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ABSTRACT Though there is plenty of theoretical evidence supporting the economic and social reasons
of biodiversity loss, empirical evidence for the majority of these links is sparse, if not non-
existent. The loss of habitats, the introduction of foreign species, over-harvesting of biodi-
versity resources, and species homogeneity in agriculture are all important biological drivers
for the loss of biological diversity. All of these factors have one thing in common: they are
all human-driven. More research is needed in this area. It is also debatable and questioned
if existing biodiversity-conservation strategies provide adequate responses to these core
causes of biodiversity loss and are capable of effectively counteracting the loss of biodi-
versity-related cultural values, biological species, and ecosystems. This review study pro-
vides an overview of the economic and societal factors that contribute to biodiversity loss
in Ethiopia, as well as prospective opportunities. It also indicates the obstacles and future
directions that should be implemented. Only theoretical considerations and overviews of
current estimations are used in the analysis. Better promotion of practical conservation
methods, community-based management techniques, and sector-based conservation and in-
tegration should be applied throughout the entire resource region to scale up biodiversity
conservation loss.
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INTRODUCTION

Ethiopia is one of the world’s biodiversity
hotspots, and it demands regional and global atten-
tion. It features a wide range of environments, from
humid forests and large marshes to the Afar Depres-
sion’s desert. Climate, topography, and vegetation
all have a role in this. According to Edwards (1991),
Ethiopia is one of the world’s twelve recognized an-
cient countries for crop plant diversities and con-
tains significant reserves of crop genetic diversity,
with 11 cultivated crops having their diversity cen-
ter in the country. The occurrence of a considerable

number of endemic species is due to the wide and
unique circumstances found in the country’s high-
lands. Ethiopia’s flora is extremely rich, having an
estimated 6,500 to 7,000 species of higher plants,
with about 15% of them being unique. Ethiopia is
reported to be the world’s fifth largest floral country
in tropical Africa. The country’s faunistic diversity
is extremely impressive. The larger mammals are
mostly found along the country’s south and south-
west borders, as well as in nearby locations. Many
endemic mammals, like the Walia Ibex, Semien
Fox, and Gelada Baboon, can be found in the north-
ern mountain massifs. Ethiopia is home to 277
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mammalian species, 861 bird species, 201 reptile
species (including over 87 snakes, 101 lizards, and
13 tortoise and turtle species), 145 freshwater fish
species (including over 87 species from the Baro
River and 16 from Lake Abaya), 324 butterflies,
and 63 amphibian species.

Ethiopia is home to a total of 31 indigenous an-
imal species. The Walia Ibex (Capra walle), Gelada
Baboon (Theropithecus gelads), Starck’s Hare
(Lepus starcki), Mountain Nyala (7Tragelaphus bux-
toni), and Ethiopian Wolf (Canis simensis) are
among the larger mammals, while the rest (83.9%)
are smaller mammals, including 2, 9 and 15 species
of bats, insectivores, and rodents, respectively. The
Black Rhinoceros Diceros bicornis, Grevy’s Zebra
Equus grevyi, African Wild Ass Equus africanus,
Walia Ibex Capra walle, and Ethiopian Wolf Canis
simensis are among the globally vulnerable mam-
mal species identified in Ethiopia. Ethiopia has
about 861 avifauna indigenous species, according
to its avifauna. The Ethiopian Wildlife & Natural
History Society (EWNHS) has identified 69 Impor-
tant Bird Areas (IBAs) that are also important for a
substantial number of other taxa using scientifically
valid quantitative criteria. These include the current
protected areas as well as a slew of new ones. Given
rising evidence of the importance of biodiversity for
supporting ecosystem functioning and services, as
well as preventing ecosystems from tipping into un-
desirable states, increased biodiversity loss during
the human-induced effect is particularly concerning
(Fisher & Turner, 2008).

The resilience of an ecosystem is maintained by
a diversity of functional response mechanisms to
environmental variation among species. As a result,
ecosystems (both managed and unmanaged) with
low levels of response variety within functional
groups are more susceptible to perturbations (such
as illness) and are more likely to experience cata-
strophic regime transitions ( Brown & McLachlan,
2002).

Currently, the rate of global extinction vastly
outpaces the rate of speciation, and as a result,
species extinction is the principal driver of
changes in global biodiversity: the average rate of
extinction. Accelerated species extinction is in-
creasingly likely to jeopardize ecosystems’ biotic
capacity to continue functioning under novel en-
vironmental and biotic conditions (Zomer et al.,
2008).
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Humans have accelerated the rate of species ex-
tinction by 100-1000 times the background rates
that were normal throughout Earth’s history since
the Anthropogenic era began (Mace et al., 2005),
resulting in a current world average extinction rate
of 100 E/MSY. Approximately 25% of species in
well-studied taxonomic groups are currently threat-
ened with extinction (ranging from 12 percent for
birds to 52 percent for cycads). Until recently (after
1500), the majority of extinctions happened on mar-
itime islands. However, in the last 20 years, roughly
half of all reported extinctions have happened on
continents, owing to land-use change, species intro-
ductions, and, increasingly, climate change, show-
ing that biodiversity is now threatened globally.
During this century, the average worldwide extinc-
tion rate is expected to grow by a factor of ten, to
1000-10 000 E/MSY (Costanza et al., 1997).

Only lately has the importance of biodiversity
management been recognized. Since his inception
as Homo sapiens, humanity has relied on natural re-
sources. Human knowledge and technology have
advanced in leaps and bounds throughout millennia.
Although gradual at first (e.g., the transition from
the Stone Age to the Iron Age), as time went, the
gaps in technical development (revolution) became
less and smaller, and the rate of knowledge and skill
acquisition increased. Despite this huge accumula-
tion of knowledge and abilities, a simple truth has
just recently become apparent, unless natural re-
sources of the world are protected (Girma, 2001).
In dealing with the environment, it is necessary to
concentrate actions at the local, national, and re-
gional levels in order to get a more realistic global
view (Blackwell et al., 1991). The vicious circle of
‘poverty-biodiversity-poverty’ became identified as
the difficulties of developing countries, particularly
the least developed countries, of which the majority
are in Africa and include Ethiopia, became a subject
of debate and study. To put it another way, people
in developing nations are more reliant on natural re-
sources, especially renewable resources, than peo-
ple in rich countries, and this reliance leads to
resource depletion and degradation. Environmental
degradation and depletion are primarily caused by
anthropogenic impacts; however, as human popu-
lations grew, there were fewer and fewer natural re-
sources to be utilized on a sustainable basis,
necessitating resource overexploitation and mining
in order to satisfy more and more people with fewer



The major factors for Ethiopia’s Biodiversity Loss: systematic review

and fewer resources. The reasons for this situation
are numerous and complex (Mekete Belachew,
1996). The review’s major purpose is to assemble
and construct a situation analysis scenario on bio-
diversity loss, as well as to recommend current con-
ditions in future conservation with developmental
difficulties, as well as to identify bottlenecks and
opportunities for biodiversity loss.

MAJOR CAUSES OF BIODIVERSITY
LOSS IN ETHIOPIA

Natural land use changes, pollution, variations
in atmospheric CO, concentrations, changes in the
nitrogen cycle and acid rain, climate change, and
the introduction of exotic species are all key con-
tributors to biodiversity loss. The fragmentation,
threat fragmentation, degradation, or loss of habi-
tats, over-exploitation of natural resources, pollu-
tion of air and water (by various activities such as
agriculture), the introduction of non-native (alien,
or exotic) species, and climate change-induced bio-
diversity loss are all causes of human-induced bio-
diversity loss, with these factors inextricably linked
with some or all of them. Exotic species are also
less of a concern in tropical forests than in temper-
ate places because there is so much diversity in
tropical forests that newcomers have a hard time es-
tablishing themselves (Shibru Tedla & Kifle
Lemma, 1999).

Habitat destruction and fragmentation

Habitat destruction is the process through which
natural habitats are rendered incapable of support-
ing the organisms that inhabit them. The species
that formerly used the site are relocated or extermi-
nated as a result of this process, diminishing biodi-
versity. Human activity mostly destroys habitat for
the goal of extracting natural resources for indus-
trial production and urbanization. The primary
source of habitat degradation is the removal of habi-
tats for agriculture. Mining, logging, trawling, and
urban sprawl are all essential (Bisanda, 2003). Cur-
rently, habitat loss is the leading cause of species
extinction around the world. It is a natural environ-
mental shift induced by habitat fragmentation, ge-
ological processes, and climate change, as well as
human actions including invasive species introduc-
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tion, ecosystem nutrient depletion, and other human
activities. Fragmentation is one of the most serious
threats to biodiversity and ecosystem services like
pollination, seed distribution, herbivores, and car-
bon sequestration all across the planet (Brooks et
al., 2002).

Millions of hectares of forest are burned every
year in the tropics, leaving little islands of forest
surrounded by a sea of pastures, crops, and scrubby
regrowth. As a result, the fragmented landscape is
quickly becoming one of our planet’s most common
features. Habitat fragments differ from full habitat
in terms of ecology, and they are frequently biolog-
ically depauperate. This happens for a variety of
reasons. To begin with, habitat destruction is fre-
quently non-random. Humans prefer to clear re-
gions that are next to productive, well-drained soils
and avoid locations with steep or dissected topog-
raphy. As a result, habitat remnants are frequently
restricted to locations with poor soils, rough terrain,
and minimal species diversity. Second, habitat frag-
ments comprise only a portion of the habitat diver-
sity available in a given area due to their small size
(Wilcox, 1980).

Edge effect

The border, or interface, between two biological
groups or between various landscape components
is referred to as an edge. For example, where older
forested patches meet recently harvested cut blocks,
or where forests meet rock outcrops, riparian areas,
grasslands, or other harvest kinds or development
stages, there are edges. Ecotone is a transition zone
that exists between two natural populations (For-
man, 1995). Edge effects are created by a variety of
circumstances, including the sort of edge present.
Edges can be “inherent” or “induced.” An inherent
edge is a natural, usually long-lasting feature of the
landscape that can be related to: topographic differ-
ences (e.g., the so-called tree line, the boundary
where tree growth gives way to alpine conditions
on mountains or grasslands in low-elevation dry
valleys), soil type (e.g., the transition from boggy,
peat soils to upland humus soils); presence of open
water (e.g., lake or geomor); presence of open water
(Thomas et al., 1984). Winds may penetrate some
distance into the forest before lessening when an
opening is of proper orientation and size. Wind toss
may occur along the upwind margins of the forest
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interior if the winds are sufficiently strong (Chen et
al., 1990).

An invasive species

A species is a plant or animal that is not native
to a particular region (introduced species invasive)
and has a proclivity to spread, causing harm to the
environment, the human economy, and/or human
health. A non-native or introduced species that has
spread widely is sometimes referred to as a weed.
However, not all imported species have negative
environmental consequences (Elton, 1958). Ecosys-
tems that are fully utilized by native species can be
treated as zero-sum systems, with every gain for the
invader resulting in a loss for the native. However,
unilateral competitive dominance (and the extinc-
tion of native species as a result of greater teinvader
populations) is not the rule. Invading species fre-
quently cohabit alongside native species for long
periods of time, and as the invasive species’ popu-
lation grows larger and denser and it adjusts to its
new environment, its better competitive ability be-
comes obvious.

Pollution

Air pollution has a significant impact on biodi-
versity. Pollution has a deleterious impact on the at-
mosphere, lithosphere, and hydrosphere. Air
pollution has a greater impact on lower life forms
than it does on higher life forms. On land, plants are
often more harmed than animals, but this is not the
case in fresh water. Most species are declining as a
result of pollution, with the exception of a few that
are increasing. Plants consume atmospheric gases,
such as air, on a daily basis in order to maintain
their biological activities. Pollution comes from two
different types of sources: stationary and numerous
point sources. Wood-burning fires (on a small scale)
and coal combustion in coal-fired power plants are
examples of stationary point sources (on a large-
scale). Automobiles and other vehicles are common
examples of multiple point sources that are mobile.
Environmental Protection Agency (EPA, 1997). Ve-
hicles, which emit carbon monoxide, are the most
significant source of pollution in the atmosphere.

Then there are sulphur-emitting industrial
sources, steam and electric power plants, space
heating, and finally waste burning. The all-impor-

tant biogeochemical cycle has been disrupted by
ruthless exploitation and contamination of the en-
vironment (Bodkin & Keller, 1998).

Water contamination has the potential to induce
long-term changes in biodiversity, among other
things. Water pollution occurs when numerous pol-
lutants are introduced into water bodies, causing
harm to ecosystems, human health, and water-based
activities (swimming, diving, fishing, etc.). Water
contamination is caused by heated water from nu-
clear power plants, as well as microbes from un-
treated sewage. It has far-reaching consequences,
including contamination of ground and surface
fresh water, oceans, and rains (in the form of acid
rain). Industry is the most significant cause of pol-
lution in most modern industrial nations, accounting
for more than half of all water pollution and the
most dangerous pollutants. The effluent, or waste-
bearing water, is dumped into streams, lakes, or
oceans, where it disperses the contaminating com-
pounds and releases vast amounts of chemicals, nu-
trients, and organic material (Walday & Kroglund,
2002)

Eutrophication

One of the most noticeable long-term changes
is eutrophication. Lakes, ponds, slow rivers, and
river mouths are examples of aquatic habitats where
this phenomenon happens. The steady supply of nu-
trients (mostly phosphorus and nitrogen) encour-
ages the growth of certain algae. The decomposition
of these algae consumes an excessive amount of
oxygen. The number of species that can survive in
such a suffocating watery habitat is reduced. The
battle for space between humans and wildlife is rag-
ing all over the world (Mekete Belachew, 1996).

Climate change

Biodiversity is under threat from climate
change. Although a certain amount of temperature
volatility is necessary for ecosystem survival and
function, a rapid shift is harmful to the diversity of
life. In the future, climate change is predicted to in-
crease biodiversity loss. Many species may simply
be unable to adapt to quickly changing, likely un-
favorable environments, putting them at risk of ex-
tinction. As CO, levels in the atmosphere rise over
the next century, it is expected to become one of the
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most significant drivers of global biodiversity loss.
Since the 1970s, worldwide average temperatures
have grown by 0.2 °C every decade, while global
average precipitation has increased by 2% in the
last 100 years. Furthermore, climatic change occurs
in a variety of locations (Pearce, 1991). Tropical
forest ecosystems, for example, are subjected to far
higher alterations than global averages, whereas
other ecosystems and regions are subjected to sec-
ondary effects. Anthropogenic climate change is
associated to variations in the frequency and inten-
sity of severe events, which can harm biodiversity,
in addition to changes in average temperatures,
precipitation, and sea level. Several recent species
extinctions may have been caused by climate
change. In the last century, many species’ ranges
have shifted poleward and upward in elevation, and
this trend is unlikely to stop. More warm-adapted
species are being incorporated into local commu-
nities. Species interactions are becoming decou-
pled as a result of phonological changes in
populations, such as shifting breeding cycles or de-
ferred peaks of growth periods. Incompatibilities
between plant and pollinator populations may be
triggered by phonological alterations in flowering
plants. This could result in the loss of both plants
and pollinators, with predictable ramifications for
the structure of mutuality networks (Blackwell et
al., 1991).

Climate change’s numerous components, such
as temperature, rainfall, extreme events, CO, con-
centrations, and ocean dynamics, are expected to
affect biodiversity at all levels, including gene,
species, and habitat diversity. Due to directional se-
lection, genetic drift, population differentiation, and
fast migration, climatic change can reduce genetic
diversity of populations at the most fundamental
level of biodiversity. As a result, the likelihood of
population adaption to new environmental condi-
tions decreases, increasing the danger of extinction.
Within the present globalization trends, increased
competition for natural resources is occurring
among numerous stakeholders with diverse inter-
ests all over the world (Omann et al., 2009).

Population explosion
Important habitats are being lost and damaged,

as well as ecosystems. Biodiversity is essential to
human well-being because it ensures the proper

149

functioning of ecosystems that support human life.
The word “biological diversity’ refers to the genetic
pool, range, and diversity of species and ecosys-
tems. Over the last century, and particularly since
1950, when extraordinary levels of human popula-
tion increase coincided with human activity, ecosys-
tems have been subjected to significant changes and
stress (Rockstrom et al., 2009). Many species are
decreasing to critical population levels as a result
of pollution, climate change, and direct human ac-
tivities. The Convention on Biodiversity (CBD), an
international accord aiming at preserving the
planet’s biodiversity and equitably sharing its ben-
efits, set a goal of “substantially reducing” biodi-
versity loss by 2010 in 2002, although this goal was
not realized (Rockstrom et al., 2009).

Overexploitation

Overexploitation, also known as overharvesting,
occurs when a renewable resource is depleted to the
point of no return. Overexploitation is one of the
five main activities that jeopardize world biodiver-
sity, according to ecology. Overexploitation of nat-
ural resources can result in resource damage,
including extinction. Overexploitation, on the other
hand, can be sustainable, as explained below when
talking about fisheries. The quantity or quantity of
a resource can affect its quality (Grafton et al.,
2007). Overfishing can be used instead of overex-
ploitation in the context of fishing, as can overgraz-
ing in stock management, overlogging in forest
management, overdrafting in aquifer management,
and endangered species monitoring. Humans are
not the only ones who engage in overexploitation.
Overexploitation of native flora and fauna by intro-
duced predators and herbivores, for example, does
not have to result in resource degradation, nor does
it have to be unsustainable. Depletion of the re-
source’s numbers or amount, on the other hand, can
affect its quality (Grafton et al., 2007).

BIODIVERSITY CONSERVATION DIFFI-
CULTIES AND OPPORTUNITIES
Difficulties

LACK OF UNDERSTANDING. Some of Ethiopia’s
current environmental issues include the relation-
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ship between environment and development in gen-
eral, as well as low public participation and com-
munity-based organizations in environmental
management efforts. Furthermore, bad farming
methods, along with a lack of awareness and con-
sciousness, contribute significantly to the degrada-
tion of natural resources, such as forest destruction,
soil degradation, and water resource degradation
(Girma, 2001; Pender et al., 2002; Mahmud et al.,
2005; MoARD & WB, 2007).

LACK OF PROFESSIONALISM AND TECHNICAL STAN-
DARDS. Another major stumbling block, not just
among policymakers but also among many special-
ists, is that the development of physical soil and
water conservation measures is seen as the primary
means of halting land deterioration. Almost always,
the outcomes are hurriedly assessed and critiqued
without regard for their intended aim. Furthermore,
the technological requirements for successful main-
tenance and use of these procedures are frequently
overlooked (Ruttan Vernon, 1988).

TOP-DOWN PLANNING APPROACH TO TECHNICAL
ASSISTANCE. Although addressing the country’s cur-
rent level of poverty is a pressing priority, technol-
ogy dissemination takes time and requires a
methodical strategy to address community needs,
creates competence and confidence, and demon-
strates flexibility and risk sharing. Long-term sus-
tainability is more likely to be accomplished if
development is led from the bottom up and ad-
dresses the present needs and restrictions of farmers
and communities. The expansion system has been
dominated by quick answers rather than sustainabil-
ity, quantity rather than quality, area coverage rather
than impacts, command and control rather than par-
ticipation (Yeraswork Admassie, 2000).

WEAK LINKAGES AMONG VARIOUS DISCIPLINES.
Despite the government’s massive investments in
establishing up the institutional structure for na-
tional agricultural research, education, and exten-
sion systems, Gete et al. (2006) claim that there are
no strong functional links between them. Formal
technological development and the transmission of
innovations from academics to local experts and
communities, notably farmers, have been hampered
by a lack of cooperation among research, extension,
and education.
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POLICY, LEGISLATION AND IMPLEMENTATION CON-
STRAINTS. Ethiopia has developed a number of
major environmental policies and programs. Setting
sound policies and strategies, on the other hand, is
not a goal in and of itself. The objectives outlined
in the various policies can only be met if and only
if they are adequately executed. Although poor pol-
icy and strategy implementation remains a major
restriction, other policies and strategies, such as re-
gional investment policies, are impeding the correct
implementation of effective and sustainable re-
source management methods. More policies and
tactics need to be developed, and some need to be
adjusted (Pender et al., 2002).

SOCIO-ECONOMIC ~ AND  BIO-PHYSICAL CON-
STRAINTS. There are numerous socioeconomic and
biophysical restrictions that stymie decisions to in-
vest in and sustain suitable environmental policies.
To begin with, one of the most fundamental con-
cerns influencing environmental resource manage-
ment is poverty, which continues to affect the
majority of Ethiopians. It is a long-term problem
that is wreaking havoc on the environment because
the poor are forced to mine rapidly depleting natural
resources in their surroundings. As a result, there is
a significant link between environmental degrada-
tion and the country’s worsening poverty (MoARD
& WB, 2007). Climate variability is an important
component among the biophysical restrictions.
Ethiopia’s dry regions (arid, semi-arid, and dry sub-
humid zones), which account for over 70% of the
country’s total geographical area, are particularly
vulnerable to climate change, desertification, and
drought.

FREQUENT RESTRUCTURING OF GOVERNMENT IN-
STITUTIONS. Even though tackling land degradation
through the rehabilitation of degraded lands has
been a priority for the country, Gete et al. (2006)
and MoARD & WB (2007) claim that institutions
dealing with natural resources management have
frequently been restructured, which undermines a
sense of ownership by program staff, results in high
staff turnover, wastes institutional capacity, and
causes dissent.

INCOMPLETE TECHNOLOGY PACKAGES. Other fac-
tors reported by stakeholders include a lack of
proper integration of introduced practices with 13
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indigenous knowledge and practices, an insufficient
number of available technologies to address the
needs of the country’s diverse agro-ecological con-
ditions, and a failure to take into account the socio-
economic context of different communities when
introducing technologies (Nair & Muschler, 1993).

LACK OF PARTICIPATION IN RESOURCE MANAGE-
MENT. The lack of public participation in resource
management has led in widespread opposition to
centrally administered programs like as collec-
tivization, villagization, and resettlement, as well as
reforestation and soil conservation campaigns and
tree-cutting prohibitions. Furthermore, the state sec-
tor’s land development efforts have been done with
little, if any, regard for traditional land users. De-
lineation of national parks in areas traditionally
used by pastoralists and/or agro-pastoralists; con-
struction of big fuel wood plantations in areas of
mixed small-holder agriculture; huge fuel wood
plantings in areas of mixed small-holder agriculture
are just a few examples (FAO, 1986).

Opportunities

Efforts by the government and non-governmen-
tal entities to stem biodiversity degradation have
yielded some promising results and several poten-
tial. It is thought that making appropriate use of
these examples should be the beginning point for
promoting successful efforts in the country to im-
prove ecosystem resource management. Much re-
search has focused on identifying problems or
limits rather than capitalizing on potential so far.
This section highlights some major opportunities to
assist enhance intervention quality and scale up ef-
fective strategies.

EXISTENCE OF ENVIRONMENTAL POLICIES AND
STRATEGIES. Ethiopia has made commendable at-
tempts to mitigate environmental deterioration
through policy and strategy responses (Gedion,
2001). Ethiopia’s Environmental Policy is one of
the most important umbrella policies. This strategy
comprehensively tackles a wide range of sectoral
and cross-sectoral environmental challenges. The
main goal is to ensuring that natural, human-made,
and cultural resources, as well as the environment,
are used and managed in a sustainable manner
(EPA, 1997).

RICH EXPERIENCE ON PARTICIPATORY WATERSHED
MANAGEMENT. One of the most important require-
ments for successful land resource management
projects is genuine community participation at all
levels of the decision-making process. Despite the
fact that there are numerous issues that require fur-
ther investigation, the country has many positive
experiences (Lakew et al., 2000).

ORGANIZATIONAL SETUP OF MOARD AND Na-
TIONAL RESEARCH SYSTEM. The MoARD’s organi-
zational structure, which includes regional and local
agriculture bureaus that reach down to the kebele
level, with three development agents in each kebele,
has brought decentralized government down to the
local community level. The national agricultural re-
search system, which is made up of one federal and
regional institutes with research centers covering
almost all of the country’s major agro-ecological
zones, and the system of higher learning institutes,
when combined, offer key opportunities for the
country’s successful implementation of sustainable
land management. Another option to draw in inter-
national experience is the presence of multinational
research organizations in the country (MoARD &
WB, 2007).

AVAILABILITY OF BOTH INDIGENOUS KNOWLEDGE
AND SCIENTIFIC TECHNOLOGIES. Local communities
have a wealth of indigenous knowledge and prac-
tices that can be developed further to ensure long-
term land resource management. Furthermore,
various technologies for land resource management
have been developed or generated by research in
the country during the previous four decades
(Yeraswork, 2000; Gete et al., 2006), including sev-
eral novel and innovative soil and water conserva-
tion methods.

EXISTENCE OF DONOR SUPPORT AND DEVELOP-
MENT PARTNERS. Several donors and development
partners are interested in assisting interventions to
improve land resource management, according to
Pender et al. (2002) and the MoARD SLM Secre-
tariat (2008). The essential difficulty here is making
the best use of the available resources. This is due
to a high amount of bureaucracy in resource utiliza-
tion, the majority of which stems from donor pro-
cedures and requirements, as well as a lack of donor
resource harmonization.
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CONSERVATION ORIENTED CROP COMBINATION
LAND MANAGEMENT. The core ideas include incor-
porating conservation into the farming work cycle
and ensuring that farming methods not only involve
a few new inputs but also provide farmers with im-
mediate economic benefits (Wood, 1990; Nair &
Muschler, 1993). This method appears to combine
Belay’s (1992) three broad techniques for control-
ling soil erosion: agronomic methods, which aim to
control erosion by improving vegetative cover; soil
management techniques, which aim to control ero-
sion by improving soil particle aggregation; and
structural soil conservation methods, which control
erosion by shortening the length of the soil parti-
cles. Tied ridges, bunds, fanya juu terraces, bench
terraces, hillside terraces, diversion ditches (cut-
offs), rivers, and specific water harvesting struc-
tures are all part of this technique (Thomas, 1984;
MOA, 1986). Intercropping and relay or sequential
cropping; crop rotation; livestock farming inte-
grated with arable cultivation; the cut and carry
method of using degraded pasture, controlled graz-
ing, and tethering; and widespread use of semi-per-
manent crops like enset (false banana) and cassava
or self-seeding and volunteering crops like legumes
and sweet potatoes are just a few examples. It is un-
surprising that agroforestry is now being prioritized
(Nair & Muschler, 1993; Blackwell, 1991; MOA,
1986).

AGROFORESTRY PRACTICE. Agroforestry is a new
name for a collection of traditional activities (Nair
& Muschler, 1993). It is a catch-all word describing
land-use systems and technologies in which woody
perennials (trees, shrubs, palms, bamboo, and so
on) are intentionally employed alongside agricul-
tural crops or animals on the same land-manage-
ment units, in some sort of spatial arrangement or
temporal sequence. According to Nair and
Muschler, agroforestry is a hybrid of agriculture and
forestry that includes mixed land-use methods that
have evolved in response to the unique needs and
conditions of tropical developing countries. Agro-
forestry encompasses a wide range of methods,
from basic shifting cultivation to complex
hedgerow intercropping systems. The planned
growing or retention of trees with crops or animals
in interacting combinations for multiple products or
advantages from the same management unit is com-
mon to all of the diverse systems (Nair & Muschler,

1993). Agroforestry makes trees more accessible
and spreads their advantages more widely because
they are scattered across farms rather than concen-
trated in plantations. Furthermore, agroforestry pro-
grams are known to be 10-20% less expensive than
government-run fuel wood plantings (Postel &
Heise, 1988).

CONCLUSIONS

The preservation of the planet’s biological di-
versity is an essential objective in and of itself. Bio-
diversity has direct dietary value in food,
agriculture, medicine, and industry, among other
things. It has aesthetic and recreational value as
well. The biggest threat to biodiversity is habitat de-
struction, not the destruction of plants and animals
themselves. Human settlements expand as a result
of population growth, resulting in increased need
for food, fuel, and building materials. Agriculture
modernization also poses a threat to potentially sig-
nificant local crops. In a global perspective, it is be-
lieved that slightly more than 1000 animal species
and subspecies are threatened with extinction at a
pace of one per year, while 20,000 flowering plants
are thought to be endangered (UNEP, 2004). This
review looks at various real-world scenarios where
biodiversity loss is explained by the interaction of
anumber of socio-economic variables as well as de-
cision-making and policy decisions in a variety of
environmental contexts. By focusing on marine,
coastal, wetlands, and forest ecosystems, this study
focuses on real-world examples while also putting
the extensive literature and ongoing research on
biodiversity loss in context. The loss of biodiversity
is predicted to accelerate in the future decades, ac-
cording to most scenario projections. There have
been a number of frameworks developed in the past
for examining the complex interaction of stressors
and factors impacting biodiversity. The underlying
thread running through all of these theories is that
much of the pressure on biodiversity is caused by
human-induced ecological disturbance, which man-
ifests itself in a variety of complex pathways span-
ning several physical and temporal dimensions.
Biome, geography, and climate, kind of pressure
(i.e., over-exploitation of wildlife vs. habitat modi-
fication), economic backdrop in the biodiversity
host country, trade patterns, type of governance
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structure, and other factors all influence how biodi-
versity is lost. Because of the increasing levels of
biodiversity loss, environmental consequences such
as air pollution, edge effect, invasive species, habi-
tat destruction and fragmentation; and climate
change (e.g., global warming) are of significant
concern. However, problems connected with biodi-
versity loss not only worsen environmental circum-
stances, but also have negative consequences for a
country’s economy, long-term growth, and people’s
health, ultimately leading to species extinction.

REFERENCES

Blackwell J.M., Goodwillie R.C. & Webb R., 1991. En-
vironment and development in Africa: selected case
studies. Washington, D.C., World Bank, 127 pp.

Brooks T.M, Mittermeier R.A., Mittermeier C.G., da Fon-
seca G.A.B., Rylands A.B., Konstant W.R., Flick P.,
Pilgrim J., Oldfield S., Margin G. & Hilton-Taylor C.,
2002. Habitat Loss and Extinction in the Hotspots of
Biodiversity. Conservation Biology, 16: 909-923.
https://doi.org/10.1046/j.1523-1739.2002.00530.x

Brown A.C. & McLachlan A., 2002. Sandy shore ecosys-
tems and the threats facing them: some predictions
for the year 2025. Environmental Conservation, 29:
62-77. https://doi.org/10.1017/S037689290200005X

Chen J., Franklin J.F. & Spies T.A., 1990. Microclimatic
pattern and basic biological responses at the clearcut
edges of old-growth Douglas-fir stands. The North-
west Environmental Journal, 6: 424-425.

Costanza R., d’Arge R., De Groot R., Farber S., Grasso
M., Hannon B. & Van Den Belt M., 1997. The value
of the world’s ecosystem services and natural capital.
Nature, 387: 253-260.

Elton C.S, 1958. The ecology of invasions by animals
and plants. London: Methuen, 181 pp.

EPA (Environmental Protection Authority), 1997. The
Conservation Strategy of Ethiopia, Volume II. Fed-
eral Policy on the Environment. Addis Abeba

FAO, 1986. Highlands Reclamation Study. Ethiopia.
Final Report, Volumes 1 and 2. Food and Agriculture
Organization, Rome.

Fisher B. & Turner R.K., 2008. Ecosystem services: Clas-
sification for valuation. Biological Conservation,
141: 1167-1169.

Forman R.T.T., 1995. Land mosaics: the ecology of land-
scapes and regions. Cambridge, New York, Cam-
bridge University Press, 632 pp.

Gedion A., 2001. Assessment of the environmental policy
of Ethiopia. In: Zenebework Tadesse (Ed.), Environ-
ment and Development in Ethiopia, pp. 17-39..
Forum for Social Studies. Addis Ababa, Ethiopia.

153

Gete Z., Menale K., Pender J. & Mahmud Y., 2006.
Stakeholder analysis for sustainable land manage-
ment (SLM). In: Ethiopia: an assessment of opportu-
nities, strategic constraints, information needs, and
knowledge gaps. Retrieved 12 October 2008, from
http://www.efdinitiative. org/

Girma T., 2001. Land degradation: a challenge to
Ethiopia: Environmental Management, 22: 815-824.

Grafton R.Q., Kompas T. & Hilborn R.W., 2007. Eco-
nomics of Overexploitation Revisited. Science,
318(5856): 1601.
https://doi.org/10.1126/science.1146017

Lakew D., Minale K., Benin S. & Pender J., 2000. Land
degradation and strategies for sustainable develop-
ment in the Ethiopian highlands: Amhara Region.
Socio-economics and policy research working paper
32. ILRI, Nairobi, Kenya.

Mahmud Y., Mekonnen A., Menale K.E. & Pender J.,
2005.. Cost of Land Degradation in Ethiopia: a criti-
cal review of past studies, 83 pp. Retrieved 12 Octo-
ber 2012 from http://www.efdinitiative.org/research/
projects/projectrepository/economic-sector-work-on-
poverty-and-land-degradation-in-Ethiopia.

Mekete Belachew, 1996. The Science of Geography and
its Relationship with Environmental and Population
Studies. In: Bekure W. &KASHI N.S. (Eds.), Pro-
ceedings of the First Annual Conference of the Asso-
ciation of Ethiopian Geographers on Population,
Sustainable Resources and Development in Ethiopia,
Addis Ababa, June 6 and 7, 1996.

MOA (Ministry of Agriculture), 1986. Guidelines for De-
velopment Agents on Soil Conservation in Ethiopia.
Addis Ababa.

MoARD Sustainable Land Management Secretariat,
2008. Ethiopian strategic investment framework for
sustainable land management. MoARD, Addis
Ababa, Ethiopia. (unpublished project document).

MoARD & WB, 2007. Ethiopia: Thematic Papers on
Land degradation in Ethiopia. Ministry of Agriculture
and Rural Development and World Bank, Addis
Ababa, Ethiopia.

Nair P.K.R. & Muschler R.G., 1993. Agroforestry. In:
Pancel L. (Ed.), Tropical Forestry Handbook, Volume
2. Berlin.

Omann I., Stocker A. & Jaeger J., 2009. Climate change
as a threat to biodiversity: An application of the
DPSIR approach. Ecological Economics, 69: 24-31.

Pearce D., 1991. New Environmental Policies: The Re-
cent Experience of OECD Countries and Its Rele-
vance to the Developing World. In: OECD:
Environmental Management in Developing Coun-
tries: Paris.

Pender J., Berhanu Gebremedhim & Mitiku Haile, 2002.
Livelihood strategies and land management practices
in the Highlands of Tigray. Policies for sustainable



154 ABDULBASIT HUSSEIN

land management in the East African Highlands, pp
70-73. IFPRI & ILRI, Summary of Papers and Con-
ference Proceedings, Addis Ababa, April 24-27,
2002.

Postel S. & Heise L., 1988. Reforesting the Earth. World
watch Paper 83.

Rockstrom J., Steffen W., Noone K., Persson A., Chapin
F.S., Lambin E.F., Lenton T.M., Scheffer M., Folke
C., Schellnhuber H.J., Nykvist B., de Wit C.A.,
Hughes T., van der Leeuw S., Rodhe H., Sorlin S.,
Snyder P.K., Costanza R., Svedin U., Falkenmark M.,
Karlberg L., Corell R.W., Fabry V.J., Hansen J.,
Walker B., Liverman D., Richardson K., Crutzen P.
& Foley J.A., 2009. A safe operating space for hu-
manity. Nature, 461: 472-475.
https://doi.org/10.1038/461472a.

Ruttan Vernon W., 1988. Technical Change and Agricul-
tural Development” in World Food and
Agriculture: Economic Problems and Issues, edited
by Sisay Asefa, W.E. Upjohn Institute for
Employment Research.

Shibru Tedla & Kifle Lemma, 1999. National Environ-
mental Management in Ethiopia. In: Mohamed M.A.

& Shibru Tedla (Eds.), Search of People’s Space. En-
vironmental Planning, Policies and Politics in Eastern
and Southern Africa. London.

Thomas D.B., 1984. Soil and Water Conservation in the
Ethiopian Highlands: An Assessment of Require-
ments and Evaluation of Activities. Addis Ababa.

UNEP, 2004. Decisions adopted by the conference of the
parties to the convention on biological diversity at its
seventh meeting (UNEP/CBD/COP/7/21/Part 2), de-
cision 11/30 (CBD 2004). http://www.biodiv.org/d

Wood A.P., 1990. Natural Resource Management and
Rural Development in Ethiopia. In: Pausewang S. et
al. (Ed.), Ethiopia: Options for Rural Development.
London.

Yeraswork Admassie, 2000. Twenty years to nowhere:
property rights, land management, and conservation
in Ethiopia. The Red Sea Press, Inc. Asmera, Eritrea.

Zomer R.J., Trabucco A., Bossio D.A. & Verchot L.V.,,
2008. Climate change mitigation: A spatial analysis
of global land suitability for clean development
mechanism forestation and reforestation. Agriculture
Ecosystems & Environment, 126: 67-80.
https://doi.org/10.1016/j.agee.2008.01.014



