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Abstract: Ethiopia is endowed with a variety of ecosystem diversity with the chain of highlands, midlands and
lowlands as well as more than 13 major vegetation types. This review based on identifying the existing opportunity
and the major challenges of forest as well as suggests future directions for better forestry development and
conservation practice Ethiopia. Forestry directly contributes to the national economy through employment
generation, potential foreign currency earnings through export, energy, food, industry, and tourism. Moreover, it
provide wide ecological values mainly as a major carbon sink regulating climate change, control erosion, maintain
soil fertility, and reduce risk of natural disasters like flood and land slide. Even though, the forest provide varies
ecological and economic value the deforestation, overgrazing, agricultural expansion and forest fire are becoming
the main challenges threaten forest status in Ethiopia. These challenges in turn results in other serious ecological
consequences like loss of biodiversity, soil erosion, loss of soil fertility, food insecurity and poverty. However, to
overcome these challenges, and improve the forest cover in Ethiopia, there are several potential opportunities
including the Existence of forest policy, the signed a number of international agreement. Ethiopia Launches Climate
Resilient Green Economy (Green legacy), Agro forestry and home garden practices, Priority High Forests and
National Parks, religious and other Sacred Site and the expansion of different protected area. Therefore, efforts
should be made to address the existing challenges and apply those potentials opportunities entirely so as to develop
and conserve the forest resources sustainably in Ethiopia.

Keywords: Biodiversity, Conservation, Deforestation, protected area.

1. INTRODUCTION

Globally, about 30 percent of the land was covered by forests which accounted for about 3,952 million hectares. However,
gradually the coverage is declining from time to time at a rate of 12.9 million ha/year mainly as a result of different
anthropogenic factors Food Aid Organisation (FAQ, 2020). From this, Africa’s forest cover is estimated to be 650 million
ha, constituting 17 percent of the world’s forests [FAO, 2007). Ethiopia, as a result of its diverse physiogeographic features
(Masresh et al, 2015; Mechalu, 2017), is one of the east African countries endowed with rich biological resources [Erenso
et al., 2014] , is enabled the country to be one of the world’s biodiversity hotspot (Kelbessa et al., 1992 ] and one of the
12 Vavilov centers of crop genetic diversity (Vavilov ,1951 and Bayeh,2013]. According to the National forest inventory
report (2018) the forest cover of the country is estimated to be 15.7%.

The country has diverse vegetation resources that range from lowland scrubs to tropical rainforest that comprised both
natural and planted forest. The natural forests are also different types: moist and dry tropical Afromontane forests,
woodlands and shrub lands while the planted forests comprised industrial plantation and small scale woodlots (Friis et al.,
2010, Asefaetal., 2020; FAO, 2020). Forests are also crucial for Ethiopia’s ecological diversity and economic development
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(Mulatu, 2019; Eyasu et al., 2020; Shumi et al., 2021). It generated economic benefits in the form of cash and in-kind
income equivalent to 111.2 billion Ethiopian Birr (ETB) (USD16.7 billion) or 12.86% of Gross Domestic Product (GDP)
in 2012-13. Similarly the contribution of forest ecosystems to other sectors, particularly agriculture, is valued at 6.77% of
GDP (United Nations Environment Programme (UN EP) , 2016, FAO and UNEP, 2020).

However the rapid increase of the population in Ethiopia coupled with the ever-increasing demand for forest products as
well as the expansion of land for crops and grazing is among the major causes of the ongoing deforestation in the natural
forest systems of the country (Lemenih and Kassa, 2014). A recent report indicated an average forest loss, which was
estimated at 91,000 ha year-1 Ministry of Environment, Forest and Climate Change (MEFCC), 2018). Also the indirect
threats comprise gaps in the application of forest policy and regulations; tenure/unclear forest user rights; lack of private
investment in forestry development ; inadequate land use planning and participatory forest management (PFM) related
implementation gaps(Kindu et al., 2013; FAO (Food and Agriculture Organization), 2015) .

However, the government of Ethiopia is making paramount effort to reverse deforestation on the one hand while
rehabilitating the degraded forest land on the other. Among the measures taken the most prominent include: creation of new
forest through afforestation and reforestation and conservation of the existing natural forest through participatory forest
management approach ((Mengist, 2020; Zeleke and Vidal, 2020).

Furthermore The REED+ and forest sector development programs are working on both in afforestation and reforestation
and conservation of natural forest (MEFCC, 2017 .FRA,2020, Bekele, 2011; Tesfaye et al., 2020, Abate ,2020, Getahun,
2020 ). This paper attempts to analyse and explain the status of forest development in respective to the opportunity and
existing challenges in Ethiopia. It seeks to answer the following central questions: what is the status of forest development
in Ethiopia? What are the opportunities for the development of forest? What are the major challenges those hinder forest
development in Ethiopia?. Also considerate the existing opportunities and challenges of forest development in the country.

2. REVIEWING METHODOLOGY

This review article is based on document analysis through a depth review of related literature from different sources. Data
were obtained from the review of related literature on the Web of Published articles, researches, books, and reports. A total
of 295 papers are searched from Scopus, Web of Science, and other indexed journals using keyword selection (the forest
status, deforestation, and biodiversity, protected areas, sacred religious forests, and entire natural forest, green legacy. This
review study also looked at Ethiopia’s forest resources, as well as current opportunity such as, reforestation/afforestation
activities and approaches. "Managed forests", "Plantation forests", “and “increased protected areas” green legacy
movement. The “major consequences of forest loss", soil erosion, "grazing and browsing impact on forest" were among the
search terms and keywords. We used i) English-language publications and ii) papers published in peer-reviewed scientific
journals to define the criteria for screening the relevance of available materials. However, we have also included official
website reports, conferences, theses, and unpublished data due to a lack of published literature in peer-reviewed journals.

3. RESULT AND DISCUSSION
The extent of the forest in Ethiopia

The forest cover in Ethiopia was 18.5% around 2000 and has been in serious trouble for decades. Due to continuous efforts
to rehabilitate the degraded areas, afforestation/reforestation efforts, and partly due to the change in the definition of forests,
the recent estimate becomes 15.7% (FAO, 2020) with a total forest area of 17.22 million hectares. The majority of
undisturbed remnant natural forests are located in the south west and south east part of the country ((Lemenih &
Woldemariam 2010). As shown in Figure 1, the forest cover has been declining for the last two decades. On average the
country losses 92,000 ha of forest per year between 2000 and 2013. The gain in forest cover, through afforestation/
reforestation activities, was on average 18,000 ha per annum, which makes the average annual net loss of 73,000 ha per
year over the same period (FAO, 2020). The government of Ethiopia is committed to reverse this situation and enhance the
contribution of the forest to the country’s economy. The target is to increase the forest cover by 15% from its current level
of 15.7% to 30% by 2025 (MEFCC, 2018). The country has also promised to the international community to reduce forest
degradation and deforestation and increase the forest cover. Ethiopia’s Nationally Determined Contribution (NDC)
indicated that the forest sector is expected to reduce emissions by 255 MtCO2e by 2030 where 130 million tons of which
are to come from the forestry sector (MEFCC, 2018).
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Figure 1: Forest covers trends
Source: WB data on forest inventory(2020).
THE ROLE OF FOREST SECTOR IN THE ETHIOPIAN ECONOMY

Ethiopia has diverse forest resources that provide several benefits to the people which can ensure a green economic growth
pathway. However, the contribution of forests to the overall economy of the country is very low. According to MEFCC
(2018) forests contribute to the GDP was 2.3% in 2015 and planned to increase to 8.3% by 2020. However, this figure is
believed to be underestimated as it did not consider several services of the forest into account. A more comprehensive
assessment undertaken by UNEP in 2016 showed that the contribution of forests to the Ethiopian economy is about 13%.
It is also argued that there is no proper account of the benefits of forests because they are either belonging to another sector
or proper valuation methods have not been adopted (UNEP, 2016).

In general, this shows that there is a big room for forests to contribute to the country’s economy. The low economic
contribution of the sector is mainly due to the subsequent challenges that the sector encounter. Forest degradation and
deforestation is the cause for low agricultural productivity, food insecurity, and rural poverty. The main challenges facing
the forest sector in Ethiopia are discussed in detail in the next section. Forest products play a significant role in the livelihood
of rural communities in Ethiopia. Households use forest products such as firewood, fodder, honey, wild coffee, mushroom,
spices, medicinal plants etc. Available evidences from developing countries show that, on average, household derive 10-
60% of their income from forests (Wiebe et al., 2022; Ali et al., 2020; Beyene et al., 2019 ; Heubach et al., 2011). In
particular, the poor are more dependent on forests and hence derive a significant share of their income from forest resources.

THE EXISTING OPPORTUNITIES FOR FOREST DEVELOPMENT IN ETHIOPIA
Participatory forest management

This is a generic term for different initiatives like community-based forest management, collaborative forest management,
and joint forest management. It has been a dominant feature of forest governance in the tropics since the 1980s (Arts and
Buizer, 2009). PFM can potentially contribute toward achieving improved forest conditions and enhanced rural livelihoods,
if local communities are recognized as important stakeholders in forest management and encouraged to participate actively
(Kassa et al., 2017; Siraj et al., 2018).

The government of Ethiopia adopted PFM as a mechanism to help improve the management of natural forests and
woodlands that have been under state ownership since the mid-1970s. In Ethiopia, PFM was introduced by NGOs in the
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mid-1990s, aiming to reduce deforestation and degradation while also improving community access to and use of natural
forests (Tesfaye et al., 2012a; Ameha et al., 2014). Approaches of PFM recognize and manage conflicts between livelihood
needs and economic interests of communities, and conservation and protection objectives of the state (Tesfaye et al., 2012b).
Where PFM has been implemented, deforestation declined and tree regeneration improved (Tesfaye et al., 2012b).Various
studies show that without PFM, rates of D&D would have been much higher (Kassa et al., 2009). An estimated 1.5 million
ha of forest in Ethiopia is now managed through PFM initiatives (Lemenih and Kassa, 2014). A recent report of the
Ethiopian Forestry Development and the then Environment, Forest and Climate Change Commission (EFCCC) covering
the 2016-2020 planning period indicated that the total areas of natural forests under PFM had reached 2 million ha
[Environment Forest and Climate Change Commission (EFCCC), 2020],

Enclosures/enclosures (AEs)

It is the practice of excluding a designated degraded land from grazing, cutting trees, and shrubs as well as from cultivation
to allow vegetation to regenerate, to reduce soil erosion, to increase rainwater infiltration, and increase biomass production
(Aerts et al., 2009; Abiyu et al., 2011). Assisting rehabilitation of the productive potential of the land is attained either
through resting alone or coupled with soil and water conservation (SWC) work and tree planting interventions (Asfaw et
al., 2015).. Widespread state-led efforts to establish large-scale AEs began in the 1980s in the Tigray region, northern
Ethiopia. Later on, it became the major means of rehabilitating degraded lands in other regional states of the country. The
benefits of AEs for restoring soil properties and improving availability of wood have also been documented (Birhane et al.,
2018; Mekuria et al., 2018). The exact figure of areas put under AEs in Ethiopia is lacking, but areas under AEs in the
Tigray region alone grew from 1.2 million ha in 2012 to 1.5 million ha in 2015 (Birhane et al., 2018).

Sustainable land management and the green legacy initiative

It attempts to rehabilitate productivity of degraded lands in ways that are ecologically sound, socio culturally acceptable,
and technically and economically feasible. In. The SLM program aims at promoting SWC measures such as soil or stone
bunds, bench terraces, trenches, cutoff drains, drainage canals, and check dams (Schmidt and Tadesse, 2014). Over time,
SLM scopes expanded and included planting of different trees, shrubs, and herbaceous species, and establishing AEs and
discouraging free grazing of livestock, hence ensuring a sustainable flow of ecosystem services (Ebabu et al., 2019).The
second growth and transformation plan (GTP |1, from 2016 to 2020) of Ethiopia targeted to identify 5 million ha of land
and rehabilitate the area using afforestation or reforestation to increase the national forest cover by 4.5% by 2020.

The GTP Il plan also envisaged to plant 21 billion tree seedlings but managed to produce and plant 15 billion seedlings on
an area of 2.6 million ha [Environment Forest and Climate Change Commission (EFCCC), 2020]. In 2019, H.E. Dr Abiy
Ahmed, prime minister of Ethiopia, launched the GLI with a target of planting 20 billion seedlings in 4 years. The forest
sector plan for 2021-2025 is designed to help realize this goal [Environment Forest and Climate Change Commission
(EFCCC), 2020]. A total of 82 million hectares of land as having potential for tree-based restoration, of which 11 million
hectares is classified as priority requiring rehabilitation. This indicates that :

+ Existing forests can be restocked for biodiversity conservation, carbon sequestration, and flow of ecosystem services;
+ planted forests can be established to generate economic benefits and prevent landslides and flooding;

+ Agroforesry can be scaled up to produce food, wood, and fodder;

+ Planting trees could be planned to stabilize riverbanks and reduce sedimentation;

+ Commercial plantations can be promoted to meet the growing wood demand for industrial and domestic uses.

THE MAJOR CHALLENGES OF FOREST IN ETHIOPIA

Deforestation and forest degradation

Deforestation is that the permanent conversion of forests to another land cowl, nearly always to crops, pastures, or
plantations like feather palm (United Nations Development Programme,2016). Deforestation remains one of the greatest
concerns in Ethiopia. Forests once covered an estimated 40% of the country and up to 90% of the highlands (Ethiopian
Forestry Action Program (EFAP), 1994), although exact areas are debated and difficult to estimate (McCann, 1997). As of
2015, forests covered approximately 11-15.5% of the country (FAO (Food and Agriculture Organization), 2015; MEFCC
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and FAO, 2016). Most of Ethiopia’s deforestation is driven by the increasing demand for agriculture and livestock range,
local and regional subsistence needs (e.g., fuel wood, construction material), and village growth as the population and
economy of Ethiopia continue to be one of the fastest growing on the continent (Pankhurst, 1995; Zeleke and Hurni, 2001;
Kindu et al., 2013; FAO (Food and Agriculture Organization), 2015). As a result, the majority of lowland forests have been
cleared adding increasing pressure on highland Afro-montane tropical forests. Similarly the lost and deforestation rate in
Ethiopia highly from 2001 -2020 in all parts of the country (Table , 1).

Table 1: Tree cover loss by year at the sub national level (administrative level 1)

Sub-Nation Adminst1 (2001)  (2001-05) (2006-10) (2011-15) (2016-20) (2001-20) (2001-20)

ha ha ha ha ha ha %
Addis Ababa 747 64 26 115 83 287 38.5%
SNNP 3,326,705 20,673 31,765 42,245 41,342 136,025  4.1%
Tigray 4,772 16 36 50 103 206 4.3%
Afar 427 4 1 2 2 9 2.1%
Amhara 122,284 332 393 913 812 2,449 2.0%
Benshangul-Gumaz 2,087,815 8,798 18,861 15,892 6,552 50,102 2.4%
Dire Dawa 2 0 0 0 0 0 0.0%
Gambela Peoples 1,207,200 2,950 6,168 8,104 7,612 24,833 2.1%
Harari People 1 0 0 0 0 1 53.8%
Oromia 5,289,670 35,266 53,862 63,619 60,936 213,682  4.0%
Somali 712 120 45 8 2 174 24.4%

Source: Mongabay (1995-2020).

Table 2: Primary forest loss and tree cover loss (ha):Ethiopia

Year Primary forest Tree cover (30 %)
Primary loss 2002-2018 63.736

Tree cover loss 2001-2018 370127

Primary loss/ Total tree cover loss 172 %

Percent loss 2001-2018 34%

Loss/year(2001/2-2010) 3140.33 17703
Loss/year(2011-2018) 4434.13 25632

Source: Mongabay, 1995-2018
CAUSE AND IMPACT OF DEFORESTATION IN ETHIOPIA
Cause of deforestation.

Consistent with the United Nations (UN) agency, deforestation is outlined because of the conversion of forests to different
land use or the long- run reduction of the tree cover cowl below the 10 % threshold as outlined for forests (UNDP, 2016).
According to (Teketay, 2022; National action programme to combat desertification, 2022), the major causes of deforestation
in Ethiopia 1i). Rising stipulate for tree products, that is, fuel wood, transmission poles, creation wooden, farm implements,
fodder etc. ii). Changing forest land to arable and shifting cultivation, urbanization.

Large Scale Agricultural Expansion

According to the WBISPP (2004), EFCCC, 2017, forest clearance for agricultural expansion is the main direct cause of
deforestation . For example, in parts of the south-central Rift Valley, agricultural land expansion accounts for 82% of the
high forest lost (Dessie and Christiansson 2008). Similarly, in the central and southern Rift Valley, agricultural activity
accounted for 80% of the observed change in land cover and degradation from 1973 t02000 (Sherefa , 2006). In the same
time period, Garedew (2009) estimates that in the semi-arid areas of the central Rift Valley, which have low agricultural
potential, 30-33% of woodlands were converted for crop production. Furtheremore available evidences show that
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agriculture together with logging is responsible for about 80% of global deforestation (Duker et al., 2019, Bekele et al.,
2015).

Deforestation and Small-Scale Agriculture

According to WBISPP (2004 point to small-scale agriculture as the main driver of deforestation in the recent past. (FDRE,
2011) report identified large-scale development activities as one of the major direct drivers of deforestation. The average
annual increase in the total number of smallholders and total area cultivated between the years 2006 and 2012 is about 4.7%
and 3.0%, respectively (CSA 2007; 2013). Also the extent of deforestation might depend on the type of crops to be grown.
Available empirical studies show that smallholders are the main agents for deforestation (Solomon et al., 2018; MEFCC,
2017; EFCCC, 2017).

Deforestation, Commercial Agriculture and Investments

large-scale activities in forest areas can have multifaceted impacts as they often occur in tandem with small-scale
agricultural activities and can result in spontaneous transmigration (Geist and Lambin 2001, Desie and Christiansson
(2008), The(FDRE 2011c) identifies the expansion of large-scale development activities as one of the causes of
deforestation with particularly large impact. In line with the focus on increasing investments in crops, huge areas of
agricultural lands have been leased to establish commercial agriculture, with the support of a favorable incentive structure
(Rahmato , 2011). A study by the Oakland Institute (2011) indicates that the majority of these investments are occurring in
areas where shifting cultivation is practiced. This suggests that the impact of large-scale agricultural activities may be even
greater as it is likely to displace people who use shifting cultivation and so increase their own potential to impact on
deforestation. Cotton, oil crops and pulses, respectively, are the three most important crops with a 67% share in the total
land area transferred (Oakland Institute, 2011).

Table 3: The major direct drivers of deforestation in Ethiopia and their level of impact.

no Causes of deforestation Levels of impact

1  Expansion of traditional smallholder agriculture in forest areas driven by Large
population growth of communities around forests

2 Expansion of large-scale commercial agriculture and other development activities Large
including road networks and mega development projects such as hydroelectric
dams

3 Population growth due to government settlement programs relocating people to Large
forest areas

4 Increased extraction of wood and other forest products following massive Medium
population growth and the resultant high domestic energy demand.

5  Forest fires related to raising livestock (pasture improvement activities) and Medium

making charcoal, due to poor incentives to local communities for sustainable forest
use and weak forest protection

Source: FDRE (2011)

IMPACT OF DEFORESTATION IN ETHIOPIA

Loss of biodiversity:- Loss of biodiversity is mainly due to degradation and destruction of habitat by anthropogenic
activities(Meronet al., 2017). The loss of forests has a number of environmental, economic, and social impacts, many of
which are interrelated (Ngoma et al., 2021). The destruction of forests worldwide results in flooding, erosion, and
landslides; contributes to the extinction of plants and animals and the loss of biodiversity (Syed and Naushad, 2018).
Additionally, specifically, the destruction of habitats, the creation of a narrow spectrum of crop varieties, and chronic
droughts, nevertheless as wars and conflicts are moreover referred to as effects of the most ordinary reasons for the erosion
of diversity in the country (EPA, 2022; United States Agency for International Develop-ment, 2022). Furthermore
deforestation is having serious impact on biodiversity. This impact is seen in terms of loss of valuable plant species, reduced
plant biomass, extinction of species and reduced species richness and evenness (Anyanwu, 2016). It also leads to loss of
cultural diversity, loss of biodiversity and loss of carbon storage capacity (Packiam, 2015).
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Soil erosion: The blended impact of steep topography, excessive depth rain storms, degraded vegetation, significant
cultivation, overgrazing, and soilwith depleted natural depends results in severe soil erosion. According to (Hamito, 2001)
over 14 million ha (27 %) of the Ethiopian excessive lands had been critically eroded out of which approximately 1/2 need
to be absolutely withdrawn from agriculture to reforestation. An extra thirteen million ha(23 %) are reasonably eroded, and
of the ultimate 28million ha, 15 million ha are at risk of erosion. Deforestation has caused the depletion of soil nutrients,
contributing to low agricultural productivity and constrained home meal resources in sub-Saharan Africa (Mekonnen et al.,
2008). Land degradation in flip significantly impacts agricultural productivity and manufacturing. In 1990alone, for
instance, decreased soil intensity as a resultof erosion led to a grain manufacturing lack of 57000(at 3.5 mm soil loss) to
128000 t (at 8 mm soil intensity). It has been anticipated that the grain manufacturing misplaced because of land degradation
in 1990might have been enough to feed greater than 4 mil- lion human being (Carvalho et al., 2004).

CLIMATE CHANGE (GLOBAL WARMING)

It is well-known that global warming is being caused largely due to emissions of greenhouse gases like carbon dioxide into
the atmosphere (NAPA, 2007). Deforestation is caused by the growing demand for forest products and the conversion of
forest to agriculture as the human population continues to expand in Ethiopia (Beyene and Shumetie, 2023). In 1980
cropland and pastureland occupied 6-7% of the global land surface; by 2000 cropland and pastureland occupied 35-39% of
the global land surface. It is estimated that the world is currently losing over 9 million hectares per year which is an area
the size of Ethiopia. Deforestation not only affects the climate by increasing the atmospheric level of carbon dioxide but
also affects the environment by inhibiting water recycling, triggering severe flooding, aquifer depletion, soil degradation
and the extinction of plant and animal species (Robalino and Pfaff, 2012).

The effect of weather extrude on Ethiopia is greater reported via way of means alarming lack of wooded area useful
resources. Africa has the bottom GHG emissions but is hit toughest via way of means of weather extrude. Adaptationto the
unavoidable influences of weather extrude willwant sturdy help via way of means of the worldwidenetwork and contain all
stakeholders which include the personnel sector. Theregion appropriate for agriculture, the period of developing seasons,
and yield potential, especially alongside the margins of semi-arid and arid regions, are anticipated to decrease. These could
similarly ad- versely affect meal protection and exacerbate malnutrition within side the continent. In a few nations, like
Ethiopia, yields from rain-fed agriculture might be decreased via way of means of as much as 50 % (UNDP, 2022).

OTHER CHALLENGES OF FOREST LOSS IN ETHIOPIA
Urbanization and infrastructure expanding

Urbanization and infra-structure expanding cities and towns require land to establish the infrastructures necessary to support
growing population which is done by clearing the forests (Avtar et al., 2019). Tropical forests are a major target of infra-
structure developments for oil exploitation, logging concessions or hydropower dam construction which inevitably conveys
the expansion of the road network and the construction of roads in pristine areas (Awgchew et al., 2015). The development
of these infrastructure projects are of worldwide concern, since tropical forest clearing accounts for roughly 20 per cent of
anthropogenic carbon emissions destroying globally significant carbon sinks and around 21 per cent of tropical forests have
been lost worldwide since 2010 (Mpofu, 2013). Similarly Infrastructural developments such as roads and hydro dams
significantly aggravate the deforestation within the Ethiopia (Melaku et al., 2015, Legesse et al., 2019, Baehr et al. (2021).

Lack Of Secured of Land and Tree Tenure Policies

Tenure insecurity and weak enforcement are among the underlying causes of deforestation in Ethiopia (EFCCC, 2017,
Ewnetu, 2021). Tenure security is crucial for long-term investment decision. In Ethiopia, there is still limited capacity to
enforce forest regulations and lack of tenure security as a result of absence of state-recognized community and individual
rights to forests often discourages investment in the sector (McLain et al., 2019). The national forest law established in 2018
states that communities and associations can have forest ownership rights. But to speed up the 10 implementation of this
law, the country needs to enact and implement corresponding forest regulations and guidelines (FDRE, 2018).

Overgrazing/Free Grazing

It is estimated that more than 80% of Ethiopia’s population resides in rural areas, and highly dependent on agriculture
including livestock production as main economic activity. Livestock production in Ethiopia is mainly based on free grazing.
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In Ethiopia, overstocking and overgrazing and poor livestock management, mainly based on the free grazing system, is one
of the main causes of natural resource degradation (Melkie, 2020; Solomon et al., 2018; EFCCC, 2017). Another study by
Legesse et al., (2019) also argued that overgrazing is one of the causes of deforestation in Ethiopia.

FUTURE FORWARDING

% Giving more focus to the green legacy of Afforestation and reforestation.

+ Formulation of the effective Forest governance and policy in areas under high threat of deforestation.
+ Revision of the forest laws and regulations along with the construction of national forest strategy.

+ Adoption of a Climate Resilience and Green Economy strategy prioritizing forestry as one of the pillars to build a green
economy.

+ Decentralized forest governance and enhancing benefit-sharing among local community.

+ improving crop and livestock production practices to increase food yields, and thus food security and farmer income,
while reducing emissions protecting and re-establishing forests for their economic and ecosystem services.

+ expanding electric power generation from renewable sources of energy to reduce the relies of people on forest resource.
+ Ensure and encourage a gradual shift from traditional to modern energy sources.

+ Prevent or control allocation of forested lands for large-scale agricultural investments and monitor the effective
enforcement of existing environmental impact assessment regulations.

+ Reduce deforestation and forest degradation from smallholder agricultural expansion via the introduction of agricultural
intensification assisted by improved technologies and irrigation systems by subsidizing of critical inputs for poor farmers
should be considered).

+ Develop broader regional land-use plans that take into account the future of forest development and forest-based
livelihoods in view of sustainable economic development.

+ Scale up the practice of Participatory Forest Management with sufficient decision-making autonomy and economic
incentives to the forest custodians organized under forest community.

+ Encourage private forest developers and NGO by providing incentives such as land grants, interest free loans, and
technical, marketing and administrative support.

+ Develop a forest extension package in which technologies for forest/woodlot establishment, tending, harvesting and
processing are incorporated.

+ Ensure that forest-dependent communities, women and the poor are particularly supported in forest entitlement, and
participate in decision making

+ Provide certification of ownership or use rights to individual forest farmers (woodlot owners).
4. CONCLUSION

Forests play an indispensable role in maintaining an environment conducive to sustainable development. Forest also plays
a key role in controlling soil erosion, livelihood diversification and biodiversity conservation in Ethiopia. The main
consequences of deforestation in Ethiopia, loss of biodiversity, low agricultural productivity, soil erosion and food insecurity
that resulted from low soil fertility as result of erosion. Deforestation also contributes to global climate change and increased
greenhouse effect. Furthermore the r disappearance is threatening the communities that depend on natural forests for their
livelihoods and affects water supply to lowland areas. Deforestation is accompanied by a significant loss of biodiversity
and is responsible for the accelerated release of carbon to the atmosphere .Generally effective forestry and natural resource
management is so important for sustainable development of biodiversity through enhancing green economy.

Page | 14
Novelty Journals



http://www.researchpublish.com/

Jﬁ ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 10, Issue 6, pp: (7-19), Month: November — December 2023, Available at: www.noveltyjournals.com

REFERENCES

[1] Abate MA. Review of Opportunities, Challenges and Future Directions of Forestry Development. Agricultural
Research & Technology: Open Access Journal. 2020; 24(5):179-93.

[2] Abiyu, A, Lemenih, M., Gratzer, G., Aerts, R., Teketay, D., Glatzel, G., et al. 2011. Status of native woody species
diversity and soil characteristics in an exclosure and in plantations of Eucalyptus globulus and Cupressus lusitanica
in Northern Ethiopia. Mountain Res. Dev. 31, 144-152. doi: 10.1659/MRD-JOURNAL-D-10-00116.1

[3] Aerts, R., Nyssen, J., and Haile, M. 2009. On the difference between “exclosures” and “enclosures” in ecology and
the environment. J. Arid Environ. 73, 762-763. doi: 10.1016/j.jaridenv.2009.01.006

[4] Ali, N., Hu, X., Hussain, J. 2020. The dependency of rural livelihood on forest resources in Northern Pakistan’s
Chaprote Valley Najabat .Global Ecology and Conservation 22 01001

[51 Ameha, A., Nielsen, O. J., and Larsen, H. O. 2014. Impacts of access and benefit sharing on livelihoods and forest:
case of participatory forest management in Ethiopia. Ecol. Econ. 97, 162-171. doi: 10.1016/j.ecolecon.2013.11.011

[6] Anyanwu JC, Amaku GE, Izunobi LC, Egbuawa 10, Onwuagba SM, .2016. Impact of deforestation on biodiversity
in Anambra State of Nigeria.Int J EcolEcosolution, 3(3): 40-44

[71 Asefa M, Cao M, He Y, Mekonnen E, Song X, Yang J. Ethiopian vegetation types, climate and topography. Plant
Diversity. 2020 Aug 1;42(4):302-11.

[8] Asfaw, Z., Mulata, Y., Assefa, B., Abebe, T., Duna, S., Mulugeta, G., Mebrahten, H., and Kassa, H. 2015. Enhancing
the role of Forestry in Building Climate Resilient Green Economy in Ethiopia: Strategy for Scalling Up Effective
Forest Management Practices in Southern Nations, Nationalities and Peoples Regional State With Particular an
Emphasis on Agroforestry. Center for International Forestry Research (CIFOR). p 66. Available online
at: https://hdl.handle.net/10568/94788 (accessed March 3, 2022

[9] Awvtar, R, Tripathi, S., Aggarwal, A. K. and Kumar, P., 2019. Population—urbanization—energy Nexus: a review.
Resources, 8(3), p.136.

[10] Awgchew, H., Gebrekidan, H. and Molla, A., 2015. Effects of municipal and industrial discharges on the quality of
Beressa river water, DebreBerhan, Ethiopia. Journal of Ecology and The Natural Environment, 7(2), pp.23-28.

[11] Ayana, A.N., Arts, B. and Wiersum, K.F., 2013. Historical development of forest policy in Ethiopia: Trends of
institutionalization and deinstitutionalization. Land use policy, 32, pp.186-196.

[12] Baehr, C., BenYishay, A., Parks, B. 2021. Linking Local Infrastructure Development and Deforestation: Evidence
from Satellite and Administrative Data. Journal of the Association of Environmental and Resource Economists 2021
8:2, 375-409.

[13] Bayeh, G.2013. Floristic Composition and Diversity Analysis of Vegetation at Aba Asrat Monastery Forest, East
Gojjam, Ethiopia [Unpublished MSc. ;esis], Addis Ababa University, Addis Ababa, Ethiopia, 2013

[14] Bekele, M. Forest Plantations and Woodlots in Ethiopia; African Forest Forum: Nairobi, Kenya, 2011; Volume 1, p.
52.

[15] Beyene .A.D and Shumetie. A. 2023. Green Legacy Initiative for Sustainable Economic Development in Ethiopia .
Policy Working Paper 10/2023

[16] Beyene, A. D., Mekonnen, A., Hirons, M., Robinson, E. J. Z., Gonfa, T., Gole, T.W., Demissie, S. 2019. Contribution
of non-timber forest products to the livelihood of coffee growing farmers: Evidence from Yayu Coffee Forest
Biosphere Reserve in Ethiopia. Journal of Environmental Planning and Management 63:9, 1633-1654.

[17] Birhane, E., Mengistu, T., Seyoum, Y., Hagazi, N., Putzel, L., Rannestad, M. M., et al. 2018. Exclosures as forest and
landscape restoration tools: lessons from Tigray Region, Ethiopia. Int. For. Rev. 19, 37-50. doi: 10.1505/146554817
822330498

Page | 15
Novelty Journals



http://www.researchpublish.com/

Jﬁ ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 10, Issue 6, pp: (7-19), Month: November — December 2023, Available at: www.noveltyjournals.com

[18] E. Kelbessa, S. Demissew, Z. Woldu, and S. Edwards, .1992. “Some threatened Endemic plants of Ethiopia,” East
and Central Africa, vol. 2, pp. 35-55, 1992.

[19] Ebabu, K., Tsunekawa, A., Haregeweyn, N., Adgo, E., Meshesha, D. T., Aklog, D. 2019. Effects of land use and
sustainable land management practices on runoff and soil loss in the Upper Blue Nile basin, Ethiopia. Sci. Total
Environ. 648, 1462-1475. doi: 10.1016/j.scitotenv.2018.08.27 Federal Democratic Republic of Ethiopia.

[20] Environment Forest and Climate Change Commission (EFCCC) .2020.. Five Year (2021-2025) Development Plan of
the Environment, Forest and Climate Change Commission of the Federal Democratic Republic of Ethiopia. Addis
Ababa: EFCC

[21] Environment, Forest and Climate Change Commission of Ethiopia (EFCCC). (2017). Ethiopia: State and Outlook of
the Environment 2017.Environment for Sustainable Development. https://www.epa.gov.et/images/PDF/
Environment/State%20and%200utloo k%200f%20the%20Environment.pdf

[22] Environmental protection authority Addis Ababa. National action programme to combat desertifica-tion [Internet].
Ethiopia: Federal Democratic Re-public of Ethiopia [cited 2 April 2022]. 158 p. Re-trieved from:
https://www.unccd.int/sites/default /files/naps/ethiopia-eng2000.pdf

[23] Erenso, E. M. Maryo, and W. Abebe, .2014. “Florstic composition, diversity and vegitation structure of woody plant
communities in boda dry evergreen afromontane forest, west Showa, Ethiopia,” International Journal of Biodiversity
and Conservation, vol. 6, no. 5, pp. 382-391, 2014

[24] Ethiopian biodiversity institute .2022. National Ecosystem Assessment Of Ethiopia Syntheses .Addis Ababa ,Ethiopia

[25] Ewnetu Teshale. 2021. The Major Causes of Deforestation and its Management Options in the Case of Ethiopia.
Int.J.Curr.Res.Aca.Rev. 9(05), 30-39. doi: https://doi.org/10.20546/ijcrar.2021.905.005

[26] Eyasu, G., Tolera, M., Negash, M., 2020. Woody species composition, structure, and diversity of homegarden
agroforestry systems in southern Tigray, Northern Ethiopia. Heliyon 6. https://doi.org/10.1016/j.heliyon.2020.e05500.

[27] FAO .2016. Forestry contribution to national economy and trade in Ethiopia, Kenya and Uganda, food and Agriculture
Organization, the United Nation, Addis Abeba.

[28] FAO (Food and Agriculture Organization) Global Forest Resources Assessment 2015(2015

[29] FAO and UNEP, 2020. The State of the World’s Forests 2020. Forests, biodiversity and people, Rome. https://doi.org/
10.4060/ca8642en.

[30] FAO. 2020a. Global Forest Resources Assessment 2020 — Key findings. Rome. https://doi. org/10.4060/ca8753en.
[31] FAO, 2020b. Global Forest Resources Assessment 2020. Main report, Rome. https://doi. org/10.4060/ca9825en.

[32] FDRE. 2018. Forest Development, Conservation, and Utilization Proclamation. Proclamation No. 1065/2018, Addis
Ababa: Federal Democratic Republic of Ethiopia.

[33] Food and Agriculture Organization, State of the World’sForests, Forestry Department, Rome, Italy, 2007.

[34] Getahun, E. Ethiopia to grow 5 billion trees in the Second Green Legacy Campaign. Agriculture/Agroforestry, Trees,
Livelihoods, Governance and Policy, 09 Jun 2020. https://www.worldagroforestry.org/blog/2020/06/09/ethiopia-
grow-5-billion-tr ees-second-green-legacy-campaign

[35] Hamito D. 2001. Research methods in forestry principles and practices with particular reference to Ethiopia.
Deventer: Larenstein University of Professional Education; 2001.682p

[36] Heubach, K., Wittig, R. E. Nuppenau, A., and Hahn, K. .2011. The Economic Importance of Non-Timber Forest
Products (NTFPs) for Livelihood Maintenance of Rural West African Communities: A Case Study from Northern
Benin. Ecological Economics 70 (11): 1991-2001. doi:10.1016/j.ecolecon.2011.05.015

Page | 16
Novelty Journals



http://www.researchpublish.com/

Jﬁ ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 10, Issue 6, pp: (7-19), Month: November — December 2023, Available at: www.noveltyjournals.com

[37] Kassa, H., Birhane, E., Bekele, M., Lemenih, M., Tadesse, W., Cronkleton, P., et al. .2017. Shared strengths and
limitations of participatory forest management and area exclosure: two major state led landscape rehabilitation
mechanisms in Ethiopia. Int. For. Rev. 19, 51-61. doi: 10.1505/146554817822330560

[38] Kassa, H., Campbell, B., Sandewall, M., Kebede, M., Tesfaye, Y., Dessie, G., et al. .2009.. Building future scenarios
and uncovering persisting challenges of participatory forest management in Chilimo Forest, Central Ethiopia. J.
Environ. Manag. 90, 1004-1013. doi: 10.1016/j.jenvman.2008.03.009

[39] Kindu, M., Schneider, T., Teketay, D., Knoke, T., 2013. Land Use/Land Cover Change Analysis Using 542 Object-
Based Classification Approach in Munessa-Shashemene Landscape of the Ethiopian 543 Highlands. Remote Sensing
5, 2411-2435. https://doi.org/10.3390/rs5052411

[40] Kindu, M., Schneider, T., Teketay, D., Knoke, T., 2013. Land Use/Land cover change analysis using object-based
classification approach in munessa-shashemene landscape of the Ethiopian highlands. Remote Sens. (Basel) 5, 2411—
2435. https://doi. org/10.3390/rs5052411

[41] Legesse, G., Hayicho, H. and Alemu, M. .2019. Assessment of the Trend, Cause and Effect of Deforestation Using
GIS and Remote Sensing in Goba District, Bale Zone, South Eastern Ethiopia. Agricultural Sciences, 10, 546-566.
doi: 10.4236/as.2019.104044

[42] Lemenih, M., & Woldemariam, T. 2010., Review of Forest, Woodland And Bushland Resources. In Forum For
Environment Addis Ababa, Ethiopia

[43] Lemenih, M., and Kassa, H. .2014. Re-greening Ethiopia: history, challenges and lessons. Forests. 5, 1896-1909. doi:
10.3390/f5081896

[44] Madalcho, A.B., Szwagrzyk, J. and Solomon, T. 2022. Woody species diversity and regeneration challenges in
Ethiopia: Review article to identify research gaps. Trees, Forests and People, 8, p.100224.

[45] Masresha, G T. Soromessa, and E. Kelbessa, 2015. “Status and species diversity of Alemsaga forest, northwestern
Ethiopia,” Advances in Life Science and Technology, vol. 34, pp. 87-99, 2015.

[46] McCann,J.C.,1997. The Plow and the Forest: Narratives of Deforestation in Ethiopia, 1840-1992. 552 Environmental
History 2, 138-159. https://doi.org/10.2307/3985505.

[47] McLain, R., Kassa, H., Lawry, S., Yazew, B. 2019. Fostering tenure security for forest landscape restoration in
Ethiopia CIFOR infobrief, No. 267 No. 20.DOI: 10.17528/cifor/007410

[48] Mechalu, B. .2017. Species Diversity and Distribution Patterns of Woody Plants in Adaba-Dodolaafromontane
Forests, Oromia, Ethiopia (PhD. Dissertation), Addis Ababa University, Addis Ababa, Ethiopia, 2017.

[49] MEFCC and FAO, 2016. National Forest Inventory Report, Ministry of Environment, Forest and Climate 554 change,
Ethiopia
[50] MEFCC. .2018., National Forest Sector Development Program, Ethiopia. Volume Il: Program Pillars, Action Areas

and Targets. Ministry of Environment, Forestry, and Climate Change, Addis Ababa, Ethiopia: Retrieved from https://
www.et.undp.org/.

[51] Mekonnen A, Koéhlin G. 2008. Biomass Fuel Consumption and Dung Use as Manure: Evidence from Rural
Households in the Amhara Region of Ethiopia. Environ Dev 2008 EfD DP 08-17

[52] Mekuria, W., Yami, M., Haile, M., Gebrehiwot, K., and Birhane, E. .2018. Impact of exclosures on wood biomass
production and fuelwood supply in northern Ethiopia. J. For. Res. 30, 629-637. doi: 10.1007/s11676-018-0643-4

[53] Melkie A. A. .2020.. Review of Opportunities, Challenges and Future Directions of Forestry Development and
Conservation in Ethiopia. Agri Res & Tech. 24(5): 556286. DOI: 10.19080/ARTOAJ.2020.24.556286

[54] Mengist, W., 2020. Challenges of Protected Area Management and Conservation Strategies in Ethiopia: A Review
Paper. Adv Environ Stud 4, 277-285. https://doi. org/10.36959/742/224.

Page | 17
Novelty Journals



http://www.researchpublish.com/

Jﬁ ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 10, Issue 6, pp: (7-19), Month: November — December 2023, Available at: www.noveltyjournals.com

[55] Tekalign, M., Van Meerbeek, K., Aerts, R., Norgrove, L., Poesen, J., Nyssen, J. and Muys, B., 2017. Effects of
biodiversity loss and restoration scenarios on tree-related ecosystem services. International Journal of Biodiversity
Science, Ecosystem Services & Management, 13(1), pp.434-443.

[56] Ministry of Environment, Forest and Climate Change, 2017. Technical Report ,Ethiopia Forest Sector Review.Addis
Ababa ,Ethiopia

[57] Mpofu, T. P., 2013. Environmental challenges of urbanization: A case study for open green space management.
Research Journal of Agricultural and Environmental Management, 2(4), pp.105- 110.

[58] Mulatu, K., 2019. Urban Homegarden for Woody Species Conservation and Carbon Sequestration: The Case of Jimma
City, Southwest Ethiopia. J. Natural Sci. Research. 9 https:/ /doi.org/ 10. 7176/ INSR /9-13-02.

[59] NAPA, 2007: Climate Change National Adaptation Programme of Action (Napa) of Ethiopia. Report of The Federal
Democratic Republic of Ethiopia, Ministry of Water Resources, National MeteoroLogical Services Agency

[60] Ngoma, H., Pelletier, J., Mulenga, B. P. and Subakanya, M., 2021. Climate-smart agriculture, cropland expansion and
deforestation in Zambia: Linkages, processes and drivers. Land Use Policy, 107, p.105482

[61] Packiam, M.S. 2015.. Deforestation: Causes and Consequences. The International Journal of Social Sciences and
Humanities Invention,2 (03, pp1193-1200

[62] Pankhurst, R., 1995. The History of Deforestation and Afforestation in Ethiopia Prior to World War 1. 579 Northeast
African Studies 2, 119-133. https://doi.org/10.1353/nas.1995.0024

[63] Robalino, J.A. and Pfaff, A. 2012. Contagious development: neighbor interactions in deforestation. Journal of
Development Economics 97(2): 427-436

[64] Schmidt, E., and Tadesse, F. .2014. Sustainable agriculture in the Blue Nile Basin: land and watershed management
practices in Ethiopia. Environ. Dev. Econ. 19, 648-667. doi: 10.1017/S1355770X1300057

[65] Shumi, G., Rodrigues, P., Hanspach, J., Hardtle, W., Hylander, K., Senbeta, F., Fischer, J., Schultner, J., 2021. Woody
plant species diversity as a predictor of ecosystem services in a social-ecological system of southwestern Ethiopia.
Landscape Ecol 36, 373-391. https:// doi.org/ 10.1007/ s10980 -020-01170-x

[66] Siraj, M., Zhang, K., Xiao, W., Bilal, A., Gemechu, S., Geda, K.. 2018. Does participatory forest management save
the remnant forest in Ethiopia? Proc. Natl. Acad. Sci. India Sect. B Biol. Sci. 88, 1-14. doi: 10.1007/s40011-016-
0712-4

[67] Solomon, N., Hishe, H., Annang, T., Pabi, O., Asante, I. K., Birhane, E. .2018.. Forest Cover Change, Key Drivers
and Community Perception in Wujig Mahgo Waren Forest of Northern Ethiopia. Land 7, 32; doi:10.3390/land
7010032

[68] Syed Fawad Ali Naushad Khan. 2018. Causes of Deforestation and Its Effects on Different Factors inRural
Community of District SwatPakistan. Journal of Resources Development and Management.Vol.44, (1) 1-2

[69] Teketay D, Fetene M, Abate A. 2022. The state of the environment in Ethiopia past, present and future prospect
[Internet]. Ethiopia: Forum for Social Studies; 2003 [cited 22 May 2022]. 37 p. Re-trieved from: https://www.
researchgate.

[70] Tesfaye, M.A.; Gardi, O.; Anbessa, T.B.; Blaser, J. 2020. Aboveground biomass, growth and yield for some selected
introduced tree species, namely Cupressus lusitanica, Eucalyptus saligna and Pinus patula in Central Highlands of
Ethiopia. J. Ecol. Environ. 2020, 44, 1-18

[71] Tesfaye, Y., Roos, A., and Bohlin, F. 2012a. Attitudes of local people towards collective action for forest management:
The case of participatory forest management in Dodola area in the Bale Mountains, Southern Ethiopia. Biodivers.
Conserv. 21, 245-265. doi: 10.1007/s10531-011-0181-

Page | 18
Novelty Journals



http://www.researchpublish.com/

Jq ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 10, Issue 6, pp: (7-19), Month: November — December 2023, Available at: www.noveltyjournals.com

[72] Tesfaye, Y., Roos, A., Campbell, B. J., and Bohlin, F. 2012b. Factors associated with the performance of user groups
in a participatory forest management around Dodola Forest in the Bale Mountains, Southern Ethiopia. J. Dev. Stud.
48, 1665-1682. doi: 10.1080/00220388.2012.714123

[73] The Global Forest Resources Assessments (FRA) . FRA 2020 report, Ethiopia

[74] UNEP .2016. The contribution of forests to national income in Ethiopia and linkages with REDD+. United Nations
Environment Programme: Nairobi https://wedocs.unep

[75] UNEP .2016. The contribution of forests to national income in Ethiopia and linkages with REDD+. United Nations
Environment Programme: Nairobi https://wedocs.unep.

[76] Vavilov, N.l;e 1951. . Origin, Variation, Immunity and Breeding of Cultivated Plants, Ronald Press, New York,
USA, 1951.

[77] WBISPP .2005. A national strategy plan for the biomass sector. Addis Ababa, Ethiopia

[78] Wiebe P. C., Zhunusova, E., Lippe, M., Velasco, R. F., Sven Gunter, S. 2022. What is the contribution of forest-
related income to rural livelihood strategies in the Philippines’ remaining forested landscapes? Forest Policy and
Economics 135: 102658.

[79] Young, N.E., Evangelista, P.H., Mengitsu, T. and Leisz, S., 2020. Twenty-three years of forest cover change in
protected areas under different governance strategies: A case study from Ethiopia’s southern highlands. Land use
policy, 91, p.104426.

[80] Zeleke, A., Vidal, A., 2020. Contributing to scaling up forest landscape restoration in Ethiopia. Restoration diagnostic
applied in Sodo Guragie (SNNPR) and Meket (Amhara region) woredas. IUCN, Gland, Switzerland.

[81] Zeleke, G., Hurni, H., 2001. Implications of Land Use and Land Cover Dynamics for Mountain Resource 654
Degradation in theNorthwestern Ethiopian Highlands. Mountain Research and Development 21, 655 184-191.
https://doi.org/10.1659/0276-4741 (2001)021[0184:10LUAL]2.0.CO;2

Page | 19
Novelty Journals



http://www.researchpublish.com/

