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ABSTRACT

Relevance. Forests play a vital role in maintaining ecological balance and providing
habitats, oxygen, and carbon sinks. However, deforestation resulting from mining,
logging, infrastructure development, climate change, and agriculture is leading to
their depletion.

This paper aims to investigate the underlying factors driving deforestation and their
socioeconomic and ecological consequences.

Results and Discussion. Deforestation has resulted in the loss of 10 million hectares
of global forest cover annually, with direct drivers including fires, logging, and con-
verting forests to agricultural land. Indirect drivers encompass political elections,
military conflicts, population density, and corruption. Economic growth, road expan-
sion, and politics have exacerbated the pressure on forests, resulting in biodiversity
loss. Deforestation is predicted to continue at a rate of 10 million hectares annually
until 2025. To mitigate this issue, measures such as reducing emissions from defor-
estation, promoting sustainable forest management, and enhancing protected area
management can be implemented. Furthermore, legal action should be pursued to
address the issue of deforestation.
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00630p GaKkTopoB 00e3neceHns
1 CBA3AHHbIX C HUM
coLpmanbHO-3KOHOMUYECKMNX

1 9KONOrMYECKMX NOCNeaCTBUN

PE3IOME

AkTyansHocTh. Jleca UrpaloT XKU3HEHHO BaXHYH ponb B NopAepXkaHUu 3Koriornye-
ckoro 6anaHca U obecneyeHUu cpedbl 0OUTaHUA, KUCNOpoAa U NornoTuTenen yrne-
popa. OgHako BbipyGka NlecoB B pe3ynbTaTe A006bI4YM NONE3HbIX UCKOMaeMbIX, J1eco-
3aroToBOK, pa3sBUTUS UH(PACTPYKTYpPbI, UBMEHEHUSA KNUMaTa U CenbCKOro Xo3sii-
CTBa NPUBOOMUT K UX UCTOLLEHUIO.

Llenso gaHHOW cTaTbM fAIBNSieTCA MUccrefoBaHWE OCHOBHbLIX (hpakTopoB, Crnocoo6-
CTBYIOLMX BbIpyOKe NecoB, a Takke MX COLMaribHO-3KOHOMMUYECKUX U IKOorlornye-
CKUX MnocreacTBui.

PesynbTtatbl. Bblpybka necoe npuBena k notepe 10 MAH ra MUPOBOFrO JIeCHOIO
NOKpOBa eXerogHo, Npu4eM NpsiMmble NPUYUHBLI BKIHOYaOT NoXxapbl, BLIPYGKY U npe-
o6Gpa3oBaHue NecoB B CeNIbCKOX035IMCTBEeHHbIe yroabs. KocBeHHble (hakTopbl BKIHO-
YaKT NONIMTUYECKNE BbIOOPLI, BOEHHbIE KOH(IIMKTLI, NIOTHOCTb HAaceNeHUs 1 Kop-
pynuuio. AKOHOMUYECKUI POCT, pacluMpeHue AOPOr U NONUTUKA yCcyryounu Harpys-
Ky Ha neca, YTo MpuBeNio Kk notepe 6uopasHoo6Gpasus. Mo nporHo3am, BbipyGka
necoB 6yaeT npogomkaTbcsa co ckopocThio 10 MnH ra B roa ao 2025 roga. Yto6bl
CMSArYUTL 3Ty NPoGnemMy, MOXHO NPUHATbL TakMe Mepbl, Kak COKpaLleHue BbIOpOCcoB
B pe3ynbTaTe BbIPyGkM necoB, coaeiicTBUE YCTOMYMBOMY YNpaBIieHUIO NlecaMmu U
ynyulleHue ynpaBlieHUsl oXpaHsieMbIMU TepputopusiMu. Kpome Toro, Heo6xogumo
npeAanpuHATbL pUANYecke AeNCTBUA AN pelleHUsi Npobnembl BbIPYGKM fecoB.
KNKOYEBbIE CJIOBA:

cenbCKoe X03dMWCTBO, 06e3neceHue, pa3Hoobpa3une, HaceneHue
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1. Introduction
Forests are essential for preserving ecological equilibri-
um because they act as carbon sinks, habitat
providers, and suppliers of oxygen. Even though forests are
extremely important, they are disappearing more and more
due to logging, mining, infrastructure, and forest degradation
brought on by wildfires, agriculture, commercial plantations,
and diseases that affect trees [1,2]. According to estimates,
tropical forests were losing trees at a pace equivalent to about
thirty soccer fields every minute in 2020 and Amazon has lost
17% of its forests in the last 50 years as a result of human
activity. Indonesia has lost 85% of its forests as a result of oil
extraction and pulp and palm plantations, Ivory Coast has lost
26% of its forests in the last 18 years as a result of cocoa cul-
tivation[3], and Ethiopia has seen a decline in forest cover
from 15.11 million hectares in 1990 to 12.2 Mha in 2010 as a
result of agricultural expansion [4].

Deforestation has therefore been quickly growing world-
wide, with the loss of tropical forests alone accounting for
more than 90% of all deforestation between 2000 and 2018
[5]. It is difficult for the biota to survive and carry out its eco-
logical functions in these human-modified environments
since the majority of the surviving areas of tropical forests are
becoming smaller, more degraded, and isolated from one
another due to anthropogenic factors [6]. Despite these diffi-
culties, still trees provide a variety of food varieties that
enhance and complement those found in agriculture, wood
fuel for cooking, as well as an extensive array of traditional
remedies and sanitary goods. Additionally, it increases soil
fertility, water percolation, and shed provision, all of which
enhance land production [7].

Deforestation, however, is both a serious long-term envi-
ronmental issue facing the globe today and one of the most
dangerous global development concerns. Many times, the
forest is portrayed as a stock resource, a free good, and the
land is openly convertible to other uses without considering
the effects on its ability to provide environmental amenities.
As a result, different forest ecosystems have been degraded
into ones that are less diverse and stable[8]. Furthermore, the
effects of deforestation on society and the economy have
transformed wooded areas and are major contributors to the
loss of biodiversity and global environmental change. People
have had and continue to have a significant impact on the pur-
pose of harvesting timber, forests are cut down, degraded,
and split, and then used for agriculture, building roads, and
man caused fires [9]. Deforestation alters local ecosystems,
including the microclimate, soil, and the ecology of fauna and
flora with disease vectors. It is one of the primary causes of
newly emerging and reemerging diseases in this century [10].

Deforestation is caused by human activities such as road
construction, agricultural expansion, logging, mining, and
hydropower development [11]. Because of these actions, the
ecology has deteriorated, endangering both present and
future life. The removal of forests puts at danger for species
survival, our standard of living, the stability of the climate, and
the important functions that biological diversity provides [12].
In addition, as a result of economic, social, and agricultural
endeavors undertaken in the name of development, defor-
estation disrupts the forest's natural ecology [13].
Additionally, it impacts economic activity and jeopardizes the
way of life and cultural integrity of those who depend on
forests by reducing the availability of forest products and con-
tributing to erosion, desertification, drought, and flooding

[14]. In particular, forests constitute an important resource
base for economic development in many developing nations.
Given that many forests have higher levels of biodiversity than
other ecosystems, forest ecosystems are essential to global
biodiversity.

Forests are inherently linked to human health and econom-
ics, but they are constantly in danger of being disturbed or
converted to new uses. The intimate connections that people
have with forests, especially the traditional ones, are further
threatened by climate change, which has an impact on all par-
ties that rely on forests for their ongoing benefits [15,16]. In
the past ten years, there have been numerous focused initia-
tives to use earth observation data to properly predict defor-
estation and forest degradation over time, supporting nations
in meeting their climate targets and commitments while safe-
guarding their natural resources. To meet these objectives, a
clear understanding of the causes and drivers of deforesta-
tion, its trend as well as the socio-economic and ecological
impacts is essential.

1.2. Objective
e To review the drivers of deforestation and associated
socioeconomic and ecological impacts.

2. Literature review

2.1. Definition of forest

According to its dictionary meaning, "forest” refers to a
dense growth of trees and bushes that covers a wide area.
Still, it's not simple to define a forest. According to a recent
study on various definitions of forests [17], there are current-
ly more than 800 definitions in use worldwide. Below is a list
of five Forest definitions adopted by major international
organizations.

The first one is by the United Nations Food and Agriculture
Organization [18], forest is a land with an area of more than
0.5 ha and a tree crown cover of more than 10%. When
mature in their natural habitat, the trees ought to be able to
grow to a minimum height of 5 meters.

The second one is by United Nations Framework
Convention on Climate Change [19], A forest is defined as a
minimum of 0.05-1.0 ha of land with more than 10-30 percent
tree crown cover (or comparable stocking level) and trees
that can grow to a minimum height of 2-5 m when fully
matured in their natural habitat.

2.2, Forest ecosystem service

Numerous advantages, or "ecosystem services,” are
offered by forests. These include habitat for native species
[20], the provision of food and water [21], carbon sequestra-
tion and storage[22], and the reduction of climate-related
hazards like flooding and landslides [23, 24]. The UN
Framework Convention on Climate Change (UNFCCC) "Paris
Agreement” [25], the "UN Sustainable Development Goals”
(SDGs), and the Convention on Biological Diversity (CBD)
have all adopted goals or targets related to forest conserva-
tion in recognition of the value of forests and their numerous
benefits [5]. Humans benefit from ecosystems through
ecosystem services. The world's ecosystems’ functional
value was first quantified in 1997 by Costanza and associates.
The Millennium Ecosystem Assessment System was pub-
lished by the UN in 2005 (MESA) [26].

Ecosystem services can be divided into four groups based
on the unique advantages they offer to both humans and the



environment: regulating, sustaining, providing, and cultural
services. For human societies to survive and flourish, forest
ecosystems provide essential material reserves [27].

Previous research has demonstrated that forest ecosys-
tems serve human societies with a multitude of ecosystem
services, but they also have a significant impact on sustaining
ecological communities and preserving the biosphere's gen-
eral stability. It is commonly known that forests are the pri-
mary producers of ecosystem services [28]. According to
[29], some national classifications take into account up to 100
distinct forest services, such as the production of food; the
regulation of water; the sequestration of carbon; the preser-
vation of biodiversity; the retention of nutrients; the regulation
of climate; and traditional values.

Ecosystem services, however, are under threat due to
urbanization, climate change, and agricultural expansion.
Due to these difficulties and the world's continuously expand-
ing population, there is a lack of food security [30]. Economic
growth and the extension of agricultural surfaces are two
more factors that cause a forest to change. According to [4]
about 30.74% of the planet's surface is thought to be covered
by forests worldwide. In tropical nations, there was a net
deforestation of 7 million hectares annually between 2000
and 2010, whereas there was a net growth in agricultural land
of 6 million hectares annually. Deforestation thus represents
a global issue since it results in the loss of ecological services
provided by trees.

3. Deforestation

Deforestation is the process of permanently removing
trees from the ground to create an area for other land use
[31]. The primary motivations behind deforestation are to
guarantee a enough amount of land for farming, building,
habitation, and industrial or manufacturing uses.
Deforestation can result from a variety of natural sources in
addition to human activity [32]. For instance, huge tracts of
land covered in forests can quickly be destroyed by natural
fires. Forests are essential to both human survival and nature
conservation. People won't have access to natural herbs for
medicinal purposes without forests, and all animal species’
habitats will be lost in forests. Additionally, forest cover makes
sure that the sun's damaging rays do not affect the earth’s
surface and that the air that humans breathe is filtered [32].

The world's forest cover has been progressively declining
over the past few years due to urbanization. Where there once
were large forests, there are now large towns and cities.
According to predictions from the Food and Agricultural
Organization, at least 68% of people on Earth will reside in
urban areas by the year 2050 [33]. Due to the incapacity of
the existing metropolitan centers to accommodate all of these
people, towns and cities are growing. Towns cannot grow
without destroying the surrounding natural environment,
including forests and other vital resources like rivers.

The land area of Earth, which is more than 4 billion
hectares, is covered in forests. 93% of the world's forests are
natural, with the remaining 7% being plantations. Ten million
hectares of the world's forests are lost annually. The destruc-
tion of tropical rainforests by agriculture is estimated to be
around 80 percent. 15% of carbon emissions are primarily
caused by deforestation. In many regions of the world, defor-
estation is regarded as a serious issue when it comes to halt-
ing climate change and protecting biodiversity. An alarming
number of trees are being taken down in some countries. The

Table 1. Percentage of World Forests (% in different countries) Source: [18]

Country of W torects (%)
Russian Federation 20
Brazil 12
Canada 9
United States of America 8
China 5
Australia 3
Democratic Republic of Congo 3
Indonesia 2
Peru 2
India 2
The rest of the world 34

table below illustrates how deforestation has led to a concen-
tration of forests in a select few countries across the rest of
the world;

According to the research by the World Wildlife Fund,
between 2010 and 2030, nearly 420 million acres of forest
cover would be lost if the current trend of deforestation is not
stopped with strategic and long-term solutions [34].
Additional regions considered vulnerable to the escalation of
forest degradation include the Atlantic Forest, Congo,
Borneo, Cerrado, Congo, Basin, Eastern Africa, and Eastern
Australia [34]. Sumatra, the Greater Mekong region, and the
Papua Guinea regions are among the other regions that are
highly vulnerable to losing huge tracts of land that were for-
merly covered in forests. Since they are home to some of the
most endangered species worldwide, like the rhino, the duck
billed platypus, the saola, and the Gharial, the aforemen-
tioned countries have some of the most important ecological
and climate sensitive forest regions in the world [35].

The issues associated with deforestation have lost 10% of
Africa’s forest cover, according to [18]. Due in large part to
the continent’'s massive deforestation problem, the Sub-
Saharan Desert is beginning to encroach into Africa.
Deforestation affects human rights, society, the environment,
and human rights in Africa. The removal of forests takes away
a vital source of income for rural African communities. The for-
est is a source of food, shelter, and medicine for impover-
ished rural communities. Ten percent of Ghana's and
Cameroon's economies are forest-based. The main cause of
deforestation in Africa, especially in the Central African
Republic, has been identified as logging operations. To pro-
vide raw materials for furniture and other uses, trees are cut
down carelessly. The corporations that engage in logging
around the continent and the nation use labor-intensive tech-
niques and efficient machinery to remove trees and any veg-
etation that may have been present on the ground. Mining
operations have contributed to the issue of deforestation, par-
ticularly in the Congo Basin and Central Africa [18].

3.1. Drivers of Deforestation

To alter current patterns in forest activities toward a more cli-
mate and biodiversity-friendly outcome, policies and strategies
aimed at addressing the drivers of deforestation must be taken
into account. A mechanism for reducing emissions from defor-
estation and forest degradation, improving forest carbon
stocks, and promoting sustainable management and conser-
vation of forests (REDD+) in developing nations is being devel-
oped by parties to the United Nations Framework Convention
on Climate Change [36]. The topic of categorizing national



drivers and activities producing forest carbon change for
REDD+ monitoring and implementation has gained increasing
attention in the REDD+ debate, in addition to the debate over
policy incentives and methods for measuring, reporting, and
verification (MRV) [36]. Unindustrialized nations have been
urged by the UNFCCC discussions [19, 36] to identify forestry
activities and land use, particularly those that are linked to the
causes of deforestation and forest degradation, and to assess
how they might help mitigate climate change. Comprehending
the extent of forest degradation is essential for formulating suit-
able regulations, as well as for creating national REDD+ strate-
gy and implementation plans (Boucher, 2011, Rudorff et al.,
2011). Forecasts of anticipated growths, like those needed to
establish forest reference levels [37], must be grounded in an
understanding of the underlying causes of specific drivers and
may need to be taken into specific consideration for processes
involving deforestation and degradation [38].

Therefore, to support national REDD+ activities, state docu-
ments about the types and relative significance of drivers of
deforestation and degradation are becoming almost as rele-
vant as the vital national data on changes in forest area and the
corresponding changes in forest carbon stocks. Despite their
importance, quantifiable national-level data on the causes and
actions that start deforestation and forest degradation are typ-
ically lacking. For many developing countries, it is impossible to
determine the exact percentage of emissions or deforestation
that is produced by a certain driver. In the past, most scientific
study has been based on local scale or regional to global
assessments [39, 2, 40].

Deforestation includes several elements embracing not only
environmental aspects but also demographic, socio-econom-
ic, and political dimensions. By creating a classification system
for the variables linked to deforestation, scholars have attempt-
ed to comprehend its complexity. These variables are typically
divided into two categories: the underlying/indirect causes and
the proximate/direct causes, which are discussed below.

3.1.1. Direct Drivers of Deforestation

Anthropogenic and natural activities that have a direct
impact on forests and are therefore proximate sources of
change are known as proximate drivers of deforestation. These
activities arise from the interaction of multiple underlying forces
in the social, political, technological, economic, and cultural
domains [31]. There are various categories into which proxi-
mate drivers can be divided. The main drivers of deforestation
are fires, commercial logging [41, 2], subsistence logging [42,

2], conversion of forests to agricultural areas [3], and oil palm
plantations [43]. Although it has been shown that the primary
cause of deforestation in the tropics is agricultural expansion
[44] , causes vary from place to place and alter over time [43,
40].

3.1.2. Indirect Drivers of Deforestation

A variety of institutional, cultural, technological, and eco-
nomic elements interact differently to cause indirect causes of
deforestation [39]. There is strong evidence that the presence
of specific enabling conditions leads to an increase in defor-
estation. For instance, there has been a correlation between
increased rates of deforestation and corruption, in which offi-
cials trade away public commodities (such as land, forests, or
policies) to privatize advantages [45, 46, 47]. A nation's GDP
may also be significant, as nations with lower GDPs tend to
have higher rates of deforestation. High-GDP countries are less
likely to rely on logging, yet deforestation is probably linked to
the economic growth of low-GDP nations [48]. Additionally,
nations with higher populations tend to have higher rates of
deforestation [49]. It's interesting to note that free media is
also linked to reduced deforestation, which may mitigate the
impacts of corruption by making politicians fearful of a public
scandal when they privatize public goods [50, 51]. While there
is growing evidence that other social factors (e.g., armed con-
flicts, illegal crop production, and elections) may drive defor-
estation trends in the tropics, they have received less research
attention [52, 53, 54].

Economic growth and associated pressures on natural
resources make up the majority of the broad categories of
global indirect deforestation drivers. The global GDP grew from
approximately $16 ftrillion in 1970 to $47 trillion in 2005.
Possible contributing causes include changes in socioculture,
technology, economics, and population growth. This method
served as a helpful indirect way to study the deforestation situ-
ation in Southeast Asia [55]. The fundamental factors that drive
the proximate causes through socioeconomic processes
appear to be the underlying causes operating at the macro
level [56].

4. Pressure

Rising worldwide demand for minerals, energy, food, forest
products, crops, and tourism are some of the economic fac-
tors contributing to the increased pressure on forests [57, 58,
59, 60] , extending roads and other infrastructure related to
energy, communications, and transportation [57, 61]. The
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other is political pressure, which includes the desire of politi-
cians to revive national economies by extending agricultural
and extractive industries to new areas and the increased politi-
cal clout of elite groups associated with these industries [62,
63, 64].

Increased demand for government budget cuts for green
initiatives and regulations [65, 66, 67]. Increased organized
crime activity in forested areas, to engage in unlawful mining,
growing and transporting illicit crops, and money-laundering
from criminal activity [68, 69] moreover, technological
advancements in agriculture, mining, and gas production that
enable companies to reach new markets and utilize their natu-
ral resources [70, 71]. Demographic factors associated with
native inhabitants’ constant migration to forested places [72,
73]. Factors such as climate change and forest fragmentation
increase the risk of forest fires [1].

5. Impact of Deforestation

There are fast ecological changes occurring in many emerg-
ing nations, such as deforestation and changing farming meth-
ods [74]. Because of their impact on vector survival and repro-
duction, these ecological changes could have a major impact
on the spread of diseases carried by vectors [75]. The two
biggest environmental changes occurring in rural parts of
Southeast Asia, including China and Myanmar, are deforesta-
tion and cash crop cultivation [76]. lllegal logging, agricultural
clearing, and land development for housing and hydroelectric
projects have resulted in the loss of many forests.
Deforestation has altered the ecosystem significantly, which
may have an impact on the ecology of malaria vectors.

Developing nations are particularly concerned about defor-
estation because of its detrimental effects, which include a
decrease in biodiversity and an increase in the greenhouse
effect [77]. The most enduring, dependable, practical, and
extensively utilized raw material is plant life, which is essential
for the production of oxygen and the capture of greenhouse
gases [78]. Approximately 3.9 billion hectares, or 30% of the
planet’s geographical area, is covered in forests. It was expect-
ed that the original forest cover was around six billion hectares
[79]. Every day, between 50 and 100 animal and plant species
are lost as a result of deforestation. Despite their great value to
humanity, especially in the field of medicine, several of these
species are currently in danger of going extinct [78].

5.1. Impact of Deforestation on Socioeconomic

Deforestation's social and economic effects have led to
the alteration of wooded areas and are one of the main caus-
es of biodiversity loss and global environmental change.
People continue to have a significant influence. Road build-
ing, the harvesting of timber products, agriculture, human-
caused fires, and many more factors eliminate, degrade, and
fragment forests. The attempt to exploit and control the forest
has been a recurring topic in the evolution of the planet, in the
lives of many people, in numerous places, and typically in the
spheres of international, national, state, and local govern-
ment/communities [9]. Additionally, it disrupts economic
activity, jeopardizes the way of life and cultural integrity of
those whose livelihoods depend on forests, and results in sil-
tation, erosion, desertification, drought, and flooding [14].

The production of lumber and other forest products is one
way that forests support the global economy. A variety of
value-added contributions, such as beauty and recreation,
can be made to the forest in addition to direct employment in

forestry facilities. Every year, the loss of tropical forest cover
might cost the US economy roughly 45 billion dollars [80].
When a forest is destroyed, the direct sources of economic
gain are eliminated, and any prospective profit from the
resources the forest provides such as water, soil, and biodi-
versity is also eliminated. Additionally, the loss of forests rais-
es the likelihood of flooding, human-wildlife conflict, and rising
carbon dioxide concentrations, among other negative exter-
nalities [81].

5.2. Impact of Deforestation on Ecology

Deforestation causes biodiversity to deteriorate. The loss
of forest cover has disrupted the ecosystem and decreased
biodiversity. In addition to providing a home for wildlife and
aiding in the conservation of biodiversity, forests also pro-
mote medical protection. As forest biotopes are a valuable
source of novel medications, destruction can irreversibly
erase genetic variants, such as those that cause crop resist-
ance [82]. Since tropical rain forests are the most diverse
ecosystems on Earth and contain around 80% of all known
species, the loss of significant forest cover has left the envi-
ronment degraded and biodiversity decreased [5].

Because forests, particularly those found in tropical
regions, act as repositories of biodiversity, their destruc-
tion through deforestation, fragmentation, and degrada-
tion threatens both the habitat of migratory species,
including some that are endangered and some of which
are still unclassified. Approximately two-thirds of all known
species are found in tropical forests, which also house
65% of the 10,000 threatened species worldwide [83].
Preservation of the biodiversity in forested regions is sim-
ilar to preserving a type of capital until further studies can
determine the relative significance of various plant and
animal species [84]. The World Health Organization esti-
mates that almost 80% of people on the planet receive
their primary medical treatment from traditional medicine,
at least in part. The loss of biodiversity and the resulting
significant shifts in the forest cover could bring about
unanticipated, and irreversible consequences. These
include the possibility that local climate change and feed-
back effects could turn rainforests into savannas, as well
as the possibility that new illnesses will arise as a result of
greater animal-human contact brought on by the growing
bushmeat trade [84].

5.3. State(s)

The state forests are severely degraded and deforested
due to the combined effects of direct and indirect human
activity and natural climate variables. These elements have
led to the loss and depletion of ecosystem services and forest
biodiversity. Globally Deforestation decreased from 16 million
hectares per year in the 1990s to an expected 10 million
hectares per year between 2015 and 2020. Since 1990, the
global primary forest area has shrunk by more than 80 million
hectares. Ten million hectares of forest were lost annually
between 2015 and 2020, representing a 35.48% drop from
1990 t0 2010 and a 16.67% decline from 2010 to 2015. Every
minute, 2,400 trees are taken down. In 2020, there were 25.8
million hectares of forest gone, which is twice as much as
there was in 2001. Deforestation causes the extinction of
50,000 species annually. 25% of chemicals used in Western
pharmaceuticals and medications come from rainforests. The
rainforest provides 25% of the medications used to treat can-



cer. Seventy-five percent of tropical rainforests are unable to
recover from drought and wildfires in the right way.

According to trend modeling, the average annual defor-
estation in Africa will remain between 3.4-4.4 million hectares
between 1990 and 2025, and then it will somewhat slow down
between 2.5-3.8 million hectares between 2025 and 2050.
Ghana's forest resources are almost completely lost due to
extensive deforestation and forest degradation [85]. To meet
the growing need for food due to population growth, shifting
cultivators destroy forests to make way for annual or perma-
nent crops [86, 87]. Other actions include the complete
removal of the forest. Logging techniques that are profitable
lower forest stocks [88, 89]. According to [90], overexploita-
tion, unsustainable resource extraction, and illegal mining
have resulted in significant habitat and biodiversity loss in the
forest reserve's shelterbelt. Additionally, the extraction of for-
estresources has caused habitat destruction and depletion of
flora and fauna.

6. Response to Reduce Deforestation

Improving the well-being of cultivators along the forest
boundary must go hand in hand with strategies for decreasing
deforestation. Since these will vary by place and evolve
throughout time, there are no universal answers or approach-
es. All strategies require goodwill and collaboration. The cre-
ation of management plans, stakeholder participation,
enforcement, and monitoring are all crucial components of
effective implementation [91]. The policies ought to recog-
nize the vital roles that the federal, state, and local govern-
ments play, while also enabling the private sector and civil
society to actively contribute to reducing deforestation often
in conjunction with the government. Here are the tactics that
are revealed:

Reducing Emissions from Deforestation and Forest
Degradation: International organizations, such as the World
Bank and the United Nations, have started to implement pro-
grams aimed at reducing deforestation, primarily by lowering
emissions from deforestation and forest degradation. These
programs use direct financial incentives or other forms of
reward to persuade less developed nations to reduce defor-
estation. A lot of effort is being put into developing instru-
ments to track how well-developed nations are adhering to
the REDDS standards [91].

Increasing the Management Standard of Protected Areas: A
vital component of any effort to preserve biodiversity is the
designation of protected areas [92]. However, protected
areas by themselves are insufficient to preserve biodiversity.
Alongside and as a component of a broader strategy to con-
serve biodiversity, they must be taken into account. 10% of
the total forest area is widely thought to be the minimum
amount of forest that needs to be preserved. According to
reports, 12.4% of the world's forests are found inside protect-
ed zones.

Increasing Forest Permanent Reserved Area for Timber
Production: The absence of forests set aside expressly for the
production of lumber is the biggest obstacle to sustainable
forest management. According to [93], only roughly 6% of
forests in developing nations were managed, compared to
89% of forests in industrialized nations. It would be possible to
meet the demand for timber sustainably and create buffer
zones to combine the protected areas if 20% could be put
aside this would result in the formation of one of the biggest
and most important conservation estates in the world [94].

Increasing and Maintaining Forest Value: The true value of
forests can be increased in a variety of ways. In addition to
making investments to increase the forest's sustainable out-
put, governments can impose reasonable rates on forest
rent. Forests provide environmental services, but those who
benefit from them must pay for those services [91]. Systems
to collect fees for environmental services such as carbon
sequestration, biodiversity conservation, and ecotourism
have been developed with some degree of success.
Incorporating the participatory method of management with
these collection systems can help further realize this goal by
guaranteeing equitable rights and ownership in resource and
benefit sharing, which will improve the livelihood of the rural
poor society who are, the primary stakeholders in conserva-
tion and management.

Promotion of Sustainable Forest Management:
Ecologically, commercially, and socially sustainable forest
management is necessary to promote it. To achieve eco-
logical sustainability, the forest's natural assets must not
be diminished and, if at all feasible, should be enhanced.
However, environmental facility management on its own
cannot be sustained in an economic or social sense. It
won't occur until the developing countries have advanced
to a point of prosperity and development where they can
bear the associated expenses. If not, the developed world
needs to be ready to cover all expenses [91,95].

Reinforce Government and Nongovernment Institutions
and Policies: For the rate of deforestation to decline, a
strong and stable administration is essential. Believed that
if the governments of the nations that are deforesting were
committed to stopping it, half of the current tropical defor-
estation could be stopped [95]. NGOs have made a signifi-
cant contribution to conservation management. Tenure
and management rights in forests are usually always limit-
ed. Reserved state ownership and management are possi-
ble, provided that sustainable timber exploitation is permit-
ted. The majority of tropical forests in the world are now
held by states, but restrictions on extraction and conver-
sion must be placed in place to encourage community
involvement in forest ownership and management [91]. Itis
necessary to find a way to balance development with con-
servation by bringing local and indigenous inhabitants clos-
er into the decision-making process.

7. Conclusion and Recommendation

7.1. Conclusion

One of the most significant and long-term environmental
problems the world is currently confronting is deforesta-
tion, which poses a threat to global development. In addi-
tion to being one of the major causes of global environmen-
tal change and the loss of biodiversity, the economic and
social effects of deforestation have sparked the transfor-
mation of forested areas. Human influence has persisted
and is still very strong. To effectively target interventions
and inform policies related to forest management and con-
servation, it is imperative to comprehend the processes
involved in deforestation. Strong community institutions
and political will are the foundation of community-based
forest management, which can further address this.
Numerous human endeavors, including the development
of agriculture, logging, transmigration, building of roads,
mining, and hydroelectric projects, are responsible for
deforestation.



All life depends on the vast array of services provided
by forest ecosystems, which are beneficial to humans.
Deforestation is caused by several variables that
include socioeconomic, political, and demographic ele-
ments in addition to environmental ones. Urgent effort
is required to address new climate change challenges
and further explore and safeguard the local woods' eco-
nomic value. This is especially true for new initiatives
implemented as part of REDD+ initiatives, where broad
forest governance and public involvement are linked to
ensure the livelihood advantages of those whose liveli-
hoods depend on forests. The world's vital forest
ecosystems and customary ways of life will be pre-
served by these revived activities.

o Jluteparypa / References

1. Aragdo L.E, Anderson L.O., Fonseca M.G., Rosan T.M., Vedovato L.B.,
Wagner F.H., Silva C.V. J., Silva Junior C.H.L., Arai E., Aguiar A.P., Barlow J.,
Berenguer E., Deeter M.N., Domingues L.G., Gatti L., Gloor M., Malhi Y.,
Marengo J.A., Miller J.B., O.L., Saatchi S. 21st Century Drought Related.

2. Hosonuma N., Herold M., De Sy V., De Fries R.S., Brockhaus, M., Verchot,
L., Angelsen, A., Romijn, E., An assessment of deforestation and forest degra-
dation drivers in developing countries. Environ. Res. Lett. 2012;(7):0440009.
https://doi.org/10.1088/1748-9326/7/4/044009

3. Laurance W.F., Sayer J., Cassman K.G. Agricultural expansion and its
impacts on tropical nature. Trends Ecol. Evol. 2014;(29):107-116.
https://doi.org/10.1016/j.tree.2013.12.001

4. FAO. 2016. Forestry contribution to national economy and trade in Ethiopia,
Kenya, and Uganda. By KilaweE., Habimana D. UN: FAO.

5. Alain Marcoux "Population and deforestation": SD Dimensions. Sustainable
Development Department, Food and Agriculture Organization of the United
Nations (FAO). 2000.

6. Faria D., Morante-Filho J.C., Baumgarten J., Bovendorp R.S., Cazetta E.,
Gaiotto F.A., Mariano-Neto E., Mielke M.S., Pessoa M.S., Rocha-Santos L.,
Santos A.S. The breakdown of ecosystem functionality driven by deforestation
in a global biodiversity hotspot. Biological Conservation. 2023;(283):110126.
https://doi.org/10.1016/j.biocon.2023.110126

7. Tolessa T., Dechassa C., Simane B., Alamerew B., Kidane M. Land use/land
cover dynamics in response to various driving forces in Didessa sub-basin,
Ethiopia. GeoJournal. 2020;85(3):747-760. https://link.springer.com/arti-
cle/10.1007/s10708-019-09990-4

8. Aruofor R.O. An economic appraisal of pricing policy and tariff systems for
Gmelina arborea pulpwood and sawlog in Nigeria. 1999.

9. Sambe L.N., Adeofun C.O., Dachung G. The economic and ecological
effects of deforestation on the Nigerian environment. Asian Journal of
Advanced Research and Reports. 2018;1(2):1-25.
https://doi.org/10.9734/ajarr/2018/v1i213038

10. Patz J.A., Daszak P., Tabor G.M., Aguirre A.A., Pearl M., Epstein J., Wolfe
N.D., Kilpatrick A.M., Foufopoulos J., MolyneuxD., Bradley D.J. Unhealthy
landscapes: policy recommendations on land use change and infectious dis-
ease emergence. Environmental health perspectives. 2004;112(10):1092-
1098. https://doi.org/10.1289/ehp.6877

11. Patz J.A., Graczyk T.K., Geller N., Vittor A.Y. Effects of environmental
change on emerging parasitic diseases. International journal for parasitology.
2000;30(12-13):1395-1405. https://doi.org/10.1016/S0020-7519(00)00141-7
12. Ogunwale A.O. Deforestation and greening the Nigerian environment.
2015.

13. Ibrahim A., Iheanacho A.C., Bila Y. Econometric analysis of causes and
impact of deforestation on agriculture in Nigeria. Journal of Agricultural
Economics, Environment, and Social Sciences. 2015;1(1):142-150.

14. Petherick A. The muddled progressive. Nature of Climate Change.
2013;(3):7-9. https://doi.org/10.1038/nclimate1794

15. Bele M.Y., Sonwa D.J., Tiani A.-M., Adapting the Congo Basin forests man-
agement to climate change: linkages among biodiversity, forest loss, and
human well-being. For. Policy Econ. 2015;(50):1-10.
https://doi.org/10.1016/j.forpol.2014.05.010

16. Sonwa D.J., Nkem J., Idinoba M., Bele M.Y., Jum C. Building regional pri-
orities in forests for development and adaptation to climate change in the
Congo Basin. Mitigation and Adaptation Strategies for Global Change. April
2012;17(4):441-450. http://dx.doi.org/10.1007/s11027-011-9335-5

17. Lund H.G. National Definitions of Forest/Forestland Listed by Country.
Forest Information Service. 2012 Available at
http://home.comcast.net/gyde/lundpub.htm

18. FAO and UNEP. The State of the World's Forests 2020. Forests, biodiver-
sity, and people. Rome. 2020. https://doi.org/10.4060/ca8642en

19. UNFCCC, Methodological guidance for activities relating to reducing emis-
sions from deforestation and forest degradation Decision COP 15/4. 2009.

20. Sodhi N.S., Posa M.R.C., Lee T.M,, Bickford D., Koh L.P, Brook B.W. The
state and conservation of Southeast Asian biodiversity. Biodivers. Conserv.
2010;(19):317-328. https://doi.org/10.1007/s10531-009-9607-5

21. Naime J., Mora F., Sanchez-Martinez M., Arreola F., Balvanera P.
Economic valuation of ecosystem services from secondary tropical forests:
trade offs and implications for policy making. Orest Ecology and Management.
2020;(473):118294. https://doi.org/10.1016/j.foreco.2020.118294

22. Ameray A., Bergeron Y., Valeria O., Montoro Girona M., Cavard X. Forest

7.2. Recommendations

e Legal action against unlawful users should be taken to
address the deforestation issues.

e To mitigate deforestation, promote tree planting.
Additionally, it is preferable to disseminate information on
forestry through formal and informal education stakeholders.

e Prioritizing the identification of alternative energy sources
through the use of creative, locally developed techniques like
wood-saving stoves and biogas.

e Create several mechanisms for sustainably managing
forests in collaboration with the local community and various
stakeholders, such as CBFM, COM, and PFM.

e Provide incentives to the community in a different way, as
through REDD+, to lessen the strain on the forest.

Carbon Management: a Review of Silvicultural Practices and Management

Strategies across Boreal, Temperate and Tropical Forests. Curr. For. Rep.

2021;(7):245-266. https://doi.org/10.1007/s40725-021-00151-w

23. Debele S.E., Kumar P., Sahani J., Marti-cardona B., Mickovski S.B., Leo

L.S., Porcu F., Bertini F., Montesi D., Vojinovic Z., Di S. Nature-based solutions

for hydro-meteorological hazards: Revised concepts, classification schemes

and databases. Environ. Res. 2019;(179)*108799

https://doi.org/10.1016/j.envres.2019.108799

24. Johnson B.A., Kumar P., Okano N., Dasgupta R., Shivakoti B.R., Nature-

based solutions for climate change adaptation: Asystematic review. Nat Based

Solut. 2022;(2):100042. https://doi.org/10.1016/j.nbsj.2022.100042

25. UNFCCC, FCCC/CP/2015/10/Add.1. 2016.

26. Reid W.V., Watson R.T., Rosswall T., Steiner A., Topfer K., Arico S.

Millennium Ecosystem Assessment: Ecosystems and Human Well-Being

Synthesis Report. 2005.

27. Fang Y., Gundersen P., Vogt R.D., Koba K., Chen F., Xi C. Atmospheric

deposition and leaching of nitrogen in Chinese forest ecosystems. Journal of

ggéest Research. 2011;16(5):341-350. https://doi.org/10.1007/s10310-011-
7-4

28. Pohjanmies T., Trivino M., Le Tortorec E., Salminen H., Ménkkénen M.

Conflicting objectives in production forests pose a challenge for forest manage-

ment. Ecosystem Services. 2017;(28):298-310.

https://doi.org/10.1016/j.ecoser.2017.06.018

29. Martin-Lépez B., Oteros-Rozas E., Cohen-Shacham E., Santos-Martin F.,

Nieto-Romero M., Carvalho Santos C., Gonzalez J.A., Garcia Llorente M.,

Klass K., Geijzendorffer |I. Ecosystem Services Supplied by Mediterranean

Basin Ecosystems. In Handbook of Ecosystem Services; Potschin, M., Haines-

Young, R., Fish, R., Turner, K., Eds.; Routledge: New York.

30. Hossain M.S., Pogue S.J., Trenchard L., Van Oudenhoven A.P.E.,

Washbourne C.L., Muiruri E.W., Tomczyk A.M., Garcia-Llorente M., Hale R.,

Hevia V., et al. Identifying future research directions for biodiversity, ecosystem

services and sustainability: perspectives from early-career researchers. Int. J.

Sustain. Dev. World Ecol. 2018;(25):249-261.

https://doi.org/10.1080/13504509.2017.1361480

31. Derouin S. Deforestation: Facts, Causes & Effects. 2019. Live Science.

https://www.livescience.com/27692-deforestation.html

32. Cesareo K., Walker L., Varela J., Smith A. Deforestation and Forest

Degradation Threats WWF. World Wildlife Fund. 2021. https://www.world-

wildlife.org/threats/deforestation

33. Voumatter A. Deforestation What Is 1t? What Are Its Causes, Effects, And

Solutions? 2020. https://youmatter.world/en/definition/definitions-what-is-defi-

nition-deforestation-causes

34. McGrath M. Deforestation: Tropical tree losses persist at high levels. BBC

News. 2019. https://www.bbc.com/news/science-environment-48037913

35. Onekindplanet.org. Top 10 - The World’'s Most Endangered Animals -

OneKind. OneKindPlanet. 2016. https://onekindplanet.org/top-10/top-10-

worlds-most-endangered-animals/

36. UNFCCC, the role of conservation, sustainable management of forests, and

enhancement of forest carbon stocks in developing countries UNFCCC COP

16 Cancun. 2010.

37. UNFCCC Guidance on systems for providing information on how safe-

guards are addressed and respected and modalities relating to forest reference

emission levels as referred to in decision 1/CP.16 Decision CP.17. 2011.

38. Huettner M., Leemans R., Kok K., Ebeling J. A comparison of baseline

methodologies for Reducing Emissions from Deforestation and Degradation.

Carbon balance and management. 2009;4(1):1-12.

https://doi.org/10.1186/1750-0680-4-4

39. Geist H.J., Lambin E.F. What drives tropical deforestation? LUCC Report

series. 2001;(4):116.

40. Boucher D.H. Brazil's Success in Reducing Deforestation of Tropical Forest

and Climate Briefing Cambridge. 2011.

41. Curtis P.G., Slay C.M., Harris N.L., Tyukavina A., Hansen M.C. Classifying

drivers of global forest loss. Science. 2018;(361):1108-1111.

https://doi.org/10.1126/science.aau3445

42. Heltberg R., Arndt T.C., Sekhar N.U. Fuelwood consumption and forest

degradation: a household model for domestic energy substitution in rural India.

Land Econ. 2000;(76):213-232. https://doi.org/10.2307/3147225

43. Rudel T.K., Defries R., Asner G.P., Laurance W.F. Changing drivers of

deforestation and new opportunities for conservation. Conservation Biology.

2009;23(6):1396-1405. https://doi.org/10.1111/j.1523-1739.2009.01332.x

44. Gibbs H.K., Ruesch A.S., Achard F., Clayton M.K., Holmgren P.,



Ramankutty N., Foley J.A. Tropical forests were the primary sources of new
agricultural land in the 1980s and 1990s. Proceedings of the National Academy
of Sciences. 2010;107(38):16732-16737.
https://doi.org/10.1073/pnas.0910275107

45. Burgess R., Hansen M., Olken B.A., Potapov P., Sieber S. The political
economy of deforestation in the tropics. Q. J. Econ. 2012;(127):1707-1754.
https://doi.org/10.1093/qje/qjs034

46. Smith J., Obidzinski K., Subarudi, Suramenggala I. lllegal logging, collusive
corruption, and fragmented governments in Kalimantan, Indonesia. Int. For.
Rev. 2003;(5):293-302. https://doi.org/10.1505/IFOR.5.3.293.19138

47. Wright S.J., Sanchez-Azofeifa G.A., Portillo Quintero C., Davies D. Poverty
and corruption compromise tropical forest reserves. Ecol. Appl.
2007;(17):1259-1266. https://doi.org/10.1890/06-1330.1

48. Ewers R.M. Interaction effects between economic development and forest
cover determine deforestation rates. Global Environmental Change. May
2006;16(2):161-169. https://doi.org/10.1016/j.gloenvcha.2005.12.001

49. Sandker M., Finegold Y., D’Annunzio R., Lindquist E. Global deforestation
patterns: comparing recent and past forest loss processes through a spatially
explicit analysis. Int. For. Rev. 2017;(19):350-368.
https://doi.org/10.1505/146554817821865081

50. Bertot J.C., Jaeger P.T., Grimes J.M. Using ICTs to create a culture of
transparency: E-government and social media as openness and anti corruption
tools  for  societies. Gov. Inf. Q. 2010;(27):264  271.
https://doi.org/10.1016/j.giq.2010.03.001

51. Kolstad ., Wiig A. Is transparency the key to reducing corruption in
resource-rich countries? World Dev. 2009;(37):521-532.
https://doi.org/10.1016/j.worlddev.2008.07.002

52. Davalos L.M., Sanchez K.M., Armenteras D. Deforestation and coca culti-
vation rooted in 20s development projects. Bioscience. 2016;(66):974-982.
https://doi.org/10.1093/biosci/biw118

53. Landholm D.M., Pradhan P., Kropp J.P. Diverging forest land use dynam-
ics induced by armed conflict across the tropics. Glob. Environ. Chang.
2019;(56):86 94. https://doi.org/10.1016/j.gloenvcha.2019.03.006

54. Negret P.J., Sonter L., Watson J.E.M., Possingham H.P., Jones K.R,,
Suarez C., Ochoa-Quintero, J.M., Maron M. Emerging evidence that armed
conflict and coca cultivation influence deforestation patterns. Biol. Conserv.
2019;(239):108176. https://doi.org/10.1016/j.biocon.2019.07.021

55. Kummer D.M., Turner B.L. The human causes of deforestation in Southeast
Asia. Bioscience. 1994;44(5):323-328.

56. Angelsen A., Kaimowitz D. Rethinking the causes of deforestation:
Lessons from economics models. The World Bank Research Observer.
1999;14(1):73-98.

57. Bebbington A.J., Bebbington D.H., Sauls L.A., Rogan J., Agrawal S.
Gamboa S., Imhof A., Johnson K., Rosa H., Royo A., Toumbouroum T.,
Verdum R. Resource extraction and infrastructure threaten forest cover and
community rights. Proceedings of the National Academy of Sciences. 2018.
December 2018;115(52):13164-13173.
https://doi.org/10.1073/pnas.1812505115

58. Butler R.A. Tropical forests’ lost decade Analysis of the 2010s. 2019.
Available at: https://news.mongabay.com/2019/12/tropical-forests-lost-decade-
the-2010s/

59. Pendrill F., Persson U.M., Godar J., Kastner T., Moran D., Schmidt S, Wood
R. Agricultural and forestry trade drives a large share of tropical deforestation
emissions. Global Environmental Change. 2019;(56):1-10.
https://doi.org/10.1016/j.gloenvcha.2019.03.002

60. Seymour F., Harris N.L. Reducing tropical deforestation. Science.
2019;365(6455):756-757. https://doi.org/10.1126/science.aax8546

61. Vilela T., Malky-Harb A., Bruner A., de Silva-Arruda V. L., Ribeiro V., Costa
Alencar A.A., Escobedo-Grandez A.J., Rojas A., Laina A., Botero R. A Better
Amazon Road Network for People and the Environment. Proceedings of the
National Academy of Sciences (PNAS). 2020;117(13):7095-7102.
https://doi.org/10.1073/pnas.1910853117

62. Carneiro da Cunha M., Caixeta R., Campbell J.M., Fausto C., Kelly J.A,,
Lomnitz C., LondofioSulkin C.D., Pompeia C., Vilaga A. Indigenous peoples
boxed in by Brazil's political crisis. HAU: Journal of Ethnographic Theory.
2017;7(2). https://doi.org/10.14318/hau7.2.033

63. Fernandez Milmanda B. Agrarian Elites and Democracy in Latin America
After the Third Wave. Oxford Research Encyclopedia of Politics. Oxford
University Press. 2019.

64. Arsel M., Hogenboom B., Pellegrini L. The extractive imperative and the
boom in environmental conflicts at the end of the progressive cycle in Latin
America. The Extractive Industries and Society. November 2016;3(4).
https://doi.org/10.1016/j.exis.2016.10.013

65. Sarmiento L.H., Ordéfiez R., Alonso A. Revisién de gasto sector de ambi-
ente y desarrollo sostenible. Bogota: Fedesarrollo, 2017. 66 p.
https://www.repository.fedesarrollo.org.co/handle/11445/3504

66. Provencio E., Carabias J. El presupuesto federal de medio ambiente: un
trato injustificado y desproporcionado. 2019. https://estepais.com/ambiente/el-
presupuesto-federal-de-medio-ambiente-un-trato-injustificado-y-despropor-
cionado/

67. Pereira E.J. de A.L., Ribeiro L.C. de S., Freitas L.F. da S., de Barros Pereira
H.B. Brazilian Policy and Agribusiness Damage the Amazon Rainforest. Land
Use Policy. 2020;(92):104491.
https://doi.org/10.1016/j.landusepol.2020.104491

68. McSweeney K., Wrathall D.J., Nielsen E.A., Pearson Z. Grounding traffic:

About the Authors:

Alemitu Worku - https://orcid.org/0009-0006-8825-6933,
alemituworku13@gmail.com

Semaigzer Ayalew - https://orcid.org/0009-0008-3335-8603,
semaigzer21@gmail.com

The cocaine commodity chain and land grabbing in eastern Honduras.
Geoforum. 2018;(95):122 132. https://doi.org/10.1016/j.geoforum.2018.07.008
69. Clerici N., Armenteras D., Kareiva P., Botero R., Ramirez-Delgado J.P.,
Forero-Medina G., Ochoa J., Pedraza C., Schneider L., Lora C., Gémez C.,
Linares M., Hirashiki C., Biggs D. Deforestation in Colombian protected areas
increased during post-conflict periods. Scientific Reports. 2020;(10):4971.
https://doi.org/10.1038/s41598-020-61861-y

70. Kaimowitz D., Smith J. Soybean technology and the loss of natural vegeta-
tion in Brazil and Bolivia. In book: Agricultural technologies and tropical defor-
estation. Wallingford, Publishing. 2001. pp.195-211.
http://dx.doi.org/10.1079/9780851994512.0195

71. Deonandan K., Dougherty M.L. (eds.). Mining in Latin America: Critical
Approaches to the New Extraction. London and New York, Routledge. 2016.
72. Ellis E.A., Romero Montero J.A., Hernandez Gémez |.U., Porter-Bolland L.,
Ellis P.W. Private property and Mennonites are major drivers of forest cover
loss in Central Peninsula, Mexico. Land Use Policy. 2017;(69):474 484.
https://doi.org/10.1016/j.landusepol.2017.09.048

73. Thiede B.C., Gray C. Characterizing the indigenous forest peoples of Latin
America: Results from census data. World Development. 2020;(125):1-14.
https://doi.org/10.1016/j.worlddev.2019.104685

74. Abdullah S.A., Hezri A.A. From forest landscape to agricultural landscape
in the developing tropical country of Malaysia: pattern, process, and their sig-
nificance  on  policy. Environ ~ Manag.  2008;42(5):907-917.
http://dx.doi.org/10.1007/s00267-008-9178-3

75. Afrane Y.A., Little T.J., Lawson B.W., Githeko A.K., Yan G. Deforestation
and vectorial capacity of Anopheles gambiae Giles mosquitoes in malaria
transmission, Kenya. Emerg Infect Dis. 2008;14(10):1533-8.
http://dx.doi.org/10.3201/eid1410.070781

76. Chaves L.F., Koenraadt C.J. Climate change and highland malaria: fresh
air for a hot debate. Q Rev Biol. 2010;85(1):27-55.
http://dx.doi.org/10.1086/650284

77. Angelsen A., Shitindi E.F.K., Aarrestad J. Why do farmers expand their land
into forests? Theories and evidence from Tanzania. Environment and
Development Economics. February 2001;4(03).
http://dx.doi.org/10.1017/S1355770X99000212

78. Effects of Deforestation. 2010. Retrieved from StudyMode.com
http://www.studymode.com/ess ays/Effects-Of-Deforestation-498391.html

79. Bryant D., Nielsen D., Tangley L. The Last Frontier Forests: Ecosystems
and Economies on the Edge, Washington, DC. World Resources Institute.
1997. 42 p. https://archive.org/details/lastfrontierfore00brya

80. Hansen C.P. Making available information on the conservation and utiliza-
tion of forest genetic resources. The FAO Worldwide Information System on
Forest Genetic Resources. 1997.

81. Gibson C.C., McKean M.A., Ostrom E. Explaining deforestation: the role of
local institutions. People and forests: communities, institutions, and gover-
nance. 1998. pp.1-26.

82. Hance J. Tropical deforestation is one of the worst crises since we came
out of our caves. 2008. https://news.mongabay.com/2008/05/tropical-defor-
estation-is-one-of-the-worst-crises-since-we-came-out-of-our-caves/

83. Myers N., Mittermeier R.A., Mittermeier C.G., Da Fonseca G.A., Kent J.
Biodiversity hotspots for conservation priorities. Nature. 2000;403(6772):853-
858. https://doi.org/10.1038/35002501

84. Reid W.V., Mooney H.A., Cropper A., Capistrano D., et al. Ecosystem and
Human well-being:synthesis. Millennium Ecosystem Assessment. Island Press,
Washington DC. 2005.

85. Fagariba C.J., Song S., Soule S.K. Livelihood Economic Activities Causing
Deforestation in Northern Ghana: Evidence of Sissala West District. Open J.
Ecol. 2018;08(01):57-74. http://dx.doi.org/10.4236/0je.2018.81005

86. Kartawinata K. An overview of the environmental consequences of tree
removal from the forest in Indonesia. In Biological and sociological basis. 1979.
87. Ranganathan S. Agro-forestry: Employment for millions. Bombay: Tata
Press. 1979.

88. Eckholm E. Losing ground: Environmental stress and world food prospects.
Worldwatch Institute with the support and cooperation of the United Nations
Environment Program. New York. 1976.

89. Powell J.W. Wood waste as an energy source in Ghana. In Renewable
energy resources and rural applications in the developing world, ed. Norman
Westview Press. 1978.

90. Boadi S., Nsor C.A., Antobre O., Acquah E. An analysis of illegal mining on
the Offin Shelterbelt forest reserve, Ghana: Implications on community liveli-
hood. Journal of Sustainable Mining. December 2016;15(3):115-119.
http://dx.doi.org/10.1016/j.jsm.2016.12.001

91. Chomitz K.M., BuysP., Luca G.D., Thomas T.S., Wertz-Kanounnikoff S. At
loggerheads? Agricultural expansion, poverty reduction, and environment in the
tropical forests. World Bank Policy Research Report. World Bank, Washington
DC. 2007.

92. Myers N., Mittermeier R.A. Biodiversity hotspots for conservation priorities.
Nature. 2000;(403):853-854. http://dx.doi.org/10.1038/35002501

93. FAO. 2017. The State of the World's Forests 2016; FAO: Rome, ltaly.

94. State of the World’'s Forest. FAO, Rome. 2011. 163 p.
https://lwww.fao.org/3/i2000e/i2000€00.htm

95. Global Forest Resource Assesment, 2010. Main Report. FAO Forestry
Paper 163. Rome, Italy. 2010. 340 p.
https://lwww.fao.org/3/i1757e/i1757e€00.htm

06 aBTOpax:

Anemuty Bopky - https://orcid.org/0009-0006-8825-6933,
alemituworku13@gmail.com

Cemaursep Asanes - https://orcid.org/0009-0008-3335-8603,
semaigzer21@gmail.com



