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Forests are defined as land spanning more than 0.5 hectares with trees higher than 5 meters and a 
canopy cover of more than 10 percent or trees able to reach these thresholds in situ. Forests have 
significant importance to our ecosystems in protecting the planet from climate change by absorbing 
CO2, in preserving watersheds, in providing natural products such as wood and non-wood forest 
products. Though forests play such critical environmental and economic roles for the sustainability of 
life on Earth, the quantity and quality of forests is declining from time to time. This loss of forest 
biodiversity is due to various reasons, most of which are anthropogenic. Deforestation has many 
negative consequences such as loss of biodiversity, climate change, degradation of soils, disruption of 
hydrological cycles, desertification, economic loss and social conflicts. The rate of deforestation can be 
slowed down considerably and its negative socioeconomic and environmental impacts can be 
minimized through improved protection and management of the remaining forests, well-targeted 
socioeconomic development programs, and through policy and institutional reforms. Developing 
countries, such as Ethiopia are highly vulnerable to the impacts of climate change because of their 
limited potential to mitigate and adapt. Therefore, the following mitigation measures are mandatory to 
save the country. These are providing alternative energy sources, conserving the remaining natural 
forests and to promote plantations and regeneration of abandoned agricultural fields.  
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INTRODUCTION 
 
Trees and forests contribute in many ways to a wealth of 
products and services that may be used to improve the 
well-being of populations of countries. Forestry, besides 
its direct contribution to the national economy through 
wood and non-wood products, it contributes significantly 
to various sectors of the national economy such as 
energy, agriculture, food, industry, health, environment, 
tourism and the like. In general, the economic 
contributions of forestry at national scale can be seen 
from various angles such as employment generation, 
earning of foreign currency through export, savings 
through import substitutions as well as the indirect 
contribution through support to another sectors of the 
economy, particularly agriculture (Feyera, 2011). 

The steadily growing population pressure and 
agricultural expansion in Ethiopia will inevitably increase 
the forest resources utilization (construction and fuel 

wood, wood, etc), and hence, different forms of 
unsustainable forest utilization will take place (fires, 
encroachment, logging, cultivation, urbanization) in 
coming decades ultimately leading to the total forest 
depletion. Based on the most recent estimates of the 
rates of deforestation, and assuming that 75 per cent of 
forest losses are attributable to agricultural expansion, it 
is estimated that over the next 25 years the agriculture 
sector will require an additional 250 to 300 million 
hectares of new land to accommodate the demands of 
commercial farming, subsistence cropping, pasture and 
range development. Most of this increase in land area will 
come at the expense of forests lands (Mulugeta Limenih 
and Zenebe Mekonnen, 2011).  

Therefore, deforestation and forest degradation is one 
of a serious environmental challenge in Ethiopia, and 
also the major underlying causes for declining agricultural  
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Table 1. The land‐cover types of Ethiopia and their magnitude/proportion (WBISPP, 2005) 

 

Land Cover type Area in Hectare Percentage 

Cultivated land  21,298,529 18.6 

High forests  4,073,213 3.56 

Plantations  501,522 0.4 

Woodlands  29,549,016 25.8 

Shrublands  26,403,048 23.1 

Grasslands  14,620,707 12.8 

Afro‐alpine  245,326 0.21 

Highland bamboo  31,003 0.027 

Lowland bamboo  1,070,198 0.97 
 

Source: WBISPP, 2005 

 
 
 
productivity. Destruction of the natural forests of Ethiopia 
results directly in the loss of unaccounted plant and 
animal species as well as in a shortage of fuelwood, 
timber and other forest products. It also indirectly leads to 
more aggravated soil erosion, deterioration of the water 
quality, further drought and flooding, reduction of 
agricultural productivity, and to an ever-increasing 
poverty of the rural population. It is obvious that the 
depletion of forest resources contributes significantly to 
the climatic and physical changes of the environment. 

Climate change is a major threat to sustainable growth 
and development in Africa, and the achievement of the 
Millennium Development Goals. Africa is particularly 
vulnerable to climate change because of its 
overdependence on rain-fed agriculture, compounded by 
factors such as widespread poverty and weak capacity 
(CEEPA, 2006). The main longer-term impacts include: 
changing rainfall patterns affecting agriculture and 
reducing food security; worsening water security; 
decreasing fish resources in large lakes due to rising 
temperature; shifting vector-borne diseases; rising sea 
level affecting low-lying coastal areas with large 
populations; and rising water stress (Africa Partnership 
Forum, 2007). 

As an African nation, Ethiopia will also be adversely 
affected by the effects of global warming and 
deforestation as well. Probably, the country is one of the 
primary victims of global warming among African 
countries because of prolonged drought and land 
degradation, which are mainly attributed to global 
warming and partly to deforestation. Ensermu et al. 
(1992) stated that in Ethiopia, limitations to the 
opportunities for income generation caused by ecological 
and socioeconomic constraints exacerbated by a 
mounting population pressure have, over the years, 
forced people to cultivate marginal lands and allow 
overgrazing and the felling of trees, thus catalyzing a 

spiral of environmental degradation. These have 
threatened the food security of this nation more than any 
other country in the continent. The expansion of 
desertification as a result of GHG emissions has further 
aggravated the problem of drought which claimed the 
lives of many in the past (Zerihun, 2008). Hence, this 
paper is intended to discuss the cause and rate of 
deforestation and its contribution to climate change in 
Ethiopian context. 
 
 
FORESTS IN ETHIOPIA 
 
Several authors and national or sub‐national inventory 
projects have carried out assessments and documented 
the extent of forest resources and other land uses of 
Ethiopia. According to the World Bank‐funded Woody 
Biomass Inventory and Strategic Planning Project 
WBISPP (2005) there are 9 major land cover types in 
Ethiopia (Table 1). The recent forest proclamation (No. 
542/2007), has also recognized high forests, woodlands 
and bamboo as forests. Based on WBISPP, the land 
use/land cover statistics in Ethiopia indicates that woody 
vegetations including high forests cover over 50% of the 
land (WBISPP, 2005). Following the definition of FAO 
(2001) the vegetations of Ethiopia that may qualify as 
‘forests’ are natural high forests, woodlands, plantations 
and bamboo forests, with an estimated area of 35.13 
million ha. If the shrub-lands are added to this 
(considering the definition of IPCC for forest), the 
estimated cover is over 50% (61.62 million ha). The next 
largest land use type is cultivated land with 18.6% cover 
(WBISPP, 2005). 

On the other hand, the recent data on forest resources 
of Ethiopia reported in FAO (2010) puts Ethiopia among 
countries with forest cover of 10‐30%. According to this 
report    Ethiopia’s    forest    cover    (FAO definition)    is  
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12.2 million ha (11%), clearly underestimated compared 
to the IPCC definition. It further indicated that the forest 
cover shows a decline from 15.11 million ha in 1990 to 
12.2 million ha in 2010, during which 2.65% of the forest 
cover was deforested.  

In Ethiopia, forests play a crucial role in tempering the 
effects of climate and help protect vital water catchments; 
trees also provide a wide range of products including 
food and fruits, fodder for livestock, and medicine for both 
people and livestock. Forests supply goods of 
commercial, cultural and sacred values and they 
comprise a vital safety net in times of need. Trees also 
retain soil water and prevent soil erosion since the roots 
of trees protect the soil against washout (Muys et al., 
2006; African Society, 2008; USAID 2008). Deforestation 
and land degradation in Ethiopia however, are impairing 
the capacity of forests and the land to contribute to food 
security and to provide other benefits such as fuelwood 
and fodder (Badege, 2002).  
 
 
Causes of deforestation in Ethiopia 
 
Deforestation is the permanent conversion of forests to 
some other land cover, almost always to crops, pastures, 
or plantations such as oil palm (Sills, 2008). According to 
FAO (2000), deforestation is defined as the conversion of 
forests to another land use or the long term reduction of 
the tree canopy cover below 10 percent threshold as 
defined for forests. Forests can be lost either because 
forest resources and trees are not regarded as being of 
economic importance, or because of a policy framework 
that makes it possible to replace forests with other land 
uses (for instance agriculture, pasture, mining, 
infrastructure development or urbanization). Often this is 
based on short-term maximization of economic returns 
and lack of supportive forest policies based on good 
understanding of the potential of forests as sources of 
income and products for local and regional markets and 
their associated services for other sectors of the 
economy (IPGRI, 2004). 

Being the complex process it is, deforestation cannot 
be pinned down to any particular cause. Even in the most 
simplistic analysis of a single case, numerous factors will 
be held accountable. These factors relate in different 
complex relationships which differ from place to place, 
from time to time, and from one case of deforestation to 
the other. Any attempt at identifying particular drivers of 
deforestation is therefore an effort to significantly simplify 
reality so as to be able to make sense of it (Yengoh, 
2008). Roper and Roberts (2006) also explained defores-
tation as the product of the interaction of the many 
environmental, social, economic, cultural, and political 
forces at work in any given region. The mix of these 

forces varies from decade to decade, and from country to 
country. As a consequence, generalizations are 
dangerous. There are direct causes of deforestation. 
These direct causes are, however, driven by only one 
indirect or underlying cause which is demand for forest 
land and resources. 

In present day Ethiopia, forests are being destroyed at 
an alarming rate and the area covered by forests at 
present is only 2.4 percent compared to the estimated 40 
percent initial coverage (EPA, 1998). Although many 
human and natural factors are responsible for the gradual 
decline in the vegetation cover of the country, the primary 
causes of natural forest destruction according to EPA 
(1998); Desta Hamito (2001), and USAID (2008) Figures 
1, 2 and 3 include: 
 
i. Rising demand for tree products, that is, fuelwood, 
transmission poles, construction wood, farm implements, 
fodder, etc. 
ii. Conversion of forest land to agricultural land and 
shifting cultivation, urbanization, etc. For example, in the 
middle and lower Awash Valley alone (a part of the Afar 
Region), 45,931 hectares of land have been utilized for 
irrigated crop production. There is also a big threat to the 
vegetation as wood is required for construction purposes 
(EPA, 1998). 
iii. Expanding population pressure, resulting in actual 
human and animal population exceeding the carrying 
capacity of the land.  
 
According to Desta Hamito (2001), there are human as 
well as natural conditions, which have further intensified 
the adverse effect of the above three factors. These are: 
overall lack, at the national or local level, of political will, 
leadership and awareness of the negative consequences 
of deforestation and failure to take adequate measures to 
counter it, lack of policies and measures of population 
control, or inconsistency between population policies and 
natural resource policies, failure to relate forestry policies 
to overall development, periodic drought incidences, 
uncontrolled forest fire, villagization policy of the Derg 
government which ruled the country between 1974 and 
1991; villages were established very close to where the 
remaining patches of natural forests were situated; this 
way many forests have been devastated, and etc. 

In addition to the deforestation caused by 
understandable needs, negligent as well as wanton 
destruction (such as by fire), do contribute to 
deforestation. These types of deforestation have become 
increasingly frequent in the last 20 years or so. This has 
been a period in which security of land tenure and access 
to natural resources were undermined by unpopular 
policy measures such as frequent redistribution of land 
and restrictions in cutting and utilizing trees, even in one's  
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Figure 1.  Illegal logging and agricultural expansion in moist montane forest of Ethiopia. 
Source: Feyera (2011).  

 
 
 

 
 
Figure 1. Settelement and shifting cultivation in moist montane forests of Ethiopia.  
Source: Feyera (2011).  

 
 
own backyard. Serious destruction of forests has 
occurred between the fall of the previous government and 
the stabilization of the present one (EPA, 1998). 

Although deforestation is known to occur in the 
remaining forested areas of the country, rates of 
deforestation have been more difficult to estimate. 
According to EFAP (1994), the annual loss of natural/high 
forest area has been estimated to be between 150,000 
and 200,000 ha. Data provided by McKee (2007) also 
indicated rates of deforestation of 146,000 ha/year (Table 
2).  

Impacts of deforestation in Ethiopia 
 
Loss of biodiversity 
 
Forest and generally biomass degradation, as well as 
consequent land degradation, lead to the destruction and 
erosion of biodiversity of both plants and animals. More 
specifically, the destruction of habitats, the introduction of 
a narrow spectrum of crop varieties, recurring droughts, 
as well as wars and conflicts could be mentioned as the 
most common causes for the  erosion  of  biodiversity  in  
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Figure 2. Livestock grazing in the forest. 

Source: Mulugeta (2011). 

 
 

Table 2. Summery of deforestation rate in Ethiopia.  
 

 Areas in Hectares 

2000 2005 

Forest 3,651,935 3,337,988 

High woodland Area 10,049,079 9,632,616 

Plantations 509,422 509,422 

Low woodland and shrub land 46,297,530 46,297,530 

Other land 53,169,093 53,899,503 

Inland water 828,277 828,277 

Total 114,505,336 114,505,336 
 

Source: McKee (2007) 
 
 

Ethiopia. In view of the presently growing conflicts 
between biodiversity conservation and agricultural needs, 
there is a potential danger that conservation of 
biodiversity may lose (EPA 1998; Zerihun, 2008).  
 
 

Soil erosion 
 

The combined effect of steep topography, high intensity 
rain storms, degraded vegetation, extensive cultivation, 
overgrazing, soil with depleted organic matter leads to 
sever soil erosion. According to FAO (1985; cited in 
Desta Hamito, 2001), it is indicated that over 14 million 
ha (27%) of the Ethiopian high lands were seriously 
eroded out of which about half should be completely 
withdrawn from agriculture to reforestation. An additional 
13 million ha (23%) are moderately eroded, and of the 
remaining 28 million ha, 15 million ha are susceptible to  

erosion. Mekonnen and Köhlin (2008) also reported that 
deforestation has led to the depletion of soil nutrients, 
contributing to low agricultural productivity and limited 
domestic food supplies in sub-Saharan Africa. Land 
degradation in turn greatly affects agricultural productivity 
and production. In 1990 alone, for instance, reduced soil 
depth caused by erosion resulted in a grain production 
loss of 57,000 (at 3.5 mm soil loss) to 128,000 tons (at 8 
mm soil depth). It has been estimated that the grain 
production lost due to land degradation in 1990 would 
have been sufficient to feed more than four million people 
(EFAP, 1994). 
 
 

Climate change (Global warming) 
 

Ethiopia did not cause climate change, but the country is 
confronted   by   the  threat  that  it  poses,   and  should  



 

 

 
 
 
 
recognize the opportunity that it presents. Climate 
change is not a future possibility for Ethiopia, it is a 
present reality. That is why it is imperative that the 
country started to protect its people and environment, 
while at the same time building a green economy that will 
help to realize the ambitions set out in the Growth and 
Transformation Plan.  

It is feared that the consequences of climate change 
will be most severe for the world’s poorest countries. 
Africa is highly vulnerable to climate change with the 
areas of particular concern being water resources, 
agriculture, health, ecosystems and biodiversity, forestry 
and coastal zones. Agricultural production, including 
access to food, in many African countries and sub-
regions is projected to be severely compromised by 
climate variability and change. The area suitable for 
agriculture, the length of growing seasons and yield 
potential, particularly along the margins of semi-arid and 
arid areas, are expected to decrease. This would further 
adversely affect food security and exacerbate 
malnutrition in the continent. In some countries, like 
Ethiopia, yields from rain-fed agriculture could be 
reduced by up to 50% by 2020 (Africa Partnership 
Forum, 2007). The impact of climate change on Ethiopia 
is more pronounced by alarming loss of forest resource. 
Africa has the lowest GHG emissions, yet is hit hardest 
by climate change. Adaptation to the unavoidable 
impacts of climate change will need strong support by the 
international community and involve all stakeholders 
including the private sector. 
 
 
Wood famine  
 
A large deficit ("wood famine") has occurred since 1992 
(33.1 million m

3
s), and fuel wood deficit amounted to 32.5 

million m
3
s. This deficit is the main cause for the "mining" 

(the volume of wood harvested in a given period 
exceeding the sustainable rate/incremental yield) of the 
forest resource base of the country. This leads to 
reduction in the woody biomass growth stock and future 
incremental yields (EFAP, 1994). In addition, EFAP 
(1994) stated that in the highlands, this wood famine 
causes burning of dung and crop residues as a source of 
fuel resulting in the soil nutrient cycle being breached. 
This leads to reduced crop yields, increased run-off (due 
to loss of soil organic matter) and greater erosion. 
 
 

Addressing the impact of climate change and 
deforestation in Ethiopia 
 

Deforestation and forest degradation must be reversed to 
support the continued provision of economic and eco-
system services and growth in GDP. Fuelwood accounts  
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for more than 80% of households’ energy supply today – 
particularly in rural areas. Furthermore, forests contribute 
an estimated 4% to GDP through the production of 
honey, forest coffee, and timber. They also provide 
significant and precious eco-system services: they 
protect soil and water resources by controlling the 
discharge of water to streams and rivers, preserve 
biodiversity, function as a carbon sink, clean the air to 
create important health benefits, and boost land fertility. 

Despite their economic and environmental value, 
Ethiopian forests are under threat. The growing 
population requires more fuelwood and more agricultural 
production, in turn creating needs for new farmland; both 
of which accelerate deforestation and forest degradation. 
Projections indicate that unless action is taken to change 
the traditional development path, an area of 9 million ha 
might be deforested between 2010 and 2030. Over the 
same period, annual fuelwood consumption will rise by 
65% leading to forest degradation of more than 22 million 
tonnes of woody biomass. 

Besides the initiatives in other sectors such as 
agriculture to reduce the pressure on forests, the CRGE 
initiative has prioritized the following strategies that could 
help to develop sustainable forestry and reduce fuel 
wood demand: 
 
i. Reduce demand for fuel wood via the dissemination 
and usage of fuel-efficient stoves and/or alternative-fuel 
cooking and baking techniques (such as electric, or 
biogas stoves) leading to reduced forest degradation, 
ii. Increase afforestation, reforestation, and forest 
management to increase carbon sequestration in forests 
and woodlands. These initiatives would result in an 
increased storage of carbon in Ethiopia’s forests, provide 
a basis for sustainable forestry, and even allow the 
forestry sector to yield negative emissions, i.e., store 
more carbon in growing forests than are emitted from 
deforestation and forest degradation. 
iii. Promoting area closure via rehabilitation of degraded 
pastureland and farmland, leading to enhanced soil 
fertility and thereby ensuring additional carbon 
sequestration. 
 
 

Ethiopia’s promising environmental campaigns: 
Success story 
 

With an intention of mitigating the effects of climate 
change such as drought and soil erosion, Ethiopia has 
embarked upon an extensive aforestation program 
especially since the turn of its new millennium through a 
campaign “Two Trees for 2000”. Since then, it has been 
transplanting various tree seedlings across its territory to 
restore its forest-depleted areas in particular by involving 
actively the different segments of the society.  
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Though the aforestation campaign, which Ethiopia has 
embarked upon, will help reduce soil erosion and 
flooding, it would not enable the country to avoid the 
effects of climate change such as drought, desertification 
and pollution caused by greenhouse gas emission. 
Addressing problems as such as these requires the 
collaboration of all countries in the African region that are 
the primary victims of climate change because climate 
change is global in its nature and dimensions.  

According to Africa Partnership Forum (2007), all 
countries should agree on a long-term global stabilization 
goal and a means of allocating the effort equitably and in 
line with the common but differentiated responsibilities of 
the UN Framework hence, Ethiopia has joined African 
nations in their renewed fight against green house 
emissions. Strong commitments to emission reductions 
by developed countries and other major emitters as well 
as REDD from tropical countries including Ethiopia, will 
be key both to minimize the negative impact of climate 
change on Africa and to mobilize greater flows of carbon 
finance. 

Moreover, Ethiopia has initiated the Climate-Resilient 
Green Economy (CRGE) initiative to protect the country 
from the adverse effects of climate change and to build a 
green economy that will help realize its ambition of 
reaching middle income status before 2025. Climate 
resilience is the ability to cope with, and manage the 
change brought by weather stresses and shocks. 
Building a climate resilient economy is therefore about 
adapting effectively to climate change to minimize the 
potential damage and to maximize the potential benefits.  

Ethiopia is signatory to most of the key international 
environmental conventions such as the Convention on 
Biological Diversity (CBD), the UN Convention to Combat 
Desertification (UNCCD), the UN Framework Convention 
on Climate Change (UNFCCC) the Convention on 
International Trade in Endangered Species (CITES). 
Acknowledging such important conventions and 
considering them as the country’s laws and policies are 
indicative of the governments’ commitment to the issue of 
environment. These conventions would help in assisting 
to increase forest cover through financial support. 
 
 
CONCLUSION AND THE WAY FORWARD 
 
The importance of forest and trees to climate change 
adaptation and mitigation, livelihood, national economy, 
watersheds and agricultural production is well-known. 
However, deforestation poses the greatest threats to the 
remnant forests in different parts of the world including 
Ethiopia. Continued deforestation would lead to shortage 
of wood and non wood products, ecological degradation 
and loss of biodiversity, deterioration of watersheds and  

 
 
 
 
watershed services and emission of green house gases 
(GHG) coupled with minimized carbon sequestration. 
This trend, therefore, needs to be reversed. Because of 
this, reducing emissions from deforestation and forest 
degradation in developing countries (REDD) has moved 
to center stage in the international climate debate in 
recent years. Hence, efforts need to be exerted by all 
concerned bodies and individuals to halt deforestation 
and depletion of the remnant natural forests and 
woodland vegetation of the country. 

To overcome deforestation, land degradation and the 
impact of climate change in Ethiopia and to provide the 
people with food, fuelwood, and fodder on a sustainable 
basis, the following natural resource management 
strategies are proposed (Mulugeta and Zenebe, 2011; 
Fekadu, 2011; Demel, 2001; NBSAP, 2005; EFAP, 1994; 
Badege, 2001; Carvalho et al., 2004). These are: 
 
i. Restricting population growth to reduce the pressure on 
the environment, particularly forest resources, resulting 
from the increasing demand for fuelwood, 
ii. Pursue energy policies to accelerate the development 
of alternative energy supplies to woodfuel, 
iii. Implementation of agroforestry and social forestry in 
the rural areas where subsistence farming is practiced, 
iv. Expansion of both industrial and non-industrial 
plantation forestry on currently uncultivated slopping 
lands,  
v. Establishing appropriate institutional arrangement/ 
framework with adequate budget and trained man power 
is important to develop and implement sustainable forest 
resource management programs at all levels, 
vi. Encouraging greater involvement of the civil society in 
forestry activities at both the local and national level and 
acknowledging/rewarding those individuals/institutions 
with better performance in forest rehabilitation is 
important, 
vii. The factors that drive the local people or settlers to 
burn the forest should be identified and appropriate 
mitigation measures should be taken to halt the problem, 
viii. Conservation of the remaining natural forests, and 
ix. To implement Environmental Impact Assessment 
(EIA) for any development activity whether it is 
environmentally safe or not.  
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