
way is that land degradation reduces the underground
and aboveground biodiversity of the system, which, in
turn, affects the biochemical process of the land and the
vegetation cover of the land.
Moreover, the current level of poverty is further aggra-

vated by the reduced productivity of the soil which is
caused by unabated land degradation in the country
(Zeleke 2000). This forces the people to live under vicious
circle of poverty with one aggravating the other. To this
end, the link between land degradation and livelihood in-
dicate that land degradation and food insecurity are
closely interconnected problems. Therefore, measures or
strategies to reverse land degradation help in improving
livelihood security status of a nation (Wiebe 2002).
The linkages between livelihoods, land use, and the

environment generally point to the degradation of the
environment leading to reduced environmental services
and ecosystem functions. There is no indication that the
system is self-regulating in this respect. Positive inter-
ventions will be needed to maintain ecosystem integrity.
This is not only to maintain rural livelihoods but also to
support other life forms. It is not simply a question of
providing protected areas but also policies and practices
that enhance the environmental function and livelihood
benefits of land need to be developed and promoted
(Soini 2006).
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Theoretical concepts of livelihood
Livelihood is defined by different researchers in different
ways. However, the most agreed definition by DFID
(2000) states that “A livelihood comprises the capabil-
ities, assets (including both material and social re-
sources) and activities required for a means of living. A
livelihood is sustainable when it can cope with and
recover from stresses and shocks maintain or enhance
its capabilities and assets, while not undermining the
natural resource base.”
Sustainable livelihood thinking is inspired by the work

of Robert Chambers in the 1980s and has been further
developed by Chambers, Conway, and others in the
1990s (DFID 2000). The sustainable livelihood frame-
work is a tool for development work, by highlighting
how to understand, analyze, and describe the main
factors that affect the livelihoods of the poor people
(Fig. 2).
The framework also emphasizes the principle that there

has to be a strong link between macro- and micropolitics,
since these are interdependent. The macropolitics is re-
sponsible for the main structures and processes in an area,
and the poor have to adapt and try to enhance their liveli-
hoods through these. The last basic principle is that devel-
opment has to have a long-term focus—it is important
that the way we develop an area now will make it sustain-
able in the future as well (World Bank 2007).
Livelihoods strategies are the way that people act in order

to achieve their desired livelihood. The access that people
have to different kinds of assets affects the strategies that
they employ, and the structures and processes in a given
society also create possibilities and constraints on the strat-
egies that people are able to use (Ellis 2000a).

Livelihood outcomes are the achievements of people’s
livelihood strategies (Lestrelin and Giordano 2007).
However, outcomes are to be described by the local
people themselves, since these include much more than
income. For outsiders, it can be difficult to understand
what people are seeking and why because this is often
influenced by culture, local norms, and values (MoFED
2008). The concept of livelihood diversification is de-
fined as “the process by which rural households con-
struct an increasingly diverse portfolio of activities and
assets in order to survive and to improve their standard
of living” (Ellis 2000b). Thus, livelihood diversification is
an important strategy for ensuring household livelihood
security (Ellis 2000c).
According to Soini (2006), livelihoods are sustained

and improved by new commodities from efficient land
use. A limited resource also leads to differentiation of
livelihoods due to unequal access to land and natural re-
sources. Gessese (2018) also mentioned when the culti-
vation of land cannot support livelihoods, off-farm
income becomes crucial. Land use has been considered
the most important factor that influences the livelihood
of rural communities. Understanding livelihood and land
degradation interactions in the highlands of Ethiopia is
highly relevant in any attempts to find solutions for sus-
tainable land management development in the region.
Rural livelihood practices largely depend on continued
productive capacity of the land and adequate water re-
sources to sustain harvestable yields.

Conclusions
The major drivers of land degradation are both natural and
anthropogenic. The serious impact of land degradation on

Fig. 2 Sustainable livelihoods framework (data source: DFID 2000)

Gashu and Muchie Journal of Ecology and Environment  (2018) 42:17 Page 9 of 11



the livelihood of rural communities is observed both in the
reduction of crop yield and livestock production. Land deg-
radation and livelihood of rural communities in the study
area are interlinked with each other. Since the livelihood of
rural communities in the study area is strongly tied with
land resources, the degradation of land directly affects their
livelihood. They use selling of livestock as the coping mech-
anism to reduce the problem of food shortage. Land deg-
radation and livelihood nexus should entail mobilizing
resources, experts, and the community at large. It is im-
perative to assess the economic implications of land deg-
radation together with the costs that need to be incurred
to remedy the situation. Policy makers need to be com-
mitted to making a difference and embarking on natural
resources management instead of merely rehabilitating de-
graded lands.
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