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Abstract

The term "land degradation" refers to the deterioration of the land's quality and that of its surrounding components due to either
natural or artificial factors. The most frequent cause of land deterioration in Ethiopia is water-induced soil erosion. Due to
decreased agricultural soil fertility, land degradation has a detrimental effect on Ethiopia's economy as well as agricultural
production. It is now a significant issue impacting all aspect of Ethiopians' social, political, and economic lives. It is one of the
main obstacles to the nation's agricultural growth and food security. Rapid population growth, significant soil erosion,
deforestation, overgrazing, insufficient vegetative cover, uneven crop production on steep slopes, erosive rainfall patterns, a lack
of fallowing, and inadequate conservation measures are the main drivers of land degradation in Ethiopia's highlands. The
consequences of land degradation include the loss of fertile soil, which reduces the amount of land that can be used for
agriculture. The state of family food security is negatively impacted by land degradation, which also directly lowers livelihoods
in rural areas and has catastrophic effects on Ethiopia's sociocultural context and ecological setting. Lower crop yields are the
direct result of soil degradation, and agricultural households experience increased rates of poverty as a result.
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1. Introduction

different areas [2, 3].

Around 40% of the earth's surface is currently affected by
this problem, which affects everyone due to food insecurity,
rising food prices, climate change, environmental hazards,
and the loss of biodiversity and ecosystem services. An addi-
tional 12 million hectares of land are degraded annually [4, 5,
9].

According to Kaiser [6] land degradation is the deteriora-
tion of the land's quality and that of its surrounding elements
due to natural or man-made causes. Increasing salinity and

1.1. Background and Justification

Land is one of the most significant natural resources; it in-
cludes soil as well as many other dimensions and interactions
with vegetation [1]. Like air and water, land is essential to
humankind, but one of the most pressing environmental issues
facing the world today is the deterioration or loss of its pro-
ductive capacity for the present and future. If remedial action
is not taken quickly, this problem will only get worse and
affect everyone by becoming more severe and extensive in
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sodicity, erosion, uncontrolled floods, changed soil nutrient
status, and decreased soil surface stability are just a few of the
ways it lowers the quality of the soil and the surrounding
ecosystem [7].

This environmental process involves changes in the
chemical, physical, and biological properties of land that lead
to the loss of the land's biological, economical, and quality
attributes. These changes can be brought about by a variety of
factors, such as soil erosion, loss of organic matter in the soil,
soil acidity, deforestation, desertification, salinity, soil com-
paction, and other phenomena that render agricultural land
unsuitable for crop production [8, 9].

Billion people worldwide are either directly or indirectly
impacted by this phenomenon, which has the potential to
cause overuse of soil resources, a decline in ecosystem
productivity, changes in the composition of vegetation, and/or
the loss of rural livelihoods [10]. Deforestation and over-
grazing by livestock are two examples of land use practices
that push the land beyond its productive capacity. Land deg-
radation, on the other hand, describes how one or more of the
land resources soil, water, vegetation, rocks, air, climate, and
relief have changed for the worse. It lacks a single easily
identifiable feature [7, 10].

According to Gibson and Salmon [11], the worldwide de-
graded area's estimated size varies from less than 10 to more
than 60 million km2. Land degradation affects millions of

people worldwide, and by 2050, it may have gotten worse [12].

The Food and Agriculture Organization estimates that by
2050, nearly 90% of the Earth's soil may have deteriorated
from its current state of 33%. Over 2.6 billion people are
impacted by human-induced land degradation, which affects
over 29% of the world's land. Global land degradation is
mostly caused by water-induced soil erosion. It lowers bio-
diversity, productivity capacity, and environmental services
as well as food access.

Because it reduces the capacity of the land to absorb carbon
dioxide and releases greenhouse gases (GHGs), land degra-
dation is also thought to be a driver of climate change. With
over 100 million inhabitants, Ethiopia is one of the most
populous nations in Africa [13]. Despite this, over 85% of the
country's land is deteriorated to some degree, making land
degradation a significant issue. The loss of ecosystem services
is only represented by roughly 51% of land degradation.
According to [14], the remaining 49% is the loss of ecosystem
services that are cultural, regulatory, and supportive.

The most frequent cause of land deterioration in Ethiopia is
water-induced soil erosion. 80% of the population is em-
ployed in rain-fed agriculture, which is the cornerstone of
Ethiopia's economy. One of the biggest development chal-
lenges facing Ethiopian agriculture is environmental degra-
dation, which is demonstrated by the depletion of land and
water resources as well as the loss of biodiversity [14]. One of
the main factors contributing to poor and falling agricultural
output, ongoing food insecurity, and rural poverty is land
degradation. Furthermore, the kind of plants that could be
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cultivated there, the amount of surface water that could be
used for drinking, the depletion of aquifers, and the loss of
biodiversity were all directly impacted by land degradation.

The main reasons include imbalanced agricultural and
animal production, deforestation, significant soil erosion, fast
population increase, and poor vegetative cover. According to
Temesgen [15], topography, soil types, and agro-ecological
parameters are additional elements influencing the processes
of land degradation in Ethiopia that are impacted by human
activity. The historical growth of agricultural and human
habitation in the highland areas of the nation is the cause of
land degradation [16]. Based on satellite imagery, recent
estimates reveal that hotspots for land degradation over the
past three decades have covered over 23% of the nation's
geographical area, primarily in sizable portions of Gonder,
Wollo, and Tigray, among other regions [17].

Due to severe climatic circumstances, including global
climate change and the ensuing changes in land-use patterns
brought about by agricultural intensification, land degradation
processes have increased, and resulting in yield losses in
many areas of semi-arid and arid Ethiopia [18]. The focus of
this essay was on Ethiopian land degradation: its causes and
effects.

1.2. Objective of Review

To review the cause and consequences of land degradation
in Ethiopia.

2. Methodology of Review

The core of this work is derived from several sources, in-
cluding papers, eBooks, conferences, journals, theses, and
reports about land degradation in Ethiopia.

3. Discussion

There are six primary forms of land degradation found in
Ethiopia and other Sub-Saharan African nations. The most
common forms of land degradation among them are wind
erosion (38%) and water erosion (46%) with soil deterioration
(16%) following closely behind. The loss of habitat, particu-
larly forests and woods, a reduction in soil fertility, saliniza-
tion, and water logging are some other forms of land degra-
dation.

Water-induced soil erosion is by far the biggest issue with
land degradation. In addition to removing nutrients, water
erosion can also cause the root growth zone, thickness, and
water storage volume to decrease. According to the FAQO's
Global Forest Resource Assessment [19], the average soil loss
on cultivated lands was estimated to be 42 t/ha/year; in highly
erodible and intensively cereal-cultivated fields, the average
soil loss ranged from 300 to 400 t/ha/year.
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3.1. Cause of Land Degradation

The complicated process of land degradation has been
fueled by both natural and artificial factors. The main causes
are natural phenomena like drought and salinity, which are
examples of extreme weather conditions that are a part of the
process of climate change. In the meantime, wrong farming
methods, pollution, excessive grazing, deforestation, urbani-
zation, population increase, etc. are all results of human ac-
tivity. Biophysical factors (land use that is not environmen-
tally suitable for sustainable use), socioeconomic factors
(poor land management practices, land tenure, marketing,
institutional support, income, and human health), and political
factors (lack of incentives and political instability) were
identified as the causes of land degradation [20].

The following factors contribute to land degradation in
Ethiopia: increased agricultural production, recurrent culti-
vation, removal of dung and residues, monocropping as op-
posed to intercropping, extraction of wood, increased infra-
structure, unpredictable rainfall, accelerating population
growth, deforestation, erosion of soil and water, loss of bio-
diversity, low technology, insufficient extension services,
political unrest and civil wars, and a lack of awareness and
consciousness [21]. Land degradation may also result from
farmers' ignorance of soil erosion and declining soil fertility.
Ethiopia is experiencing severe land degradation as a result of
human and natural activity. Deforestation, excessive grazing,
a lack of soil and water conservation measures, a lack of
application of nutrients and organic matter, and the burning of
manure and agricultural wastes are some of the well-known
immediate causes of land degradation and a decrease in the
fallow season [22].

Similar to this, the main reasons include imbalanced agri-
cultural and livestock production, fast population increase,
significant soil erosion, deforestation, and poor vegetative
cover. Furthermore, the degradation processes driven by
humans were modified by topography, soil types, and
agro-ecological characteristics [15]. The underlying causes of
land degradation were socioeconomic and institutional vari-
ables, which had an influence on farmers' decisions on land
use and land management techniques [23].

The strategies practiced prior by the government to tackle
the problem were the soil and water conservation measures to
some extent, but they were not fully practiced due to the fact
that people did not have full knowledge about them, and the
extension agents did not continually follow them due to the
area lacking roads. Even though the people were not engaged
in other activities outside of agriculture, they sold wood and
charcoal to survive themselves and their families [24].

The requirement to raise farmers' awareness of the issue of
soil erosion by educating them about the benefits and
risk-reduction features of soil conservation techniques. This
was significant because farmers' adoption of soil conservation
methods is positively impacted by their level of understanding
and awareness of the need to limit soil erosion. In order to
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promote their adoption and guarantee their sustainability, it
was crucial to create soil conservation techniques that inte-
grate cutting-edge scientific understanding with traditional
technological know-how [25]. In the highlands of Ethiopia,
the following are common sources of land degradation.

3.1.1. Causes of Land Degradation Induced by
Humans

Poor agricultural techniques, population pressure, over-
grazing, over cultivation, soil erosion, deforestation, issues
with salinity and alkalinity, and rural families' use of crop
leftovers and animal dung as fuel are the main human-caused
causes of land degradation in Ethiopia. Other man-made land
degradation includes limited application of external plant
nutrients, limited recycling of dung and crop residues to the
soil, production on steep slopes and fragile soils with inade-
quate investment in soil conservation or vegetation cover, and
declining use of fallow.

Proximate issues include poverty, population pressure; high
input and financing prices, low agricultural production prof-
itability, and farmers' ignorance of alternative technologies
are also contributing factors to the cause. Furthermore, farm-
ers are compelled to mine soil and cut down trees in order to
exist in a subsistence economy, which degrades the land [26].
Population growth, the spread of agriculture into forests and
marginal areas, poverty, issues with land tenure and govern-
ment policy, political unrest and land management, over-
grazing, unsuitable agriculture, and the large-scale develop-
ment of irrigated agriculture are some of the factors contrib-
uting to land degradation [27].

(1). Socio-Political-Economic Factors

One of the main factors contributing to Ethiopia's land
degradation is the country's accelerating population expansion.
This is due to the fact that, given current technological levels,
a growing population necessitates more agricultural produc-
tivity, which calls for more land. Obtaining this additional
land for farming is a difficult undertaking that has led to the
extension of farming operations into marginal regions vul-
nerable to erosion, significant deforestation, a reduction in
fallow times, and ongoing cultivation [28, 29]. Rapid popu-
lation expansion (human and livestock), poverty, land tenure
instability, restrictions in institutional capability and setup,
restricted access to inputs and credit services, lack of aware-
ness creation, and resistant to embrace introduced technology.

The highland regions have thus been particularly vulnera-
ble to climate change and land degradation. Furthermore, the
majority of the reasons of land degradation in the nation are
related to both the country's past and present political eco-
nomics [30, 31]. Ethiopia's high population density causes
pollution, aquifer depletion, water channels drying up, and
decreased surface water levels [32]. Due to human activities
including urbanization, industrialization, and agricultural
practices, Ethiopia's large population applies chemical ferti-
lizers and pesticides, which deteriorates fresh water quality
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and causes surface and ground pollution by pollutants [33].

A significant contributing factor to the current condition of
land degradation in Ethiopia is exploitative subsistence agri-
culture, which provides employment for 85% of the country's
expanding population [34]. Analogously, research carried out
in Ethiopia's Dera District by Temesgen [15] demonstrated a
rise in land degradation, mostly due to the region's expanding
populace. An additional study by Taffa [35] showed that low
land management, improper tillage operations, community
attitudes regarding the effects of land degradation on agri-
cultural productivity, and farmers' ignorance of the primary
biological, physical, and mechanical methods of land con-
servation are the main causes of the high velocity of land
degradation.

The highest Pamir and Pamir Alai mountains have seen
land degradation due to a variety of human activities, the most
significant of which are thought to be an excessive depend-
ence on peat, manure, bushes, and fuel wood to fulfill
household energy demands Poor soil and water management
in plots used for irrigation rain-fed crop production systems
Poor pasture management, especially the overgrazing of
pasture lands near the hamlet Deficient design and upkeep of
irrigation systems [36].

The country has already lost its forest resources, mostly as a
result of population pressure. The high pace of population
increase forced steep, vulnerable terrain to be integrated into
farming, speeding up the rate of soil erosion [37]. The pri-
mary driver of this deforestation is the growing population,
which raises the need for additional land for agriculture, fuel
wood, building materials, and other forest products [38].
Population is growing daily, which has led to severe soil
erosion, fast deforestation, and frightening environmental
deterioration. Soil erosion creates severe limitations for sus-
tainable agricultural land use as it reduces farm soil produc-
tivity and food security [39]. Socioeconomic and institutional
factors are the underlying causes that affect land degradation
through their impacts on farmer’s decisions with respect to
land use and land management practices. For example, the
absence of a comprehensive land use and administration
policy, proclamations, laws, regulations, and master land use
plans developed in a participatory manner at the federal, re-
gional, and community levels are the major factors that have
contributed to the unchecked land degradation in the country
[34].

(ii). Extensive Deforestation and Forest Degradation

Ethiopians are now cutting trees for fuel wood, fodder, ag-
ricultural cultivation, grazing, and home construction [40].
Deforestation occurs when trees are cut down or removed
from a forest or wooded region for a variety of reasons, most
often for economic gain. It is one of the main concerns of the
twenty-first century and a contributing factor to the wide-
spread deterioration of land. Several of our country's conti-
nents experienced situations brought on by soil degradation
hundreds of years ago [41].

This is brought on by the spread of agriculture, illicit log-
ging and wood product exploitation, wildfires, haphazard
human resettling, increased investment, and other develop-
ment-related activities. The main causes of forest fires and
degradation include also hunting, pastoral activities, charcoal
production, and the harvesting of forest honey [42]. The
conversion of forests to non-forest uses, such road building
and agriculture, is known as deforestation. The land becomes
more susceptible to issues like erosion, desertification, and
ecosystem collapse when a specific region is cleared of trees
and the native vegetation is ruined or destroyed. The primary
function of vegetation cover is to facilitate soil formation and
soil aggregation. Because of this, its removal has a significant
impact on the soil's ability to retain water, support biological
activity, and aerate.

(iii). Inappropriate Land Use and Cropping Systems

In many regions of the world, overgrazing is one of the
main factors contributing to the process of land degradation.
This particular method has a direct impact on the amount and
quality of the plant cover, which is essential to the land's value
and survival. It has been determined that overgrazing is
mostly to blame for the Mongolian steppe's deterioration and,
to some extent, for desertification. Animal dung and agricul-
tural wastes burning, decreasing fallowing times and crop
rotation system limits, overgrazing and marginal land agri-
culture, and careless irrigation water usage are some of the
issues.

When cattle congregate around drinking holes, overgrazing
of the vegetation is especially harmful, causing the land to be
destroyed in the vicinity of wells and settlements. The organic
matter and physical characteristics of the soil decrease as a
result of erosion and plant cover deterioration, decreasing the
soil's ability to withstand decay. When plant and soil qualities
do not return to their pre-degradation state during periods of
regular rainfall, degradation takes place. It has been shown
that unsustainable agricultural methods are the biggest con-
tributors to land degradation. This is especially true in densely
populated areas, where population expansion puts enormous
strain on finite land resources [43].

Chemical spills and industrial pollution are only two ex-
amples of the many types of pollution that may seriously harm
soil and land. In particular, the radioactive waste products
from nuclear power plants can persist for many years and
represent a serious danger to the soil's quality. There are
examples of these wastes being attempted to be disposed of by
being buried under the earth all around the world. However, in
an effort to boost agricultural productivity, more chemical
pesticides and fertilizers are applied, which pollutes the sur-
rounding waterways and land [44].

The beneficial bacteria and other vital microorganisms that
are required for fertility in the soil are killed by pollutants
from the land. Nutrient losses from the soil are also caused by
the complex forms of the fertilizer's compounds denaturing
vital soil minerals.
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(iv). Traditional Farming System

Farmers cultivate areas that have no potential for producing
crops, such as ponds, slopes, and mountain tops [69]. It de-
scribes an approach to farming that farmers are taking without
fully understanding the relationship between crop soil re-
quirements and without taking a number of extremely im-
portant soil and water conservation steps that could jeopardize
the benefits to future generations and the preservation of land
resources. Top soil is the stratum of soil that is most fertile. A
regressive agricultural system will degrade this, making the
soil extremely unproductive for growing crops. Water and
wind have the power to erode away soil. Hills and flat areas
may lose loose dirt due to strong winds. In most cases, water
erosion happens on slopes and the more severe the slope, the
more severe the erosion is [45].

3.1.2. Natural Causes of Land Degradation

Natural elements that contribute to land degradation in-
clude rough terrain, steep gorges, incised valleys, rolling
plains, erodible soil types, intense temperature and rainfall
events, and agroecological characteristics. Due to the abun-
dance of natural resources, including as rich soil and water
supplies, the country's highland areas have seen a significant
concentration of human habitation. The majority of the time,

human-caused and natural factors combine to generate land
degradation.

This is due to the fact that human behavior that is un-
checked and unsustainable exacerbates the underlying factors
that lead to land degradation, such as climate change and other
geographical phenomena. Due mainly to agricultural tillage
and grazing pressure, human activity has significantly accel-
erated the pace of deterioration. Land degradation can be
attributed to several natural processes like as intense rainfall,
different soil types, topography, volcanic eruptions, earth
quacks, and steep terrain. These are a few instances of how
they are related to the deterioration of land and the depletion
of nutrients and soil quality. The process of erosion by water
begins when a raindrop with enormous force strikes exposed,
unprotected soil.

In general, the main variables influencing land degradation
are the distribution, frequency, intensity, and timing of the
energy produced by rainfall. Compared to heavy rainfall,
which is equally dispersed throughout the water shed and
accumulates in a few months, gentle rainfall occurs more
often throughout the year and results in less soil degradation.
More deterioration results from more frequent rainfall than
from fewer. Higher intensity rain contributes to more land
degradation than lower intensity rain [46, 47].

Land Degradation

Factors of Causes of te/Direct causes

Land Biophvsical factors Land -overgrazing
Degradation _/ -soil types (erodibility) Degradation / _ A rvath o Bt v i
H:g?;;phy SXearnens oe -land & agricultural mismanagement

-over cultivation & fertilization
-removing crop residues & animal dungs
-industrialization

-urbanization

-inadequate waste disposal

-climate (erosivity)
-vegetation cover (bareness)

Anthropogenic factors

-socio-economic -mining & other human activities
-demographic

-political Underlying/Indirect causes
institations] -population growth

~onltural & the ofhers -lack of appropriate polices

-land tenure insecurity & land fragmentation

-limited access to inputs, extensional services
& other incentives

-poverty

-climate change

-ignorance of indigenous knowledge & local
institutions

-political & social instability

Figure 1. Factors and causes of land degradation (Source: [48]).
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3.2. Consequences of Land Degradation

There are several ways that land degradation can be shown:
prickly weeds taking over once-rich meadows, water courses
drying up, walkways growing into gullies, and thin, stony
soils. According to Berry [49], all of these expressions have
the potential to have detrimental effects on the environment
for both land users and those who depend on the products of a
healthy landscape for their livelihood. In Ethiopia, land deg-
radation has an impact on people's social, economic, and
political life in every province [50].

Among the issues that all Ethiopians face on a daily basis
are poverty, diminishing agricultural production, and land
degradation [51]. The process of land degradation seems to be
more severe in developing nations, which has important
ramifications for mitigating and adapting to climate change.
This was due to the fact that the depletion of soil organic
matter and biomass impacts the soil's health and capacity to
retain water and nutrients, as well as releasing carbon into the
atmosphere [23].

Ethiopia is experiencing a number of negative effects from
land degradation, such as decreased soil productivity, famine,
higher social costs, a reduction in the amount and quality of
fresh water supplies, an increase in poverty and political un-
rest, and a weakening of food production. The productivity of
the soil is directly impacted by land degradation, which has an
effect on human wellbeing. The negative physico-chemical
soil qualities that arise from soil deterioration due to erosion
and fertilizer loss significantly reduce agricultural production.

Reduced soil depth, decreased soil water storage capacity,
and nutrient losses are the main causes of soil degradation and
its detrimental effects on soil production [23]. Deforestation
and soil erosion increase the buildup of greenhouse gases in
the atmosphere, which in turn contributes to climate change
by decreasing carbon sequestration.

It can also result in losses of ecosystem services and bio-
diversity, which are hard to quantify since they aren't often
valued, purchased, or sold therefore aren't well represented in
loss estimates [23]. Because of a confluence of economic
(poor, insecurity, and a lack of infrastructure) and resource
(soils and precipitation) variables, the consequences of land
degradation are particularly severe in specific regions and
local areas. Area degradation, which includes soil erosion,
deforestation, decreased productivity, and decreased grazing
area, is one of the major issues impacting agricultural output
in Ethiopia. These causes also have an impact on the nation's
economy. Furthermore, in some nations, land degradation has
had an influence on the ecology and the economy. These
effects may be detrimental to national, regional, and interna-
tional growth as well as having a large negative impact on the
populace.

According to Temesgen [52], Ethiopia has among of the
worst soil degradation in the world, and the country's ex-
panding population's concentrated reliance on a strict kind of
agriculture combined with antiquated methods of invention
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has a greater impact on soil erosion. On the limited land, the
population has grown quickly, and each piece of land is
farmed for food production without adequate management,
which eventually causes soil erosion [15].

Food security and quality of life are negatively impacted by
land degradation, particularly in emerging nations like Ethi-
opia. It has a negative effect on societal welfare, the envi-
ronment, and agricultural productivity. It has detrimental
effects on people, groups, and countries overall. It has serious
repercussions for the ecosystem in addition to impairing the
land's ability to produce food and fiber. Numerous studies
have pointed out and discussed the effects of land degradation
from various perspectives. For example, 89.4% of households
stated that production declines as a result of land degradation,
according to Yenealem [53].

Furthermore, Temesgen [15] reports that 68.9% and 63.3%
of participants in a 2014 research stated, respectively, that soil
degradation had an impact on migration and poverty. The
process by which rock and soil are taken from the earth by
natural processes like wind or water movement is known as
soil erosion. Weathering and related erosion are caused by a
variety of physical, chemical, and biological processes.
Widespread soil erosion from land regions has already had a
negative impact on all ecosystems, both natural and
man-made, including forests and crops.

Because of this, one of the world's most important envi-
ronmental issues is soil erosion, which results in the loss of
nutrients. This is how land deterioration manifests itself. Food
insecurity, poverty, and low agricultural production in Ethio-
pia are caused by land degradation [54]. Land degradation is
having a major negative impact on the productivity of the
Ethiopian economy, which is based more than 85% on agri-
culture.

Basic plant nutrients like calcium, phosphorus, nitrogen,
and potassium are also lost as soil erodes. According to [46],
the amount of nutrients in eroded soil is usually three times
higher than that of the soil that remains on eroded land. Di-
minished Crop Yield Soil erosion lowers biomass production
in ecosystems by reducing soil organic matter and over-soil
quality; in the end, this has a significant impact on the variety
of plants, animals, microorganisms, and other forms of life
found in ecosystems [55].

The silting up of reservoirs is another issue caused by ero-
sion. Reservoirs situated in the course of rivers or streams
frequently become silted up as a result of runoff water con-
taining silt. Since the water in the reservoirs is almost still, a
significant amount of the soil that the streams carried with
them has disappeared. The bottom part of the reservoir re-
ceives the majority of the silt, clay, and organic debris that are
still in the suspension [56].

The productivity of the soil is directly impacted by land
degradation, which has an effect on human wellbeing. Crop
production is significantly lowered as a result of unfavorable
physico-chemical soil qualities brought on by nutrient loss


http://www.sciencepg.com/journal/ijsqa

International Journal of Science and Qualitative Analysis

http://www.sciencepg.com/journal/ijsga

and soil erosion. Reduced soil depth, decreased soil water
storage capacity, and nutrient losses are the main causes
causing soil degradation and lowering soil production [23].
One of the main reasons for Ethiopia's poor and, in many
cases, deteriorating agricultural output, ongoing food insecu-
rity, and rural poverty is land degradation [57]. Deforestation
and deteriorated soils in the Ethiopian highlands have weak-
ened the foundation of available resources and made the
drought-related food shortages that occur often worse [58].

Due to decreased grazing supplies, loss of nutrient-rich
plants, and extinction of grass species, land degradation de-
creased cattle productivity [59]. Increased runoff and de-
creased infiltration are two factors contributing to the flooding
problem as a result of land degradation. The productivity of
agriculture, livestock and human health, and economic ven-
tures like ecotourism are all negatively impacted by defor-
estation and desertification [60]. Land degradation was the
most prevalent environmental issue in Ethiopia. Various
factors, including deforestation, population pressure, soil
degradation, and a low level of rural economic diversification,
have complicated the situation and either directly or indirectly
contributed to the resulting scarcity of land [24].

3.2.1. Reduced Crop Yields and Threats to
Food Security

Water or wind erosion, water logging and salinization, soil
compaction, and other processes cause harm to the structure
of the soil and result in the loss of soil nutrients. The nation's
deteriorating fertility and soil erosion pose a major threat to
agricultural output and economic expansion due to land deg-
radation. Because of its detrimental effect on agricultural
efficiency, this is a major global concern. Degradation of the
soil has led to reduced food production, ecological imbalances,
droughts, and a general decline in living quality. Its affects on
yield variation and average, as well as the overall factor
productivity of agricultural production, demonstrate its in-
fluence on agricultural productivity.

It also negatively affects nutritional safety and environ-
mental conditions. According to Eswaran [61], it divides
negative impacts on socioeconomic conditions and agricul-
ture, expressing challenging scenarios for ecological expan-
sion. Reduced agricultural yields due to a lack of nutrients in
the soil are one of the devastating effects of land degradation.
Widespread human activity has had an influence on the land,
sometimes impairing ecological services and agricultural
output. Farmers typically apply fertilizer to address this issue
and compensate for the deterioration. Nevertheless, regardless
of the use of fertilizer, lower agricultural yields are linked to
increased levels of land degradation [62].

When a piece of land becomes degraded, farmers forsake it
and move on to clear new territory, leaving the degraded land
as a negative externality. Erosion is associated with farmland
production loss, pollution of surrounding water bodies and
wetlands, and both [63]. Agriculture is affected by land deg-
radation, and as a result, those who work in the field are most

affected by its social and economic ramifications. Agricul-
tural value is reduced by 7% due to land deterioration.

This decrease is equal to $7.63 per hectare in monetary
terms. In the event that every agricultural land is deteriorated,
the nation will lose $267 million. This loss is significant since
agriculture employs 85% of the population. Two useful in-
dicators of land degradation are bequest variables and the
energy type utilized in cooking stoves. A two-pronged strat-
egy to stop deforestation and spread more effective stove
technology is suggested by the relevance of the energy type
utilized in cooking stoves.

3.2.2. Loss of Economic Value

When land becomes less productive, it requires more nat-
ural resources to be replenished. Economic costs result from
these effects in the form of decreased income (or consump-
tion), elevated income risk, and higher production costs. The
land and the ecological services it is surrounded by have
economic worth. Significant co-benefits that are quantifiable
in terms of money would also be provided by the continuous
availability of fertile land and soil. An estimate indicates that
salinization, soil erosion, and other degradation processes
cause the irreversible loss of 5-7 million hectares of arable
land year around the world [64].

According to Sutton, the assessment of land degradation
indicates that humans have lost $6.3 trillion year in the value
of ecosystem services as a result of compromised ecosystem
function. Remaining ecosystem services account for a far
higher percentage of the world GDP (~10%) and there is
considerably more to the economics of land degradation than
just the market worth of agricultural goods. Crop output might
rise by up to USD 1.4 trillion with the adoption of sustainable
land management [65]. Food and water security may be in-
creased and value up to USD 480 billion can be created
through cost-effective carbon storage, which involves in-
creasing carbon stocks in land and soil [65].

3.2.3. Poverty

Without a doubt, there is a direct correlation between the
rate of soil degradation and the severity of poor conditions
worldwide. There is undoubtedly a strong correlation between
the two factors, even though some authors contend that the
connections are ambiguous [66]. Millions of impoverished
people in developing nations rely on the quality of the land for
their agricultural endeavors and means of subsistence. In
actuality, because impoverished households are unable to
make investments in the preservation and enhancement of
natural resources, poverty exacerbates land degradation.
However, as a result of soil degradation, agricultural output is
poor and falling, which exacerbates poverty [66].

Additionally, Heger [67] demonstrated the significance of
land improvements in reducing poverty in rural regions, es-
pecially in sub-Saharan Africa. They also came to the con-
clusion that land improvements benefit the poor since they
have a greater impact on reducing poverty in poorer locations.
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In addition, land has been viewed as a platform for most ac-
tivities, a need for food and shelter, a natural holding place for
waste and water, and a significant contributor to the availa-
bility of clean air [68].

It is the primary source of revenue for the agricultural
community and an essential natural resource for both survival
and success. Since farming is the only source of income for
the community, it gives them a sense of stability.

3.2.4. Environmental Consequences

The loss of trees is the cause of land degradation's impact

on the ecosystem [21]. Any change in the livestock industry
has an impact on the overall level of living of rural residents
since land degradation also causes a decrease in the number
and quality of cattle. In areas with low agricultural and live-
stock productivity, land degradation also raises the unem-
ployment rate and outmigration rate. Reduced farm size due to
insufficient land for agriculture results in hidden unemploy-
ment.
One essential component of the climate system is the land
surface. Land degradation has serious negative effects on the
environment, such as increasing soil erosion, declining bio-
diversity, deteriorating water quality, and a drop in ecosys-
tem services and their associated values.

In 2018 Pacheco, degradation of land decreases the soil's
capacity to absorb carbon, which intensifies climate change.
Climate change, in turn, makes land degradation worse. Its
effects can be extensive, resulting in biodiversity loss, habitat
damage, and decreased soil fertility. Specifically, the dynamic
structure of the low-level atmosphere is connected to defor-
estation due to land degradation, sensible heat flow, and sur-
face evapotranspiration [20].

These variations in the atmospheric column may have an
impact on localized and perhaps global atmospheric circula-
tion. As stated in the World Meteorological Organization [20],
"changes in forest cover in the Amazon basin affect the flux of
moisture to the atmosphere, regional convection, and hence
regional rainfall."

A definition of land degradation provided by the UNCCD
describes it as a worldwide environmental problem that in-
volves a decline in the productivity of ecosystem goods and
services derived from land, as well as a reduction in the bio-
logical or economic productivity of land relative to back-
ground thresholds of land deterioration. This presents insur-
mountable challenges to both ecological and human systems
[70, 9]. The loss of trees is the cause of land degradation's
impact on the ecosystem [21].

Any change in the livestock industry has an impact on the
overall level of living of rural residents since land degradation
also causes a decrease in the number and quality of cattle. In
areas with low agricultural and livestock productivity, land
degradation also raises the unemployment rate and outmigra-
tion rate. Reduced farm size due to insufficient land for ag-
riculture results in hidden unemployment.

Cultivation, ecology, productivity, environment, nutritional
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value, and biodiversity were all directly impacted by land
degradation. It also affects the biophysical environment by
causing natural or anthropogenic disturbances to the land.
Earthquakes, tidal waves, erosion, water overflows, and cy-
clones are examples of natural causes. The environment is
most greatly impacted by degradation caused by human ac-
tivity [71].

3.2.5. Ecological Impact of Land Degradation

Through a variety of direct and indirect processes that im-
pact a wide range of ecosystem functions and services, land
degradation has many and complicated effects on the global
environment [72]. Rapid habitat and biodiversity loss, altered
water flows, and sedimentation of reservoirs and coastal
zones are the main effects of land degradation on the eco-
system. The consequent ecological effects of land degradation
in Ethiopia include diminished amounts of surface water, less
potable water available, depletion of aquifers from inadequate
recharge, loss of biodiversity, and changes in the chemical,
physical, and/or biological properties of the soil, all of which
have an immediate impact on the kinds of plants that are
grown there [49]. Biological resources and agricultural output
are being jeopardized by soil degradation. Additionally, land
degradation disrupts ecosystems' capacity to provide and
regulate services, particularly the hydrological, global carbon,
and nutrient cycles [72]. Generally speaking, there are several
regional and worldwide environmental effects of land deg-
radation. First, the biodiversity of the world is impacted by the
deterioration of forests and woods. Second, the flow of im-
portant rivers is being affected by changes in wetlands and
forest cover. Third, extensive deforestation alters air circula-
tion and albedo patterns, which may have an impact on global
climate change.

Fourth, excessive siltation in rivers and inland lakes due to
soil erosion can result in eutrophication and issues with water
quality as well as a decrease in the lakes' ability to store water
[73].

3.2.6. Migration, Security Problems, and Social
Unrest

Long-term land damage can result in social unrest and se-
curity issues for the countries since land degradation exacer-
bates environmental strains brought on by rising human de-
mand on the land. Particularly, those who are impoverished,
women, and kids may be the ones that suffer from this vola-
tility the most. The deterioration of arable land and soil fer-
tility, the loss of water resources, the decline in cattle, the
increase in the unemployment rate and outmigration, the
conflict between pastoralists, the depletion of forests and
vegetation, the decrease in agricultural production,

The main effects of land degradation in Ethiopia are raising
agricultural input costs, a decline in the amount of plants
cultivated, aquifer depletion, biodiversity loss, a drop in the
amount of drinkable water, and shortages of timber, climate
change, and desertification. Due to intense rivalry for scarce
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resources and the maintenance of livelihoods, a large number
of individuals may choose to participate in illegal and anti-
social behavior. Indeed, significant internal conflicts and
migration may result from land deterioration [74].

According to McLeman [74], households who rely signif-

Consequences

icantly on basic commodities and services frequently migrate
in search of better opportunities for their lives. In recent times,
there has been a notable surge in the number of rural-urban
migrations, and a permanent alteration of landscapes due to
the abandonment of ancestral lands by rural people [60].

-Reduction in productivity & abandonment of the land

-Prevalence of invasive species like thorny weeds

o
° -Increase costs of agricultural inputs & reduce returns
[ 9 " . s . Y
~Increase land shortage & conversion into forest areas
Land
Degradation -Increase burdens to find fuel wood, water and pasture

-Increase risks & recurrent disasters (heat, droughts)

-Uunintended externalities on downstream or off-sites

Impacts

-Losses of biodiversity
-Decreases an ecosystem services
-Soil erosion & nutrient depletion

-Water shortage & pollution

-Green house gases emission

-threatened infrastructures & health problems

-Aggravate food insecurity, lower incomes & poverty

-Intensify social instability, joblessness & conflicts

-Loss of human life, livestock & other living things

Figure 2. Consequences of land degradation (Source: [48]).

4. Summary and Conclusion

Land degradation is a prevalent environmental issue in
Ethiopia. Both manmade and natural forces are the main
causes of land degradation in Ethiopia. Ethiopia's fast popu-
lation growth, severe soil loss, deforestation, low vegetative
cover, low technology, inadequate extension services, politi-
cal unrest, overgrazing, traditional farming methods, strong
winds, intense rainfall, drought, landslides, absence of com-
prehensive land use, lack of developed land use plans, and
uneven crop and livestock production are some of the factors
contributing to land degradation.

Agro-ecological characteristics, topography, and soil types
are additional variables influencing the processes of land
degradation in Ethiopia that are impacted by human activity.
Desertification and the loss of agricultural biodiversity are
made worse by unsuitable land-use regimes and land-tenure
laws. In the Ethiopian highlands, overgrazing, fallowing,
deforestation, farming on steep slopes, erosive rainfall pat-
terns, and inadequate conservation measures are the main
drivers of land degradation. The main causes of land degra-
dation in Ethiopia are improper land use practices and the
pressure of an expanding population.
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This is due to the fact that, given current technological
levels, a growing population necessitates more agricultural
productivity, which calls for more land. The loss of soil nu-
trients, the effects of soil erosion, crop yield reduction, res-
ervoir silting up, and the perpetuation of poverty are all con-
sequences of land degradation on agriculture. It also reduces
ecosystem resilience and the supply of environmental services.
Aquifer depletion, decreased surface water volume, dimin-
ished clean water availability, and loss of biodiversity are all
consequences of land degradation, which directly impacts
agricultural crops and plants. It makes it harder to produce
enough food to sustain the growing population since it lowers
the land's capacity for production.

It also makes farmers more vulnerable to food shortages
and puts the people's basic existence in jeopardy. The primary
cause of food insecurity within the nation is mostly associated
with the ongoing issue of degradation. Furthermore, the kind
of plants that could be cultivated there, the amount of surface
water that could be used for drinking, the depletion of aquifers,
and the loss of biodiversity were all directly impacted by land
degradation. Lower crop yields are the direct result of soil
degradation, and thus raise the poverty rate among agricul-
tural households. Reductions in animal output and crop yields
indicate the grave effects of soil degradation on rural popula-
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tions' means of subsistence.

Ethiopia's collective struggle with soil degradation has
disastrous effects for the nation's ecology, atmosphere, pro-
duction, and standard of living. Through nutrient loss, erosion,
and unsuitable land use regimes that negatively impacted soil
characteristics, this degradation had an effect on soil produc-
tivity and significantly reduced agricultural crop yield. Due to
deterioration brought on by unsustainable farming methods
and deforestation, the amount of arable and grazing land is
generally decreasing.

In addition, a large amount of the remaining arable and
grazing land is severely stressed due to various factors such as
compaction from livestock and farm equipment, excessive use
of pesticides and fertilizers, acidification, alkalization, or
salinization, nutrient depletion, erosion from water and wind,
and failing drainage systems.
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