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ABSTRACT

The main aim of this thesis is to examine the use of environmental taxes together with other
variables in effectively protecting forest areas among 17 African countries during the period
2001 to 2018. The thesis achieved this goal by applying the Random effects model. The
empirical results show that more deforestation and urbanization continue to be a problem to
forestry and can lead to the depletion of forest areas, while an increase in environment taxes
and improvements in institutions results in forest area conservation. These results vary across
different levels of significance. The study also found that an increase in population density
results in loss of forest cover and is significant at all levels. Meanwhile, an increase in
agriculture land use negatively affects forest cover. Furthermore, the impact of environmental
taxes on forest cover is positive and statistically significant. In view of the results, the study
recommends that African countries should focus on implementing policies that mitigate
deforestation and promote sustainable urbanization and consumption of clean energy.
Additionally, they should focus on finding ways to control population growth and agriculture
land use so that more forest areas can be preserved. The study further recommends that African
countries should use both protection policies such as environmental taxes, fines, enforcement
of property rights, laws and regulations, and promotion policies such as good agricultural
practices, environmental education, birth control mechanisms, and use of clean, efficient and

environmentally friendly energy sources to mitigate deforestation.

Keywords: Environmental taxes, Effectiveness, Deforestation, Conservation, Random

effects model
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1 INTRODUCTION

1.1 BACKGROUND

Contrary to national or regional phenomena, which have caused governments of various
nations to express considerable worry due to the potential harm to the environment and its
natural resources in the near future, climate change is an international phenomenon. It has had
a tremend ous impact on the environment of the world as well as the viability of economies and
society. Taking quick action to address climate change challenges is now necessary on a global
scale. As more lives and assets are lost globally each year, its negative impacts are becoming
more pronounced and severe. Despite the suffering and sorrow caused by climate change,

countries are taking a very long time to carry out their obligations underthe Paris Agreement.

The negative implications of climate change must be understood by policy makers and
economic actors (producers, consumers, engineers, scientists, etc.). As a result, study on
climate change issues gives them access to empirically supported research, allowing them to
examine ongoing developments essential for sustainable development. In this regard, having
cutting-edge scientific knowledge about climate change and environmental sustainability is
crucial for developing effective adaptation and mitigation mechanisms that are also
environmentally friendly, as well as for proposing solutions to lessen and overcome the

negative effects of climate change on the planet.

Stern (2006) asserts that "a mountainous body of scientific information now amply
demonstrates that climate change is an important and urgent issue. The Earth's climate is
rapidly changing, primarily as a result of human-caused increases in greenhouse gases.
Although studies on climate change are still in the early stages, there are some well-established
key components that earth scientists developed. The release of GHGs exacerbates climate
change. Rising greenhouse gas (GHG) emissions therefore result in climate change-related
impacts including global warming that eventually endanger both human health and the
environment's quality. Carbon dioxide is the main and most rapidly expanding source of GHG
emissions (CO2). Deforestation, Gross Domestic Product (GDP) per capita, and population
growth are a few of the causes contributing to the rise in energy-related CO2 emissions (Fan,
Zhang, & Wang, 2017, Z. Liu & Zhao, 2015; X. Xu & Ang, 2014; Yao, Huang, & Song, 2019).
Increased demand for goods and services due to population growth will lead to more

deforestation and the creation of greenhouse gases (GHGs) (Tamirisa, 2008).



According to the Emissions Gap Report 2022, if global warming continues, emissions must be
reduced by 45 percent. Although there are ways to change societies, the moment is now for
global cooperation. About 17% of the world's GHG emissions were caused by deforestation
and forest degradation (Rogner etal., 2007). Houghton (1991) asserts that deforestation directly
affects global warming because it alone is responsible for about a quarter of all anthropogenic
carbon emissions worldwide. In developing nations, where the share of deforestation related
GHG emissions was projected to be around 25%, a greater proportion of emissions from
deforestation and forest degradation occur (Houghton, 2005). According to the
Intergovernmental Panel on Climate Change (IPCC, 2001), deforestation has been identified
as the second-largest source of GHG emissions (Leplay & Thoyer, 2011). Over the past ten

years, it is projected to have contributed two gigatons of carbon (GtC) every year.

In its most thorough evaluation of forests to date, the Food and Agriculture Organization of the
United Nations (FAO, 2000) estimates that 12.9 million hectares of land are lost to
deforestation year. Additionally, the net loss of forest area is minimized by forest planting,
landscape restoration, and natural forest extension. Deforestation is a complicated process that
involves numerous factors interacting at various scales. Urbanization and agriculture are often
listed as the two main proximate drivers of deforestation in most regions, notably in Africa
where population development is requiring more land for settlements and food production
(Geist & Lambin, 2002). The main causes of deforestation between 2001 and 2021, according
to Hansen et al. (2013), were wildfire, shifting agriculture, forestry, urbanization, and
commodity-driven deforestation. However, the major causes of deforestation were id entified
as urbanization and commodity-driven deforestation. According to FAO (2006), the annual net
change in forest area between 2000 and 2005 was expected to be -7.3 million hectares. The
predicted 1.1 GtC reduction in annual GHG emissions results from this. In contrast, the use of
fossil fuels resulted in emissions of 7.3 GtC in 2003. (Marland, Boden, & Andres, 2008).
Governments have found it challenging to combat deforestation because of the complexity of
its causes and the fact that many land uses generate better incomes than do those on wooded

areas.

A Dynamic Integrated Model of Climate and the Economy, according to Nordhaus (2019),
models the fundamental connection between climate change and the economy (DICE). The
DICE model's fundamental architecture is depicted in Figure 3. See Nordhaus for a thorough

discussion of the DICE model's development (2018).
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Figure 1. The Circular Flow of Global Warming Science, Impacts, and Policy (adapted from
Nordhaus (2019, p. 1999)).

Beginning from the upper left box, where economic expansion skews price signals, increasing
CO2 emissions into the atmosphere is the starting point. The upper right box is where CO2
emissions and other factors that can cause significant changes in the climate system are located
after this. This leads us to the bottom right box, where we can see how climatic changes have
an impact on both natural and human systems. Finally, this leads to the lower left box, where
society responds to climate change issues through policies. The arrows depict the connections
between the various aspects of the political, economic, and climatic systems. However, the
dashed lines indicate that there are currently no reliable international agreements that can be
utilized to control GHG emissions, including CO2 emissions (Nordhaus, 2018). These also

imply that there are no laws in place to lessen the effects of climate change.

As a result, government institutions now place a high priority on protecting and managing the
environment. For instance, Europe uses several economic tools to address environmental
challenges, such as environmental taxes, fees, and charges, tradable licenses, deposit-refund
systems, and subsidies. Environmental levies are the most successful strategy in the Baltic
states for boosting productivity and safeguarding natural resources. The environment is
negatively impacted by the cost of activities and the pricing of commodities. Vendiktovien,

Pereira, and Emiauskas (2008).



Multiple ways exist for this theory to add tothebody of literature. The first step is to investigate
how environmental taxes affect GHG emissions as well as forest cover in a few African nations.
It also makes use of a quantile regression model, and the results showed that environmental
fees had a favorable effect on lowering GHG emissions and deforestationin 17 African nations.
And third, it uses the random effect model to evaluate the effectiveness of environmental taxes.
Some authors perceive climate policy as a new opportunity to effectively reduce significant
sources of GHG and biodiversity loss as well as to increase incomes of many people in rural
areas whose livelihood depends on forests. The implementation of measures to reduce
deforestation would require innovative financial mechanisms in the context of global climate
policies. Before considering enacting policies to conserve the environment and safeguard the
climate, it is crucial to understand the nature and causal relationship between GHG emissions,

deforestation, and environmental taxation.

The research contributes to the Sustainable Development Goals (SDGs) for the environment,
including goals 6 (clean water and sanitation), 7 (affordable and clean energy), 11 (sustainable
cities and communities), 12 (responsible consumption and production), 13 (climate action), 14
(life below water), and 15 (life above land) (life on land). Additionally, because all of the SDGs
are interconnected—that is, actions in one area have an impact on results in other areas—
development must strike a balance between environmental, social, and economic sustainability.
In order to achieve the SDGs, national governments or their agencies should "prioritize SDGs,
develop coherent and integrated implementation strategies, and allocate resources,
responsibility, and authority taking, into consideration priorities relating to economic
development, nature conservation, and social inclusion”, according to the UN. Katila and

others (2019, p. 581).



1.2 OVERVIEW OF ECONOMIC INSTRUMENTS IN FORESTRY SECTOR

In this chapter of the thesis, the focus turns to the overview of the forestry sector and its
importance in developing African countries, economic instruments and its contribution to the

forestry sector as well as the challenges facing the sector.

1.2.1 FORESTRY SECTORAND ITS IMPORTANCE

Natural or planted forests offer a wide range of benefits and services to people, animals, and
the environment, including carbon storage, biodiversity habitat, water filtering, climate
mitigation, timber and non-timber products, tourism, and aesthetic qualities (FAO, 2010;
Myers et al., 2013). Despite the immense advantages of forests, human activities have resulted
in deforestation, which has negatively impacted natural ecosystems. In addition to the non-
timber contributions it makes directly and indirectly to the communities in and around the
regions where timber is produced, the forestry sector also contributes by producing timber. The
industry makes a considerable contribution to the economy as a source of raw materials, a

marketplace for goods and services, and a source of foreign exchange (Chapman, 2020).

1.2.2 ECONOMIC INSTRUMENTS AND CONTRIBUTION TO FORESTRY
PROTECTION

Environmental rules could be thought of as tools created for the environmentally sound
management of the environment. They are defined as all relevant judicial, administrative, and
regulatory decrees, judgments, and orders relating to the protection of human health or the
environment as well as all applicable statutes, regulations, rules, ordinances, codes, licenses,
permits, orders, approvals, plans, authorizations, concessions, franchises, and similar items
from all governmental entities. All requirements, including but not limited to those on
reporting, licensing, permitting, investigations, and remediation of emissions, discharges,
releases, or threatened releases of hazardous materials, chemical substances, pollutants,
contaminants, or dangerous or toxic substances, materials, or wastes whether solid, liquid, or
gaseous in nature, into the air, surface water, groundwater, or land, are covered by these without
limitation. Chemical substances, pollutants, contaminants, hazardous or toxic substances,

materials, or wastes, whether solid, liquid, or gaseous in nature, as well as all requirements



relating to the protection of flora and fauna, including employees, employers, and/or the
general public, may be covered by them. Economic tools can, in theory, help to increase the
effectiveness and efficiency of environmental policy. By giving polluters more leeway in how
they comply with a mandated decrease in pollution levels, they may lower the financial cost of
reaching a certain level of environmental protection or allow for further environmental
improvements without raising the associated economic costs. Businesses have the option to
reduce emissions by another unit if the cost of doing so is less than the emission tax, or to pay
the tax if marginal abatement costs are significant. As a result, businesses with the lowest
pollution abatement costs reduce pollution the most, whereas businesses that find it expensive
to reduce emissions choose to pay the tax. Because they encourage polluters to find ways to
cut pollution by more than is necessary to comply with present regulatory criteria, they may
promote more rapid innovation in pollution prevention and control technology. Polluters must
pay for residual emissions in addition to abatement expenditures because of the specificity of
a tax. As a result, there is a constant incentive to cut pollution-related expenses and emissions
in order to avoid paying the tax (von Moltke, 2004). Some financial tools generate income that
can be applied in many ways. The use of environmental tax revenue or other revenue derived
from taxes related to the environment is decided by more general policy considerations or may
allow for the reduction of other taxes. Instead, the money might be set aside for specific
expenditures, most of which would be environmentally beneficial. Theoretically, earmarking
violates the "Polluter Pays" principle (by lowering the net cost of polluters who gain from
earmarked expenditures) and could result in the inefficient use of tax dollars. However, by
guaranteeing a minimum level of targeted public spending on the environment, earmarking
may increase the political acceptability of environmental taxes and guarantees. Additionally,
the careful and controlled distribution of subsidies might encourage the growth of a market-

based environmental financing sector (OECD, 2003).

1.2.3 CHALLENGES FACING THE FORESTRY SECTOR

Deforestation is the biggest problem the forestry industry is dealing with because it threatens
the industry's very existence. According to the Marrakesh Accord, deforestationis the direct
human-induced conversion of forested land to non-forested land. According to Murthy et al.
(2013), deforestation is the long-term or permanent conversion of land from forest to non-

forest. The FAO defined deforestation as either the long-term decline of the tree canopy cover



below the minimum 10% level or the transfer of forest toanother land use, according to Murthy
et al. (2013). Pimm (2022) defines it as the human-caused clearance or thinning of forests for
a variety of uses, such as farming, grazing, building, mining for minerals and wood, and other
activities. Overexploitation, overgrazing, illegal encroachments, unsustainable practices, forest
fires, and the haphazard placement of development projects in forested areas have been named
as the main drivers of declining forest richness (Government of India, 1999). Overexploitation
of natural resources, especially forest supply, is always a result of population pressure. Possible
contributing factors include population pressure, poverty, corruption, weak institutions, and
excessive spending habits. This would have a significant negative impact on the environment.
Murthy and co. (2013). Murthy asserts that certain information is crucial for compiling
statistics on deforestation or forest loss. These comprise the area of actual forest that was used
for non-forest uses during the same time, the area that was afforested and gained 10% tree
crown during that time, and the area of forest that was still used for that purpose (Murthy et al.,
2013). Over the years, deforestation has increased steadily at significant rates, particularly in
the tropical regions of developing countries (Hansen et al., 2013; Vancutsem et al., 2021). One
of the main causes of greenhouse gas emissions (CO2, NO2, and methane), biodiversity loss,
and limited ecosystem services is deforestation (IPBES, 2019). Although there are many
interrelated processes and causes that contribute to deforestation (Geist & Lambin, 2002), the
growth of agricultural land use, including cropland, pastures, and tree crops, has been the main
remote cause of tropical deforestation (Busch & Ferretti-Gallon, 2017; Curtis, Slay, Harris,
Tyukavina, & Hansen, 2018; De Sy et al,, 2012). The rapid CO2 emissions that cause
deforestation are largely to blame for the atmospheric conditions that, in tum, cause climate
change on a worldwide scale. The biggest percentage of tree cover was lost in Russia between
2001 and 2021. Brazil, Canada, the United States, and Indonesia come next. Despite the
significant loss of tree cover, Russia experienced the highest increase in tree cover between
2001 and 2012, followed by the United States, Canada, Brazil, and Indonesia. The Democratic
Republic of the Congo (rank 11, with 1.3 000 hectares), South Africa (position 13, with 831
000 ha), Madagascar (position 24, with 405, 000 ha), and Tanzania were the African nations
that were among those in the world that gained tree cover (position 29 with 304, 000 ha).
According to Garzuglia (2018), the FAO projected that there were 3 978 million hectares of
forest worldwide in its first forest assessment report, with 2 612 million hectares (or 60%) of
that total area) being productive forest. The scale of the fruitful forest ensured a sufficient
demand for timber. The world's forest area decreased between 1958 and 1990 (4 405 million

hectares in 1958, 4 126 million hectares in 1963, 4 030 million hectares in the 1970s, 3 603
7



million hectares in 1980, and about 3 442 million hectares in 1990), while it slightly increased
between 1995 and 2010 (2000 -3 454 million hectares, 2005 - 3 869 million hectares, and 2010
- about 3 952 million hectares) (Garzuglia, 2018)

According to Hansen et al. (2013), between 2002 and 2021, the world's total tree cover
decreased by about 16%. Between 1990 and 2020, forest acreage increased somewhat in Asia
and Europe but decreased slightly in Africa and South America. However, although Europe,
North America, and Central America saw a tiny increase in carbon stocks, Africa kept its level.
In terms of the amount of forest land lost, Africa came in second with 106 million hectares,
while South America experienced the most loss (130 million hectares). Policymakers and
international environmental activists are concerned about the fact that Africa and South

America are losing a significant amount of forest area.
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Figure 2: Forest Area cover.

Source: Hansen et al. (2013)

China, Brazil, the EU27 (the other 27 members of the European Union), India, Indonesia,
Russia, and the United States of America are the biggest GHG emitters (USA). Together with
foreign travel, these nations contributed about 55% of the world GHG emissions in 2020.
(UNEP, 2022). Brazil, Russia, and the United States rank among the top countries for global

GHG emissions and deforestation, respectively.

Table 2 shows the amount of carbon emissions by regions respectively during the years 1990,

2000, 2010 and 2020. Africa has the lowest levels of carbon stocks during 1990 and 2020.
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1.3 STATEMENT OF THE PROBLEM

Nearly 43 billion trees could be found on the African continent, with the majority being in
South Africa, Ethiopia, and Nigeria. 26% of the continent is classed as forest. In terms of land
use, Africa is one of the most diversified continents, having a mix of farmland, forests,
grasslands, wetland, and urban areas. Together, grassland and forests cover more than 50% of
the entire continent, while 'other land,' which includes deserts and barren, unproductive areas,
makes up 32.4% of the overall land area. In terms of total forest area, Africa ranks third in the
world. The forests are primarily found in tropical countries in the continent's central and
southern regions, including Zambia, Angola, Tanzania, and the Democratic Republic of the
Congo (DRC). The latter boasts the second-largest rainforest in the world, covering about 152
million hectares, an area five times the size of France, earning the Congo Basin the moniker
"lungs of the globe." Deforestation, however, is still a significant issue (Igini, 2022). According
to the UN Food and Agriculture Organization (FAO), nearly 4 million hectares of African
forests are being destroyed annually at a rate almost twice as fast as the global average. This is
because of various factors, including the expansion of agriculture, human settlements,
commercial logging, inadequate government policies,climate change, and global warming,

among others (Igini, 2022)
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Figure 4. Land use in Africa.

Deforestation has a terrible effect on Africa's ecosystems, biodiversity, and climate. Many of
the effects depend on how resilient the continent is to the threat of climate change. Cutting
down trees would decrease the forest's capacity to produce rain and absorb carbon dioxide,
exposing regions to severe droughts and escalating Africa's continuing water crisis. Kenya in
East Africa, one of the nation’s most frequently hit by severe droughts, has seen a gradual rise
in deforestation rates in recent years. A lack of soil cover would also leave the area vulnerable
to erosion and degradation. Additionally, it would increase the severity and frequency of
floods. In fact, woods act like sponges, soaking up the rain that tropical storms bring. Flooding

is more likely to happen when there aren't enough trees to soak up the water and anchor the
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soil during periods of high rainfall. Across the continent, agricultural production and food
security are seriously threatened by both flooding and soil erosion (Igini, 2022). This
dissertation aims to provide a framework for addressing the issues mentioned in this problem

statement and supported by the following objective and research questions.
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2 OBJECTIVES AND HYPOTHESIS

The main objective of this dissertation is to assess the effectiveness of economic instruments
and their role in environmental protection using data collected from 17 selected developing
countries using data. This objective is broken down into primary objectives parts, which is to
focus on the issue of climate change as a key to environmental policy implementation. Other

fundamental questions we seek to answer, include the following.

1. Does taxation have an effect on deforestation?

2. Will a change in the tax rate lead to a significant change in deforestation across African
countries?

3. Are there relationships between GDP, Urbanization, Population growth, Deforestation
rates, and other variables in selected African countries?

4. What policy recommendations would help the selected African countries achieve

sustainable environmental protection?

RESEARCHHYPOTHESIS

This dissertation focuses on reaffirming the narrative that Environmental taxes are essential in
ensuring Sustainable environmental protection in developing African countries. These
concepts were over the years developed and supported by proponents and schools of thought
including but not limited to: ecological damage theories that include the Environmental
Kuznets Hypothesis (EKC) (Kuznets, 1955) and Decoupling Hypothesis (Ruffing, 2007,
UNEDP, 2016). Based on these, the null hypothesis of the study was tested against the following

alternative hypothesis:

Null hypothesis: Taxation is an effective economic instrument to reduce deforestation or

conserve forest areas in 17 African countries.

Alternative hypothesis: Taxation is not an effective economic instrument to reduce

deforestation or conserve forest areas all 17 African countries.

These hypotheses and their impacts and effectiveness were tested in both the short and long

run and explained during the results and discussions section.

It is also worth noting that the theories mentioned above were further developed and discussed

in section 3.1.
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SIGNIFICANCE AND STRUCTURE OF PAPER

Despite the fact that various authors have conducted studies on the impact and effectiveness of
economic instruments, to date, there is still a lack of studies on the effectiveness of
environmental taxes on forestry protection, especially in these selected African countries. The
novelty of this paper is that it measured the empirical effectiveness of economic instruments
on forestry protection, as well as investigated the importance of the forestry sector over the
years. It further recommended how environmental taxes can be best or better used to ensure
sustainable forestry conservation. The structure of this study is as follows: Chapter 2 covers a
brief overview of economic instruments in forestry and their contribution to forest protection,
as well as the challenges facing over the years. After that, chapter 3 presents the results of the
literature review, which is divided into two parts, namely the theoretical and empirical review.
Chapter 4 comprised of data and methodology; under this section, data sources, variables,
empirical, and econometric procedures are covered. Chapter 5 and 6 provide results and
discussions, respectively. Finally, chapter 7 covers the conclusions and policy
recommendations towards ensuring Sustainable forestry protection and solutions to all

problems faced prior to this study.
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3 LITERATURE REVIEW

In this chapter, the review of literature mainly focusses on two sub-sections; it starts with the
conceptual and theoretical framework on the importance of selected economic instruments,
especially taxes for forestry protection and concludes with the overview of previous studies.
According to the literature, taxes are the most efficient. Taxes are the sub-section conceptual

and theoretical framework on the importance of ecological taxes forforestry protection follows.

3.1 CONCEPTUAL AND THEORETICAL FRAMEWORKON THE
IMPORTANCE OF ENVIRONMENTAL TAXES FOR FORESTRY
PROTECTION

Some theories and arguments have been developed over the years, emphasizing the role and
importance of environmental taxes as a catalyst for sustained forestry protection, particularly
for developing countries. Some of those theories and arguments that have stood the test of time
include Kuznet’s theory on the role of taxes in environmental sustainability, Adam Smith’s
theory of demand and supply, Thomas Malthus’s population theory, The Theory of Reasoned
Action (TRA) , theory of planned behavior (TPB) and Gifford’s social Dilemma model. The

following sections present an overview of these crucial theories.

3.1.1 Kuznets (1955) on the role of GDP on Environmental sustainability

Kuznets described the relationship between inequality and economic growth (Kuznets, 1955).
Simon Kuznets finds that economic inequality is related to changes in economic development.
literature on environmental economics generally argues that economic growth is among the
main determinants of environmental degradation and climate change (McConnell, 1997). Also,
the relationship between environmental degradation, deforestation, and economic growth is
very complex because at low levels of income or development, deforestation and ecological
degradation increase, while, after a certain level of income, they start to improve (McConnell,
1997). This relationship is the EKC. Because the relationship between GDP and environmental
damage is generally similar in shape (inverted U) to the relationship between GDP and
economic inequality, some economists named it the EKC. The same notion was extended also
to describe the relationship between income and environmental problems or degradation. The

EKC predicted the relationship between GDP and the environment was an inverted U-shaped.
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That is to say, as income (GDP) increases, at low levels of income, environmental problems
also increase, but after a certain point, as income increases, environmental drawbacks start to
decline. Through product contributions, many commodities are considered lots of food and raw
materials which can be used by the citizens in an economy. By means of the factors, forestry
is a contributing factor of production, which are essential as supporting inputs for other related
industries. Forestry can also provide employment and serve as a means of employment creation
for associated industries such as food processing, which rely on forests' natural products. At
the same time, several studies acknowledged the importance of these realizations. Bratt (2012)
argues that the relationship between GDP and environmental damage can take other non-
inverted U forms contrary to the EKC. These are the Environmental Daly Curve (EDC)— which
does not have any turning point, and the Environmental Brundtland Curve (EBC)— which takes
a U-shaped form. Dinda (2004) posits that if appropriate environmental policies or actions are
taken, a rise in GDP or economic growth can be a precondition for environmental and climate
improvements. Proponents of the free market, political elites, and those from the corporate
world also argue in the same line that higher economic growth translates to higher welfare.
They like the ‘Business-as-usual’ approach in dealing with environmental issues so that their
profit motive interests are protected and could appear as if their actions are not harming the
environment (Bratt, 2012). Nevertheless, EBC hypothesizes that the relationship between GDP
and environmental degradation takes a U-shaped form; that is, low and high GDP are related
to high environmental damage (Bratt, 2012). High-income countries contribute to more
challenging environmental stress through industrialization, but for developing countries, the

reason behind their contribution to environmental damage cannot be specified.

3.1.2 The theory of Demand and Supply

Adam Smith, the father of Economics, in his economic work of 1776, The Wealth of Nations,
explained the theory of demand and supply extensively. He stated that demand is what
determines supply. To further support his claim, Smith gave a detailed account of a society
where the needs and wants of people determine what the bakers and the butchers provide. The
main assumption of the theory of demand and supply is the ceteris paribus or holding other

things constant assumption”. That is, holding all other factors constant; demand should

determine supply (Kirzner, 2000)
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The theory of demand and supply provides a framework for the demand for forestry products
and the ability of the forests to supply these products. The economy, in this case, has two
dimensions: demand and supply. The demand side looks at the decisions made by people
concerning forest products offered by forests, whereas the supply side has to do with the ability
of for the forest to contain this demand. It is important to note that currently, the demand for
forest products and services, which is influenced by the need for these services, the nature, and

type of services provided.

3.1.3 Malthusian Theory of Population

The Malthusian Hypothesis of Population, developed by Thomas Robert Malthus(2021), is a
theory of exponential population expansion and arithmetic growth of the food supply. Malthus
thought that by implementing proactive and preventive controls, the supply of food and
population expansion could be balanced appropriately. According to the birth rate, he
contended, the human population grows exponentially while the food supply expands more
slowly. If the population keeps increasing, there will be a limit and a shortage of food. Food
shortages are another indication of a growing population. If left unchecked, the infrastructure
of many different social institutions, including the government, the economy, and the
environment, will all be put under pressure. The family tree will continue to expand if every
family member reproduces, for instance. Still, food production develops at an arithmetic rate,
which means that it only rises at certain times. The premise was that if a population grew
unrestrained, it would outgrow its resources. In this context, a fast expanding population would

raise the demand for forest products and the necessity for urbanization, causing people to clear

trees in search of new settlement areas and strain the resource (Malthus 2021).

3.1.4 The Theory of Reasoned Action (TRA) and theory of planned behavior (TPB)

In order to accurately forecast behavioral intentions, the theory of reasoned action (TRA) and
theory of planned behavior (TPB), respectively created by ((Ajzen, 1985) and (Ajzen, 1991)
take into account the individual's attitude, social norms, and sense of control. According to the
Theory of Planned Behavior stated that a person's intention to engage in a desired behavior
(like cutting down trees) is partially influenced by their perception of how influential others

will react to their activities (Venkatesh, Morris, Davis, & Davis, 2003). When used on
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behaviors that a person may voluntarily control, TRA is most effective. Even while attitudes
and subjective norms may be highly motivating, if behaviors are not totally under the control
of the individual, intervening contextual factors may prevent the behavior from being carried
out. The TPB was created to forecast actions in which people have only partial voluntary
control. The TPB develops the idea of perceived behavioral control by taking into account self-
esteem and self-efficacy. According to perceived behavioral control, a person's motivation is
determined by how difficult the actions are thought to be, as well as how well they are thought
to be able to accomplish the activity. It is simple to understand how this theory might apply to
the idea of motivation and adherence to cause deforestation, particularly in the forestry
environment. Low levels of perceived control weaken a person’s impression and conviction
that they can positively impact their own behaviors. This theory is relevant in this situation

because individuals may occasionally be persuaded to start chopping down trees for various

reasons, which could result in deforestation and a reduction in the amount of forest land.

3.1.5 Gifford’s social Dilemma model

Everyone gains from social collaboration, yet some people earn disproportionately from non-
cooperative actions, according to Gifford's definition of a social dilemma. Inother words, while
individuals may benefit from societal collaboration, they may also stand to gain more from
acting selfishly or in their own best interests. Real-world social difficulties frequently entail
contemporary issues like resource scarcity, pollution, or overpopulation. However, simply
social restrictions and laws that encourage self-interested behavior or discredit trust can also
lead to social difficulties. Researchers have made attempts to develop solutions to societal
problems, but these solutions must take place at various levels in order to persuade people to
act in a particular way rather than just changing the rules. The tragedy of the commons, which
refers to a situation where some finite resources are available for many people to exploit, is one
example of this approach. Everyone is motivated to use or amass as much of the common good
as they can. However, excessive use or consumption causes the shared resource in this case
forestry to deteriorate or disappear due to deforestation. As a result, everyone will eventually
suffer as a result of one's best interests. The problem of public goodsis another example. The
free-rider paradox is another name for the public goods conundrum. A public goods dilemma
is a situation in which social collaboration produces some benefits, yet if an individual does

not participate, they still obtain the entire benefit of the product. For instance, people can forgo
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paying taxes or ignore them and still benefit from natural resources such as forests.
Furthermore, the common benefitis not diminished if one person does not pay taxes or chooses
to ignore them. However, the forests will diminish whenever more people start taking

advantage of others.(Gifford n.d,1990.)

3.2 Empirical Literature Review

Several empirical studies on the impact and effectiveness of environmental taxes across the
world were conducted. Forest fees (or taxes) are assessments made by the concessionaire to
the forest owner (i.e., the nation) in exchange for the right to harvest a specific area of land
during a specific time period. Taxes and fees have two separate economic purposes. They first
help the government. to take advantage of some of the benefits that come with natural forests'
economic rents. Second, they influence harvesters' actions, which may contribute to the long-
term viability of forest exploitation. Therefore, by internalizing the long-term, non-wood, and
off-site values of the tropical forests under exploitation, forest taxes (or fees) may serve as
Pigouvian taxes.(Merry and Amacher, 2005)

It is possible that the first of these two purposes served the initial purpose for which forest
taxes were established. Since the early 1980s, this position has become more crucial due to the
need for revenue in African countries that were dealing with severe fiscal account imbalances.
Government rules have been anticipated to help achieve forest conservation goals. This is
indeed one of the primary functions that the State still performs in Central Africa, albeit
insufficiently dueto the limited institutional capacity and governance that define the majority
of the continent's timber producing nations. The requirement to create and implement forest
management plans and the choice by governments to administratively set timber output quotas,
the latter of which is based on caps on total or per-hectare production, are examples of these
rules.(L1 and Izlar, 2021) The "role of environmental taxation is precisely to take them into
account, to internalize them, either by penalizing practices that should be changed (a high tax
rate and a narrow base, typical features of an environmental tax), or by imposing lower tax
rates on operations as a whole (but with a broader base, in line with normal taxation logic), and
using the funds raised to finance renewal projects and to compensate for environmental
degradation.(Hafeez et al., 2020)

The authors of this new school of thought concur that taxes and fees should be modified to

account for harmful distortionary incentives. While some suggested making the area tax the
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main forest price, others, like (Alain Karsenty, 2010), emphasized the need of "eco-
certification." as well as the significance of sector policy harmonization (e.g., with agricultural

operations).

On the role of forest taxation in forest management and its potential as a part of public policies,
there have been heated discussions. Analysts are evaluating the consequences of some reforms
in various ways, such as the controversial adoption of auctions for granting concessions in
Cameroon. The level of taxes and the structure of the taxation system, according to empirical
analysis and statistics, are two distinct issues that are sometimes conflated but should be taken
into account individually. Economic models frequently ignore the diversity of

enterprises.(Daly-Hassen et al., 2010)

The precise setting in which the fiscal reform is to be implemented is crucial, and a number of
instruments, including fiscal and non-fiscal, economic and regulatory ones, should be
developed and put into action simultaneously to have a systemic impact. Rarely is this
achievable with just one reform. It is important not to overstate the role that fiscal instruments
can play in promoting sustainable forestry management, although there are opportunities if
taxation is used in conjunction with other measures and public policies rather than as a stand-

alone measure.(Barbone and Zalduendo, 2000; Daly-Hassen et al., 2010)

The "economics" of the environment received more attention in the 1980s and the beginning
of the 1990s (e.g. Berck, 1987). Many authors made the case that market forces, as opposed to
bureaucrats, may better regulate deforestation, particularly in nations with weak governance.
Market-based rewards could assist in reducing deforestation by natural resources have a
resource value equivalent to the extra earnings from forest exploitation, much like land has a
rent value. Internalizing harmful outside influences. More precisely, it was believed that
outmoded forest levies and taxes contributed to the underpricing of timber, which in tum
encouraged deforestation. This led to serious waste in the harvesting and processing process
by sending out incorrect signals about the worth of forests. In other instances, low taxes and
fees induce inefficiencies and skew decisions about how to manage forests, which has a
detrimental impact on government revenue.(Susswein, 2003)

Various authors have investigated the impacts of environmental taxes on deforestation in

different region, and their results demonstrated that environmental taxes reduce deforestation
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(Andersson, 2015; Chen, Zhou, Li, & Li, 2017; Gemechu, Butnar, Llop, & Castells, 2014; Hu
& Zhou, 2014; Miller & Vela, 2013; S.-C. Xu & Long, 2014; Yang, Fan, Yang, & Hu, 2014)

In China, Lu, Tong, and Liu (2010) used the dynamic recursive general equilibrium model to
model the impacts of an environmental tax on the Chinese economy. They established that the

effect of a carbon tax policy on deforestation and GDP is not significant

Others suggested raising forest fees and taxes to address these issues, preferably as near to the
value of economic rents as possible while some suggested combining various forest fees and
coming up with various ways to raise them. Annual concession fees, for instance, were advised
by .(Grut, 1991; Grut et al., 1993) while tumpage fees and profit taxes were suggested by
(Barbone and Zalduendo, 2000).

The "increase taxes" narative, which was intended to cut profit margins, received harsh
criticism from a number of authors (e.g., (Topa, 2006; Topa and Pendleton, 1998)). This writer
made a point of saying that not all taxation and charge structures "support sound forest
management." While some can bring in a sizable sum of money for the State without changing
the firm's behavior, others might even promote questionable forest management techniques.
(Topa and Pendleton, 1998) argues that simply increasing forest fees may not result in the
management of forests in a sustainable manner because fiscal instruments based on output (the
number of logs or total timber production in cubic meters) “do not necessarily provide
incentives to improve forest management, limit waste and logging damage.” They further
acknowledged the fact that some levies are challenging to collect and do not account for the
long-term societal consequences of forest exploitation..

(A. Karsenty, 2010; Karsenty et al., 2008) asserts that high taxes (redistribution from loggers
to the State) will not have a predictable impact on loggers as a group due to the significant
variability among loggers. Additionally, he makes the argument that the objectives of raising
tax income for the government and preventing environmental deterioration can be at
odds.Further he argued that the importance of forest taxes as a supporting instrument for
sustainable forest management shouldn't be overstated or ignored.

(Hawkins, 2000) in his study takes into account the present and future usage of economic
instruments such as taxes by governments as tools for implementing policy. He argues that in
many affluent nations, previous overregulation combined with a severe lack of qualified
environmental enforcers necessitated the addition of well-targeted economic tools and green
levies to regulatory frameworks and that it is also debatable whether they should be applied to

nations without sophisticated environmental management systems. Therefore the issue for
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policymakers is to create regulations that allow market forces to work in the environmental
realm, such as through a system of pollution fees that is primarily meant to encourage higher

environmental efficiency.(Hawkins, 2000)

(Lund, 2006)discuss taxation difficulties in regard to the decentralization of forest resources
using early empirical data from Tanzania in the form of records of forest taxes from 12 villages
that have been given control over the taxation of forest products as a result of a decentralization
reform. They argued that taxes on forest products may be progressive or regressive in relation
to income distribution, and decentralization of forest resources can significantly increase the
effectiveness of taxes. As a result, the effectiveness of increasing forest taxation in reducing
poverty is unclear and heavily reliant on the local pattern of forest use. The evidence that
suggests forest decentralization can increase the effectiveness of taxing forest products runs
counter to some of the general discussion regarding the effects and potentials of
decentralization on taxation, and thus supports the idea that natural resource decentralization

should continue.(Lund, 2006)

The management and utilization of natural forests in Malawi and Zimbabwe has been impacted
by colonial and post-colonial land policies and legislation, according to (Kowero et al., 2001).
Customary or tribal trust land designated by colonial governments for settlement and
cultivation by indigenous populations, private land primarily taken from local communities for
commercial farming and ranching, initially by white settlers and later officially sanctioned by
post-colonial governments, and public land appropriated by government for the purpose of
establishing national parks and forests are examples of patterns of land ownership shared by
the two countries. Private and public land, the first two types of land tenure, not only reduced
the amount of land that could be used by indigenous communities for agricultural and non-
agricultural purposes, but they also jeopardized the authority and roles of traditional leaders in
the management and control of natural resources, such as miombo woodlands. Conflicts over
access to land and natural resources between the wealthy and landless groups emerged as a
result of growing populations and food demands in both countries, as seen by the rise in
encroachment. The native forest cover and several tree species have suffered greatly as a result
of bushfires. They concluded that the main causes of the rapid deforestation and land
degradation appear to be an increase in population pressure, poverty, and governments' urgent
failure to give appropriate policy guidelines on land management and administration for the

use of forests and natural resources.(Kowero et al., 2001)
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The evolution of land policy in Tanzania and Mozambique during both the pre- and post-
independence eras, as well as their consequences for the development of forestry, are also
covered by (Kowero et al., 2001) They argued that both nations' pre-colonial land tenure
systems relied on common and open access regimes that were governed by customary law and
culture. Since there were no land markets and it was thought that there was plenty of land,
shifting agriculture was used which promoted the slow clearing of forests and the degradation

of the soil.(Kowero et al., 2001)

A review of agricultural policies regarded pertinent to the management of natural forest
resources in Malawi, Mozambique, Tanzania, and Zimbabwe is presented by (Kowero et al.,
2001) . In order to minimize negative policy consequences, it is necessary toarticulate sectoral,
extra sectoral, and macroeconomic policies that take into account the rivalry for land between
agriculture and forests and the influence of man on the balance between the two. They
concluded that governments' ability to close the huge gap between smallholder farmers and
estate/commercial farmers in several of these nations will be crucial to successfully reducing
deforestation and that when it comes to responding to macroeconomic incentives tolessen their
reliance on natural forest resources, smallholder farmers have very limited room for maneuver.
In fact, during the structural adjustment programme(SAP) period, such dependence,
particularly on income, has expanded noticeably in some of these countries.(Kowero et al.,

2001)

In another study conducted in Malawi, Mozambique, Tanzania, and Zimbabwe,(Kowero et al.,
2001) used Jumbo chart for the development of these policies and the associated
implementation methods. They argue that despite the fact that some countries have had broad
policy pronouncements on incorporating local populations in forestry for many years,
appropriate resources have not been allocated to make them successful. In southern Africa for
example, the forestry industry has generally trailed behind other industries in updating its rules
to properly reflect societal and political changes. Furthermore, Policies for the forest sector
appear to have fallen behind political and socioeconomic priorities, with serious repercussions
for the industry. However, modem forest policies are more thorough in terms of taking

stakeholders into account and addressing difficulties.

Ecological tax reform is a top priority on the policy agenda. The main concept is to move the
tax burden away from "goods," like productive labor, and toward "bads," such energy use and

environmental degradation. The majority of OECD nations have implemented a number of
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environmental taxes since the 1980s, and numerous reports evaluate these tools. ETR in
developing countries has only recently attracted attention, and there is very little data on their
ETRs accessible. Algeria, Benin, Mali, Mozambique, Tanzania, Niger, Senegal, Uganda, and
South Africa are among the nine African nations that (Kerckhoven et al., 2015) screen in their
study to review the state of the art for environmental taxation using information on
environmental taxes gathered from a number of sources. They argue and concluded that all of
the chosen African countries have enacted taxes or fees on the exploitation of natural resources,
polluting emissions, dangerous products, and utilization of infrastructure, notwithstanding
variances in institutional conditions and poverty levels. All nations have enacted laws or levied
levies relating to the exploitation of natural resources in the forestry, mining, and/or fishing

industries.

Forest policies, according to (Siry et al., 2005), influence how forests are retained, used, and
protected. Sustainable forest management has gained widespread acceptance over the past ten
years. They argued that forests should be managed in order to promote a variety of economic,
ecological, and social goals. Thus, a wide range of multipurpose products and services must be
offered as part of forest policies. Furthermore, advances in forest policy instruments for
multifunctional forestry are necessary due to the dynamic character of sustainable forestry
goals. The new forest policy instruments must, in particular, increase the capacity to offer and
safeguard common resources and communal goods, account for and alleviate market
imperfections and externalities, and better involve communities and new non-governmental
players (Siry et al,, 2005). Additionally, they conclude that, because of the increasing
limitations imposed by a shortage of public money, policy instruments for multifunctional
forestry must rely less on the government and potentially even forest resource specialists. It is
crucial to decide when to use public policy tools, which ones to use, and how to fund and

mplement them.(Siry et al., 2005)

(Alain Karsenty, 2010) contend that concessions can support sustainable forestry management
(SFM) as long as they are bundled with a certain number of specific measures, despite their
somewhat poor track record. Similar research has been done in tropical forests (Hansen and
Lund, 2018), Indonesia (Nurfatriani et al., 2015),Nepal (Lund et al., 2012), Central Africa
(Alain Karsenty, 2010), Ukraine, and Nepal (Garasym et al., 2018). To fill the state and
municipal budgets, their goal was to research on how the forestry enterprise's operations

affected financial results.(Harrison, 2012) studied the value and efficiency of tax breaks for
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forestry businesses. He maintained that tax support programs needed to balance efficiency and

equality.

In a different study, (Hansen and Lund, 2018) found that modifications to the forestry taxation
structure in various nations result in varying levels of efficiency. They cite the important role
played by the national political and economic elements specific to each nation in explaining
this. However, (A. Karsenty, 2010) claimed that in order to encourage businesses to engage in
woodworking, taxes on raw materials should be implemented in the forestry industry of central

Africa rather than on financial outcomes or finished goods ..

(Ferretti-Gallon and Busch, 2014) assessed the impact of numerous factors on the volume of
deforestation. They claimed that the influencing factor was local community involvement.
(Fortney et al., 2011) conducted research on the items that economically developed nations'
forestry taxes are derived from (timber, logging, land, forest rights). In a different study,
taxation was taken into account as a benchmark to control deforestation (Chaudhary and

Pathak, 2017)

(Zhurakovska et al., 2021) investigate the effect of taxes on forest reproduction and
conservation in Ukraine using indices of expansion of forest restoration areas. They come to
the conclusion that all government measures to put more financial pressure on forestry firms
were irrational and caused the sector to go bankrupt, which has a detrimental effect on the local
ecology as forestry harvesting increases. The production of finished wood is processed and
manufactured, which adds the most value. That was the intention behind the timber export
prohibition. However, because businesses lack the resources to implement forestry, these
studies imply that the industry will completely shrink rather than grow. Additionally, they offer
a data foundation for critical choices regarding the reform of the taxes of forestry
firms.(Zhurakovska et al., 2021). (Rahman et al., 2022) made a comparable case in their
research on how government actions affect the condition of the environment, ecology, and

forests.

(Heaps and Helliwell, 1985) examine the taxation of natural resources using a Cobb-Douglas
function. They contend that as a result of the endogeneity of resource taxation systems and
rates, a thorough understanding of the effects of resource taxation relies more on present and

predicted future changes in tax systems than on the specifics of a system that is unlikely to
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remain in place. Furthermore, as projected future tax hikes may operate to reduce the returns
anticipated from delayed development, the impermanence of tax systems presumably tends to
speed resource developments when rewards appear to be significant. (Heaps and Helliwell,

1985)

Using annual, time-series databetween 1976 and 2018, (Shamshiri et al., 2018) concentrated
on empirically examining the long-run impact of fiscal policy on the ecological footprint in
Pakistan while taking various socio-economic factors into consideration. They do this with the
aid of the ARDL model and other econometric techniques. They came to the conclusion that
public development spending, Pakistan's overall population, economic growth, and energy
consumption are significant, positively preponderant determinants of ecological footprint,
showing that an increase in their values results in an expansion of ecological footprint in
Pakistan. Similar to how total public tax and non-tax revenue and current public spending have
a long-term negative relationship with the dependent variables, increasing either of them will

lessen Pakistan's ecological footprint.(Shamshiri et al., 2018)

The National Action Plan design and implementation in Indonesia are evaluated in a study by
(Meehan et al., 2019) evaluating seven of thethirteen activities taken to lower emissions caused
by peatland degradation and forestry. They maintained that only two behaviors had a clear,
scientifically supported connection to emission sources. Three acts showed some correlation,
even though it was reliant on other variables. There wasno datato support the clear and targeted
implementation of the two remaining initiatives, which were focused on emissions from
peatland agriculture. The research reveals that the National Action Plan's metrics were
insufficient to demonstrate appreciable emissions reductions. Many of the activities were pre-
existing policies with multiple diverse goals that were just rebranded as climate change
initiatives, which helps to explain why their design was flawed (Meehan et al., 2019)

While a ban on forest concessions lowered emissions, according to studies like those by (Kim
et al., 2016) , (Sloan, 2014), and (Busch et al., 2015), the total reductions were likely to be
much lower than projected. Therefore, rather than serving as long-term solutions, regulations
like moratoria are best understood as short-term bandages.(Busch et al., 2015; Kim et al., 2016;

Sloan, 2014)

To betterunderstand and limit fire emissions from Ind onesia, Malaysia, and Papua New Guinea

between 2000 and 2006, (van der Werf et al., 2008) combined multiple satellite data sources
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with biogeochemical and atmospheric modeling. However, estimates in these studies have been
disputed by various authors because they use different data sets, assumptions, and
methodologies. They discovered that the region's typical fire emissions were on par with those
from fossil fuels. Burning caused highly varied carbon emissions in Borneo, with fluxes during
the moderate 2006 El Nio being more than 30 times higher than those during the 2000 La Nia.
In dry years, thereis a significant nonlinear relationship between fire emissions and drought in
southern Bomeo due to higher rates of forest loss and bigger areas of peatland becoming
exposed to fire. They also contend that it is critical to include deforestation in future climate
agreements. Sumatra's fire emissions exhibited a positive linear trend. (Van der Werf et al.,

2008)

A study was carried out by (Muttaqin et al., 2019) following objectives: (1) to examine
communities' needs for forest products and services; (2) to analyze communities' interests
toward REDD+ activities in reducing emission from deforestation and forest degradation
activities; and (3) to analyze options to be developed into management plans for reducing
emissions from deforestation and forest degradation. Through stakeholder interviews, focus
groups, and field observations, they used a qualitative approach to study nine communities in
the provinces of Papua, Central Kalimantan. In order to reduce emissions from deforestation
and forest degradation that can be anticipated from the use of non-timber forest products and
ecosystem services, the study discovered that communities confront several challenges in
managing forest ecosystem services. Additionally, they came to the conclusion that while
communities have a variety of interests in participating in programs to reduce emissions caused
by deforestation and forest degradation, their capacity for planning and systematic forest use,

as well as for including carbon conservation programs, is relatively low. (Muttaqin et al., 2019)

(Nurfatriani et al., 2015) investigate the effects of fiscal instruments, such as taxes, on
encouraging the private sector to cut back on emissions related to forests, as well as the
implications for bettering the governance of the forest sector, in a separate study. The study
specifically focuses on the perspectives of a variety of forest sector stakeholders on the role of
fiscal instruments that contribute either positively or negatively to reducing emissions from
deforestation and forest degradation in Indonesia using a review of the existing instruments in
Indonesia, as well as surveys and interviews. They claimed that there were many statutory and

informal fiscal devices, as well as incentives and disincentives, at the several levels of
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authority. It is also necessary to place more emphasis on cross-sectoral coordination,

alternatives to products like palm oil, and ongoing land reform.(Nurfatriani et al., 2015)

Similar to this, (Cadman et al., 2019) investigated the effectiveness of fiscal incentives and key
industry and business stakeholder insights to determine whether the private sector may be
motivated to participate in REDD+ through such incentives. Despite the fact that their research
was presented in terms of participation in REDD+, their conclusions apply to any reduction in
emissions and deforestation. They offer a thorough examination of the numerous levies and
charges that the government must evaluate in order to encourage sustainable forest
management. Additionally, they emphasize that the government ought to take into account
offering incentives to companies that deal in carbon trades and environmental services to
discourage them from exploiting forests. These could be in the form of corporate investments,
public-private partnerships, or involvement by civil society in forestry and land use reform.
Incentives like payment for ecosystem services or forest ecosystem restoration may also be
included. (Cadman et al., 2019)

(Irawan et al., 2019) examined the REDD+ plan within the framework of the province of
Central Kalimantan. A national government may employ a jurisdictional method to meet (part
of) its objective for unconditional emission reductions, so even though the research evaluated
the jurisdictional approach to REDD+, its significance is greater. They suggested that the
implementation of REDD+involve these three levels of jurisdiction afteranalyzing the primary
land use-based activities occurring at the province, district, and village levels.(Irawan et al.,

2019)

(Irawan et al., 2014) argued that the government should take into account using
intergovernmental fiscal transfers to provide incentives to regional governments, such as
districts, because initiatives that limit land use change to prevent deforestation can result in
significant reductions in local government revenues, and the design of incentive schemes at the
local government level requires a clear framework for evaluating emissions reductions and
determining which level of local government should be responsible for implementing the

incentive scheme.(Irawan et al., 2014)

To make sure that they all support the general aim of reducing emissions, or at the very least
donot conflict with it, policies within the forestry sector as well as those of other sectors must

be carefully reviewed as part of a holistic plan to reduce emissions. According to (Brockhaus
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et al., 2012), inconsistent policies, a lack of institutional clarity, and inadequate coordination
have dominated Indonesia's land allocation strategy. They also emphasized that a ban on new
logging concessions that had just been put in place when they were conducting their research
may have provided a chance to reduce emissions caused by deforestation.(Brockhaus et al.,

2012)

Similar to this, (Anderson et al., 2016) found that local goals to increase oil palm plantations
were at odds with provincial effortsto reduce emissions in the East Kalimantan province where
they studied green growth ambitions at the provincial level. They came tothe conclusion that
poor coordination between the various levels of administration and a political economy that
was unfavorable to reforms in the land-based sector represented the principal obstacles to

resolving these tensions. (Anderson et al., 2016)

(Ekawati et al., 2019) conducted a thorough examination of national and local government
policies and laws relevant to REDD+ while also taking into account their readiness for
implementation. They noted that the findings are challenging to summarize due to the fine-
grained nature of their research. However, they recommended, as an illustration, that a number
of forestry-related legislation be updated, including I Instead of creating incentives for districts
to grow or harvest more timber, the method for allocating reforestation money should create
disincentives; In addition, the technical specifications for underground mining in protection
forests should be tightened to reduce the number of mining permits issued by local
governments. i1) The fees for mining in state forests (should be raised so that funds can fully
cover reclamation and rehabilitation costs of mined areas). Their effort serves as an example
of the comprehensive policy and regulatory assessment necessary to meet the extremely
aggressive emissions reduction targets. To meet both unconditional and conditional emission
reduction targets, the Indonesian government will need to take into account the private sector's

role and potential contributions to decreasing emissions. (Ekawati et al., 2019)

(Meehan et al., 2019) assessed the creation and execution of the Action Plan, they came to the
conclusion that just two of the seven emission reduction efforts evaluated had a direct
(evidence-based) link to emission sources, while the other three had some evidence of a link—
albeit one that depended on a number of other factors. There was no information available for
assessment for the other two activities, which were concemed with emissions from peatland

agriculture. They discovered that the Action Plan's indicators were insufficient to show
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significant environmental change. In essence, the study discovered that there is little proof that
any of the forestry-related Action Plan actions have decreased emissions. It may be argued that
rather than the reductions given by several activities that might function synergistically, what
matters is the total achievement of an emission reduction target.(Meehan et al., 2019) In their
study to examine the interests of nine communities in connection to the consumption of forest
products and services and their participation in emissions reduction projects, (Muttaqin et al.,

2019) came to a similar conclusion.

Using information gathered from a mail survey of program participants and nonparticipants
carried out on West Virginia forest landowners in the fall of 2008, (Fortney et al., 2011)
evaluate the Managed Timberland program in West Virginia, examining the factors that
influence forest landowners' decision to participate in the program, and proposing strategies
for increasing enrollment and improving the program. The majority of participants were
pleased with the way the Managed Timberland initiative was run, and they frequently heard

about it from professional foresters.(Fortney et al., 2011)

(Butler et al., 2022) evaluated the sustainability of forestlandsin the USA using the Montreal
Process Criteria and Indicators (C&I). They stated that policies like conservation easements
and preferential property tax programs that are designed to retain family woods as family
forests must be prioritized in order to protect the viability of America's family forest.
Additionally, the findings revealed a net loss of family-owned forestland across the nation.
While part of this loss was due to transfers to other forest ownership groups, the majority was
due to loss to non-forest uses. Furthermore, they acknowledged that there is no easy solution
or straightforward metric for evaluating the sustainability of forests because it is unclear
whether these are short- or long-term phenomena and long-term monitoring is necessary to

thoroughly evaluate consequences.

(Zhang et al., 2022) used the difference-in-differences method and a sample of Shanghai and
Shenzhen A-share listed companies from 2015 to 2019 to examine the impact of the 2018
implementation of China's environmental tax on firms' environmental investments. Afterthe
tax was put in place, they claimed, businesses invested significantly more in the environment.
Additional research looks into changes in the impact according on ownership type, level of
regional economic development, and media attention. The beneficial effect is more pronounced

for state-owned businesses and businesses that receive a lot of media coverage, but there isn't
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a clear distinctionbetween businesses in regions with varying levels of economic development.
Additional research demonstrates that government subsidies have a negative impact on
businesses' investments in the environment, but that the environmental tax reduces these
subsidies and, consequently, their inhibitory effect, enhancing businesses' investments in the
environment. They also came to the conclusion that through raising environmental
investments, the environmental tax enhances enterprises' performance. Their research offers
both empirical proof and theoretical justification for the implementation of the environmental

tax policy.

(Frey, 2023)uses a thorough analysis of the literature to assess the weight of the evidence
regarding preferential forest property tax programmes’ (PFPTP) success in encouraging and
retaining active management of private forests. Although the impact appears to be very minor,
there is some evidence that PFPTPs decrease forest land-use changes, parcelization, or sales.
On the other hand, there is very little proof that PFPTPs promote more active forest
management. They claimed that although the impact of PFPTPs on reducing forest land-use
change, sale, or parcelization is quite small, there is some evidence for it. Furthermore, they
recommended that future research use thoroughly thought-out instrumental variables,
propensity score matching, natural experiments, and, to the extent practical, randomized
controlled trials to better control for endogenous variables. To better understand the effects of
particular policy decisions, research may also compare the results of PFPTPs with various
characteristics within or between states.(Frey, 2023).Similarly Binary logistic regression with
multiple imputation for missing data was used by (Kilgore et al., 2018) to investigate the
characteristics of the landowner, the land, and the program that are associated with the
likelihood of enrollment in a PFPTP. They discovered that the majority of landowner goals and
worries—including those that might seem to be connected to program enrollment, including
worry over tax burden—were generally not correlated with likelihood of enrolment. Higher
enrolment likelthood was connected with owning more forest land., According to the
relationship between enrolment and population density, enrollment is higher in moderate
densities, while it is lower in higher and lower densities, potentially as a result of competing
incentives for enrollment as land values rise. Program characteristics, particularly those that
limit uses or management, were adversely connected with likelihood of enrollment. The
likelihood of enrollment was positively correlated withthe owner's desire for theland to remain
forested and higher levels of the penalty for program withdrawal, while the average rate of tax

reductions was not significantly correlated, indicating that landowners may view programs as
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a way of conserving and protecting their forestland in the future rather than just as a way to
save money.

(Esen et al., 2021)use the panel smooth transition regression (PSTR) model, a novel non-linear
model, to assess the effect of environmentally relevant taxes on environmental performance in
the European Nation (EU-15) nations from 1995 to 2016. They contend that there hasn't been
enough research done on the possible impacts of these levies on ecological balance sheets, a
tool used to reflect human demands on the environment and ecosystem. As a result, their
research focuses on the overall ecological balance and its key elements, which are based on the
primary categories of ecologically productive areas like cropland, grazing land, forest area, and
fishing grounds. The findings show that, after exceeding a certain threshold level, ecological
deficits are greatly reduced by tax revenues connected to the environment as a percentage of
GDP, but not by farmland balance accounts. If adopted without other measures to mitigate their
effects, such as tax exemptions, refunds, or allowances, well-designed environmental taxes

could thereby help to address environmental issues and ecological imbalance.

In this study, (Ma etal., 2014) analyze survey datafrom state preferential property tax program
administrators across the United States. They outline the similarities and differences between
states' preferential property tax policies, give a general understanding of the relationship
between state policies regarding preferential property taxes and changes in the conditions of
private forests, and point out problems with the efficiency of state preferential property tax
policies in relation to private forest land management and conservation. In addition, they
exposed three major disconnects: (1) Program characteristics previously thought to be crucial
for preferential property tax programs to be effective in preserving forest land and fostering
management did not consistently correlate with program effectiveness as perceived by the
administrators of these programs; (2) These program characteristics did not consistently
correlate with actual program effectiveness as measured at the state level by forest trend
indicators used in this study (i.e., change in pr). (3) Additionally, there was no consistent
correlation between the self-assessed and actual program effectiveness. These discrepancies
can be explained in part by the different methodsthat preferential property tax systems' efficacy
are identified and evaluated. Before evaluating and comparing programs or proposing reform
initiatives, they added that academics and policy makers should be clear about how they define

and quantify effectiveness and the scale on which they conduct their analyses.
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Analysis of the current Income taxation revenue(demonstrates that distortions may occur even
for properties that adopt deforestation in the Amazon by (Fendrich et al., 2022) explicit model
that calculates tax income at the property level under various scenarios was also constructed.
They claimed that a large group paying low tax rates and another group receiving excessive
punishment are the causes of low goal achievement. Furthermore, the conclusion states that the
implementation of the suggested revisions could encourage more environmental conservation,

boosting the role of taxation as a tool for maintaining Brazil's native vegetation.

When thoroughly thought out, (Taranu and Verbeeck, 2022) contend that property taxes can
be a useful instrument for controlling urban sprawl. Furthermore, the location of construction
activity, the number of housing units, and density patterns can all be impacted by various tax
regimes. For instance, a split-rate tax structure that encourages higher densities may be

beneficial in preventing urban sprawl depending on the locality.

Researchers (Sun et al., 2022)looked at how resource taxes alter the resource curse and their
effects. They aim to clarify the distinct contributions made by ad valorem tax and special tax
in addressing the resource curse. Using data from 114 resource-based prefecture-level Chinese
cities, The policy change of the Chinese resource tax from a specific tax to an ad valorem tax
significantly slowed the economic growth of pilot cities while increasing their vulnerability to
the resource curse through two mechanisms: an output-inhibiting effect and a supply-side
Giffen effect. They empirically investigate the impact of resource taxes on economic growth
and the resource curse using a difference-in-difference model. These findings have a variety of
repercussions for governments in resource-rich economies as they attempt to modify and

maximize resource taxes to avoid the resource curse.

(Alola et al., 2023) For the annual period 1995-2020, used the more current Method of
Moments Quantile Regression (MMQR) in addition to previous techniques for Europe's
biggest agrarian economies (France, Germany, Italy, and Spain). As far as environmental
sustainability and value contributed to agriculture are concerned in this panel of the "Big Four"
economies, their analysis supports the co-benefit of environmental taxes, driving the nations to
assiduously seek the carbon-neutral 2050 target. The analysis supports the hypothesis that the
use of renewable energy sources and population density are advantageous elements for
achieving a carbon-neutral aim. Finally, they contend that the panel can achieve environmental

quality, particularly if income increases beyond a certain point, supporting the environmental
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Kuznets curve concept. Above all, the findings offer current policy insight that takes into
account the European Union's frameworks for food security and environmental sustainability.
The study's findings suggest that the decision-makers in the chosen agrarian economies should
increase the prospects for the energy transition through a strong environmental tax structure

that encourages credit availability and investment finance in the agricultural sector.

Using the autoregressive distributed lag (ARDL) approach and related intermediate estimators,
(Rafique et al., 2022) investigate the impact of environmental taxes and economic growth on
the expanding ecological footprint in 29 OECD economies. To test the ARDL estimator's
robustness, the two replacement single equation estimators DOLS, FMOLS, and fixed effect
are also used. They contend that environmental taxation, economic expansion, FDI, energy
consumption, urbanization, renewable energy, and industrialization all have a major impact on
the long-term ecological footprint in OECD nations. They came to the conclusion and
recommendation that the OECD economies need to closely monitor environmental rules for

energy usage policies and cleaner production objectives.

(Filipovi¢ and Golus$in, 2015) analyze the current method for calculating the financial effects
of environmental taxation in the EU27 and use the recently proposed methodology to create a
composite ETE indicator that, in addition to the current indicators, also accounts for the
environmental taxation effects per capita, an indicator that was unfairly ignored in earlier
methods of measurement. By comparing the rankings of all EU-27 countries using the four
approaches mentioned, they claimed that there were notable variations, which amply
demonstrated the need for more advancements. The ETE technique reduces the GDP's
disproportionate influence and adds a social component, which should form the cornerstone of

a later, more specialized methodology for establishing effective environmental taxation.

With the electrical sector broken down into 5 technologies and 19 key taxable pollutants
included, (Li and Masui, 2019) thoroughly study and build a dynamic country-level Compute
General Equilibrium (CGE) model. There are five different scenarios created: the baseline
scenario BaU, the low environmental tax scenario LowET, the high environmental tax scenario
HighET, the low environmental tax and low carbon tax scenario LowETC, and the high
environmental tax and high carbon tax scenario HighETC. The outcomes of the simulation
suggest that an environmental tax could cut emissions of most types of pollutants but have

detrimental impacts on the GDP (GDP). versus the BaU case scenario. According to their
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claims, the GDP losses by 2030 under the LowET, HighET, LowETC, and HighETC scenarios
would be 0.10%, 0.21%, 0.32%, and 0.67%, respectively. Carbon dioxide (CO2) emissions
will be lowered by 2.21%, 4.62%, 8.91%, and 16.77%, while sulphur dioxide (SO2) emissions
would decline by 3.55%, 7.15%, 6.70%, and 13.01%. The outcome also demonstrates that in
the policy scenarios, the service sector and clean energy sectors will see output increases while

the heavily polluted and energy-intensive sectors will see significant output losses.

(Tan et al., 2022) current study examined scope, tax base, tax rate, tax preferences, monitoring
and calculation method of pollutants, collection and management modes, and implementation
effects using data retrieved from institutional and governmental websites and related research
articles with the aim of providing experiences on establishing environmental taxation systems
for developing countries. There was a summary of the tax base structure, commonly utilized
economic tools, operational mechanism, and management style. The most important
components of implementation were discovered to be governance and management, education
and publicity, and legislation and institutional design. Additionally, current development
patterns were reviewed. This study helps emerging nations construct environmental taxation
systems in accordance with their local conditions based on social and historical background

and economic structure by serving as a guide and an inspiration.

In their paper Promoting sustainable logging in Brazil's national forests: Tax revenue for an
indemnification fund, (Thurston and Burness, 2006)Stuart Burness recommend giving the
increasing severance tax, or stumpage charge, preference over the administrative tax or even

using it in conjunction with it.

Researchers (Mahmood et al., 2019)examine how Bangladesh's economic development, use of
renewable energy, urbanization, industrialization, technological innovation, and forest area
may reduce CO2 emissions and help the country achieve environmental sustainability. The
Dynamic Ordinary Least Squares (DOLS) approach was used to evaluate time series data from
1990 to 2019 after the autoregressive distributed lag (ARDL) bounds testing procedure. The
usage of renewable energy, technical advancement, and support for forested areas were all
suggested to be better ways to achieve environmental sustainability by lowering CO2 emissions
in Bangladesh, where economic expansion, urbanization, and industrialization are known to
increase CO2 emissions. Furthermore, the pairwise. The Granger causality test was

additionally used to identify the causal relationships between the variables.
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A number of studies have shown that different types of environmental regulation have different
costs and effects on environment (Li and Masui, 2019)(Atkinson & Lewis, 1974; Keohane,
2002; Malueg, 1989). Stavins (1996) stresses that govemment can address different
environmental problems using different environmental regulation. It is generally believed that
environmental regulation increases firms’ incentives to adopt and develop more efficient
technological advancements to control pollution, yet, according to Malueg (1989) they can
actually decrease some firms’ incentives to adopt new technologies. Whilst according to
Arimura et al. (2008) voluntary regulation were effective in reducing pollutants discharge,
however, according to Blackman and Kildegaard (2010) high frequent environmental
monitoring implementation failed to incentivize enterprises in Mexico to adopt purification
techniques. Zhao, Yin, and Zhao (2015) find that market-based environmental regulation plays
a significant role as they promote firms’ strategic behaviors to shift towardsgreen development
while command-and-control regulation strongly and positively impact technological

innovation.

A study by Du, Hu, and Song (2016) explored the cap-and-trade system and discovered that
the regulation by government through environmental policy which imposes emission cap by
applying social credibility to build a philosophy on environment that promotes consumers to
prefer low-carbon can help to influence the production decisions of firms of firms that uses
techniques with a lot of carbon emissions. Du, Tang, and Song (2016) also revealed that the
cap-and-trade approach can promote low-carbon production while at the same time is more

profitable that traditional production techniques. Low-carbon production methods can

constrain the total amount of carbon emitted into the atmosphere.

In a nutshell, Frondel et al. (2007); Porter (1991) and Wang et al. (2016) stressed that
environmental regulation can be a useful instrument that could be used by the government to
stimulate technical innovation as well as to improve economic performance and enterprises’
performance on environmental related issues. However, an empirical investigation by Zhao et
al. (2015) revealed that different environmental regulations have different impacts on
production efficiency and carbon emissions. The authors concluded that market-based
regulations can significantly enhance improvements in efficiency and reductions in carbon
emissions. Additionally, Stavins (1996) stressed that different environmental regulation tools

require different mechanisms to solve environmental problems. As a result, when designing
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and implementing environmental regulation tools and developing environmental protection
system it is necessary to investigate the effectiveness of each mechanism. The reason being,
while some industries benefit from environmental regulation, others would otherwise suffer
from it. Furthermore, in the case of China environmental regulation promoted upgrading of
exports and at the same time decreased the number of heavy polluting industries and promoted

green and high value-added manufactured commodities (Wang et al., 2016).

Environmental governance issues are a natural byproduct of economic development, and
governments enact environmental legislation to address these issues. Firms must take steps to
mitigate the external expenses that strict environmental standardscause. Environmental control
can successfully raise environmental quality from a broad perspective. For instance,
environmental taxes that place a high price on pollutants can help cut air pollution(Esen et al.,
2021), and a healthy environment can help businesses run smoothly and produce more.
Environmental taxes have been shown to have an impact on economic growth. More
environmental tax revenues come from greater starting GDP levels, which boosts the
economy's growth rate (Hassan et al., 2020). The behavior of enterprises is also impacted by
macroeconomic changes. According to studies (Berggren, 2014) manufacturing relocation
(Chenet al., 2016), and investment (Leiter et al., 2011), environmental rules prevent enterprises
from innovating and lead to inconsistent decisions. Environmental regulation is accomplished
through tax policies, such as resource and environmental taxes. Standardizing the tax system
and the criteria for collection is the main goal of environmental tax design since they have a
significant impact on the capital market and businesses. For instance, (Yip, 2018) findsusing
individual-level data that environmental taxes negatively impact the labor market in places
where they are imposed by reducing business profits and having a crowding-out effect on
employment. In addition, when businesses attempt to alleviate the operating pressure brought
on by environmental fees, high-intensity environmental rules promote stronger political ties
between businesses and local governments (Yu et al., 2020). Other researchers discover that
environmental taxes influence businesses' disclosures of information, For instance, (Ambec
and Coria, 2021) discover that enterprises' emission reduction expenses weren't understood
prior to environmental taxes. Environmental taxes boost the quality and amount of information
disclosure as they highlight the costs of emission reduction. Environmental rules that are more
stringent result in lower export quantities, according to (Shi and Xu, 2018) analysis on the
impact of regulations on enterprises' exports. They contend that the lack of access to export

markets is what has caused this decrease.
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For a very long time, it was thought that taxes discourage both consumers and producers,
slowing down environmental deterioration. Individual participant traits related to duty, habit,
and attitude have an impact on how environmental taxes are applied. (Bazin et al., 2004).
provided a model outlining the relationships between the degree of responsibility,
environmental quality, and taxes in connection to the accountability of economic players. It
was discovered that a very high level of accountability enhances environmental quality and
may takethe role of taxation to reach the highest level of environmental quality, responsibilities
and taxation should be in harmony (Bazin et al., 2004). Regarding the relationship between
habit and green tax reform, a further study was modeled in a dynamic environment with a focus
on the efficiency dividend in the double dividend theory. The findings demonstrate how
household decisions are impacted by transitional dynamics and habits when household energy
excise taxes rise, changing the efficiency dividend. Habits were found to play a less significant
role as energy consumption taxes on businesses increased. Here, the reform introduces an
efficiency cost (de Miguel and Manzano, 2011). A second modeling research demonstrated
that when the best green tax measures are implemented, double dividends can be obtained (Al-
Ali et al., 2019) evaluates Public views and approval for environmental taxes using gasoline
taxation as an example have been modeled using representative survey data from adults in
Norway. Its findings demonstrated that the aforementioned taxes was supported by attitudes
on the negative effects of human behavior on the environment, other people, and oneself
(Kallbekken and Selen, 2011). Using microdata from Europe in the late 2000s, environmental
tax reform and personal preferences have been empirically studied. Using a partial generalized
ordered logit model, individual attitudes toward the environment were discovered to be
heterogenic (Ercolano et al., 2014). Furthermore, both industrial and social considerations
must be made when implementing environmental taxes. Albrecht proposed excise tax on
products as a substitute for green tax reform since it requires less institutional innovations and
can be easily distinguished based on environmental impact. The green tax reform was enacted
in many European countries in the late 20th century (Albrecht, 2006). An analysis of the
effectiveness of packaging fees using a trade gravitation regression model revealed that when
enacting new taxes, care should be taken to take commodity features into account (Cela and
Kaneko, 2013) According to a study from Denmark, utilizing electricity rather than
conventional fossil fuels will be more environmentally friendly when environmental taxes are
implemented (Casal, 2012) Reviewing the fundamental theory of environmental taxation, an
optimal tax model was developed to explain how environmental taxation and atmospheric

externalities, specifically the problem of climate change in relation to global warming from an
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environmental economics perspective, relate to one another (Sandmo, 2011). A dynamic
general equilibrium model that compares one-step and incremental green tax reform was
developed and calibrated to the Spanish economy. The model's results showed that one-step
reform results in significant short-term efficiency costs despite producing an efficiency
dividend. Meanwhile, a gradual change results in a temporary increase in efficiency that
vanishes with time (de Miguel and Manzano, 2011)Politics has a significant impact on how
environmental taxation policy is established. According to representative research conducted
in Canada, a carbon tax may only be practical if it is supported by a majority of parliament and
presented as a campaign issue. Alternatively, a less widespread energy taxation may be
suggested (Harrison, 2012). The expansion of environmental taxes also faces oppositional
objections, such as economic inequality and disproportionate loads on the poor, which can be
mitigated by various forms of green fiscal reform (Casal, 2012). Additionally, where a broad
interdisciplinary collaboration is required, obtaining the correct price by using taxation as an
instrument is of great importance from both a political and scientific viewpoint. To ensure
economic stabilization and the effectiveness of its procedures, the fiscal system needstoevolve
and grow more sophisticated (Piciu and Trica, 2012). In contrast, tax evasion is becoming a
widespread issue in many emerging nations. The implementation of environmental taxation is
helpful in terms of preventing tax evasion and resulting in a decrease in greenhouse gas
emissions (Liu, 2013). Economic growth and environmental taxes have a causal relationship
from a financial and economic perspective, according to a study utilizing the traditional
Granger non-causality technique. The findings indicate that a rise in environmental taxes will
not have along-term negative effect on the economy. The subsidy has some effects in the short
term but no long-term influence (Abdullah and Motley, 2014). In order to rank the financial
impact of environmental taxation in the European Union (EU), a new methodology approach
was proposed, adding environmental taxation efficiency as a new indicator to the traditional
approach taking gross domestic product (GDP) and total revenue. This demonstrated the

importance of a composite indicator for consideration (Filipovi¢ and Golusin, 2015).

As a way to combat alarming rates of environmental degradations, various environment-
economic instruments have been implemented by governments of different countries.
Economic and Fiscal policy instruments, such as carbon taxes and similar economic
instruments established and promulgated as to ameliorate environmental problems are
significant in mitigating climate change thus, enhancing the achievement of sustainable

development. In this context, pollution or degradation liabilities or levies are the primary
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economic-based strategies employed to control environmental degradation including
deforestation. Environmental pollution or degradation liabilities cover different taxes or levies
with the purpose of controlling producers’ and consumers’ activities (Statistical Office of the

European Communities, 2010).

The purpose of such taxes is to abate environmentally harmful practices and/or encourage
incentives for reducing degradation such as deforestation. A recent documentation on the High-
Level Commission on Carbon Pricing and Competitiveness reveals that Carbon pricing is a
sustainable effective, flexible, and low-cost approach to reducing GHG including CO:2
emissions (Aydin & Esen, 2018; Stern & Stiglitz, 2017). The rapidly global growth in the use
of carbon pricing proves the future promising in its effectiveness and reliability in curbing
climate change, global warming, and their associated impacts from GHG. Now, there are about
30 carbon taxes and 31 emissions trading schemes world-wide, representing 22% of global
emissions (World Bank, 2020). Environmental or Carbon taxes keep a surcharge on gasoline
or energy use. Itis pertinent to state here that carbon taxation is not basically a domestic climate
mitigation policy, but it is a major component of the multilateral regions and countries to cope
climate change (Green, 2021). The 2015 Paris Agreement creates an expanded role for carbon

pricing.

Taxations (e.g., environmental or carbon taxes) are effective environmental regulations for
reducing harmful GHG emissions (Stern & Stiglitz, 2017; Wu, Hao, & Ren, 2020) as they can
induce a public response towards efficient use of pollutant energy resources and enhance green
innovation (Wu, Xu, Ren, Hao, & Yan, 2020). Carbon taxes are a key policy instrument to stop
deforestation. They have been a success in Costa Rica and Colombia, where the revenue from
carbon taxes is also used tofund forest restoration efforts (Barbier etal., 2020). More so, carbon
taxes can be a source of funding for environmental projects to governments. Nonetheless,
carbon taxes are extremely unpopular. By 2019 only 24 countries worldwide had adopted
carbon tax policies (World Bank Group, 2019). However, many governments in Africa are
reluctant to impose carbon taxes due to their unpopularity, yet taxation may encourage large
corporations to keep their emissions low by investing in research and development, new
technologies or better innovation, the result of which may bring with it long-term benefits for

the environment.

Several studies introduce a carbon price (i.e. tax) associated with land use change, including

deforestation (Reilly et al., 2012), and/or reward carbon sequestration (Golub, Hertel, Lee,
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Rose, & Sohngen, 2009) in their modelling approach to evaluate the opportunity costs related
to the reduction in CO2 emissions from deforestation. Other studies explicitly examined the
behaviour of landowners who receive payments for Reducing Emissions from Deforestation
and forest Degradation in developing countries (REDD) (Bellassen & Gitz, 2008). The role of
environmental or carbon taxes as economic instruments to reduce environmental degradation
including deforestation and CO2 emissions have been under investigation for many years in
different countries. But it is rare to find studies that cover the entire SSA and include many
drivers of environmental damage. It is on this background; this study aims at examining the
effectiveness of taxation in reducing GHG emissions and deforestation in selected 17 African
countries 1. Based on environmental damage theories that include the Environmental Kuznets
Hypothesis (EKC) (Kuznets, 1955) and Decoupling Hypothesis (Ruffing, 2007; UNEP, 2016),
the study hypothesizes that taxation is a good economic instrument to reduce deforestation or
conserve forest area and consequently GHG/CO2 emissions in the 17 African countries. Some
of the research questions to be answered are (i) does taxation have significant effects on
deforestation vis-a-vis GHG/CO:z emissions? (ii) will a change in the tax rate lead to a
significant change in deforestation and GHG/CO: emissions across the countries? (iii) Are
there any relationships between GDP, urbanization, population growth, deforestation rates and

GHG/CO3 emissions and other variables in selected African countries?

Prohibition, taxation, property rights and many more are generally used to mitigate
deforestation, and ultimately GHG or CO2 emissions. Taxation is among the most effective
instrument to reduce GHG or CO2 emissions and deforestation. Findings by Sathaye, Makundi,
Dale, Chan, and Andrasko (2005) show that higher carbon taxes result in carbon gains and
reductions in deforestation by 50.9 GtC to 113.2 GtC and 51 to 78 percent respectively by
2100. Environmental taxes can also be used to fund efforts towards investments in natural
climate solutions in general and deforestation reduction in particular. A study by Barbier et al.
(2020) reveals that Colombia and Costa Rica have implemented carbon tax and as a result they
have realized not only a decline in deforestation rates, but a restoration of previously degraded
forests which are now generating revenue for the two countries. Barbier et al. (2020) state that
economists and scientists generally converge on the idea of using environmental taxes as policy
instrument that reduces GHG emissions because the taxes incentivize people to minimize the

use of fossil fuels. In addition, environmental taxes are also an effective instrument that can be

I These include Cameroon, Congo, Congo Democratic Republic, Cote D'ivoire, Egypt, Eswatini, Ghana, Kenya,

Madagascar, Mali, Morocco, Rwanda, Senegal, South Africa, Togo, Tunisia and Uganda.
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used to reduce GHG emissions resulting from deforestation, thus they are critical in addressing

climate crisis.

Economic instruments such as environmental taxes or Pigouvian taxes are theoretically aimed
at overcoming market failures that could lead to excessive deforestation, yet in practice they
are determined by the incentives, policies and prices encountered by those who use the land
(Amsberg, 1998). Also, some externalities are exterritorial in nature, thus making
implementing policies at global level less effective since they give no incentive to individual
countries implementing them. This is because the damage to environment is not a problem for
the polluting country but affects the whole planet on a global scale, thus giving less incentive
to those that comply to environmental protection. According to OECD (2022),
“environmentally related taxes are an important instrument for governments to shape relative
prices of goods and services.” Thus, Nordhaus (2019) stresses that effective climate change
policies can only be ensured when countries design, implement and enforce cooperative

multinational policies.

The lives of humans are significantly impacted by environmental degradation. The Chinese
public came to realize that a narrow concentration on economic development that disregards
environmental regulation is a serious issue in 2011 as aresult of severe air pollution. Significant
environmental issues have also prompted the government to establish environmental
restrictions, and businesses have come to the fore as a result. Companies are the biggest users
of natural resources and economic resources; hence they are primarily accountable for
environmental damage Firms are driven to accomplish a green transformation in order to make
up for the social welfare losses brought on by manufacturing and operations. Additionally,
environmental investment is a manifestation of corporate social responsibility as it leads to a
green transformation (Wang et al., 2018). The government has also enacted a number of
punishments against businesses that pollute. To address the huge externalities of environmental
contamination, many environmental rules impose social and environmental governance
responsibility on businesses. The investment required to eliminate environmental pollution
while maintaining output levels to the greatest extent possible is referred to as "environmental
investment," according to a novel method to resource allocation. Scholars' opinions on the
environmental investments made by businesses vary. According to some academics,
environmental spending crowds out other business decisions and raises financial risks for
businesses (Hart and Ahuja, 1996). Additionally, approaches toward sustainable development

and the formulation of policies were considered in accordance with rules and relative economic
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variables(Andreoni, 2019) . A dynamic compute general equilibrium model was used in the
field of electricity regarding technologies and pollutants to explore the effects of environmental
taxation on socioeconomics and the environment at the national scale. It was discovered that
environmental taxes cut pollutant emissions while harming GDP (Li and Masui, 2019).
Applying environmental taxes at the national level creates new problems due to regional
disparity. A study on the distributional effects of environmental taxes from both an inter-
provincial and urban-rural level was conducted using Chinese provinces as examples, and it
concluded that a national scale of increasing environmental tax rates and the implementation
of a provincially differentiated levy mechanism based on economic and consumption factors
are required (Wang et al., 2018). A multi-objective multi-period mathematical modeling was
carried out in a case study taking into account changes in carbon emission tax rate and
economic loss in a heat exchanger network synthesis in order to find the best method for using
energy efficiently. The findings demonstrate that a reasonable taxation rate cuts emissions
(Novak Pintari¢ and Kravanja, 2015). The environmental taxation rate may need to be changed
in relation to air pollution taking into account the pollutant transport mechanism. Making tax
policy requires taking local and regional effects, environmental responsibility, and fairness into
account (Lu et al., 2019). Additionally, a static general equilibrium model was employed to
simulate a green tax reform, and the results showed that while the economy's energy intensity
decreased, the double dividend, energy-trade balance, and reliance all improved (Rodriguez et
al., 2019) . Environmental taxes have replaced pollution levies in many nations, however there
is regional variation in different areas. The effectiveness of the environment was assessed using
a frontier-based optimization model. The findings demonstrate that environmental productivity
increase is dominant in areas where technological advancement is occurring. However, the
change slows economic growth while reducing emission intensities (Wang et al., 2018, p. 2).
Environmental taxation has recently been the subject of interdisciplinary studies that have
shown the need for the introduction and fusion of new technologies and concepts in order to
ensure the proper implementation of environmental taxation in the near future. For instance,
the fusion of building smart cities with environmental taxation as well as climate policy taking
geopolitics, pollution, and energy use into consideration has attracted significant attention. Big
data technology can be used to design and integrate smart energy systems to accomplish
sustainable growth of the city and society, for example, as sensors with varied functions are
widely adopted establishing networks in the construction of smart cities. The introduction of
renewable hydrogen as a replacement for fossil fuels may change the global structure of the

energy market and have an impact on geopolitics ( When implementing carbon pricing, the
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relationship between the decrease of carbon dioxide emissions and GDP growth must be fully

taken into account and balanced, however climate policies and environmental taxes may also

be taken into consideration (Ionescu, 2020).

Till present, the costs of CO2 emission reduction by using taxation and schemes have been
assessed in relatively few studies. The papers use modelling approaches cross-country studies

(Golub et al., 2009; Reilly et al., 2012; Strassburg et al., 2009), and others focusing on

individual or single countries (Bellassen & Gitz, 2008).

In Japan for example, Nakata and Lamont (2001) affirmed that carbon taxes are an effective
tool for ameliorating Japan’s carbon emissions. They concluded that such taxes promote a
change from activities that increase CO2 emissions to activities that decrease the use of energy
sources with higher CO2 emissions to sources with lower emissions. In France, Millock and
Nauges (2003) investigated the effect of the French tax on air pollution emissions and observed
that the tax yielded a significant negative effect on CO2 emissions.

In contrast, some other studies reported insignificant effects of carbon taxes in reducing CO2
emissions (Bruvoll & Larsen, 2004; Gerlagh & Lise, 2005; Hotunluoglu & Tekeli, 2007; K. Li
& Lin, 2015; Loganathan, Shahbaz, & Taha, 2014). For instance, Bruvoll and Larsen (2004)
found that environmental taxes have a limited impact, and this was attributed to the extensive
tax exemptions as well as the relatively inelastic demand in the sectors where these taxes were
applied. Similarly, the studies by Gerlagh and Lise (2005) indicated that environmental taxes

have inconsequential effect on GHG emissions, and that this result will continue until a

necessary technological transformation is achieved.

Other studies also examined the drivers of both deforestation and GHG or CO2 emissions. For
example, in China, Gokmenoglu, Taspinar, and Kaakeh (2019) studied the long-run
equilibrium relationship between CO2 emissions and deforestation by agriculture between 1971
and 2014 using the Autoregressive Distributed Lag (ARDL) approach. The authors established
that deforestation through agricultural development is positively associated with COz
emissions. In Tunisia, Ben Jebli and Ben Youssef (2017) applied Johansen-Juselius
cointegration test and Vector Error Correction Mechanism (VECM) model between 1980 and
2011. Their study revealed that an increase in deforestation induced by agricultural value-added
increases CO2 emissions. By introducing the ARDL model for data from 1961 to 2012,
Asumadu-Sarkodie and Owusu (2016) observed that deforestation through agricultural

production was responsible for increased CO2 emissions in Ghana. In Pakistan, Maki
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cointegration, Toda-Yamamoto and fully modified ordinary least square (FMOLS) were used
to demonstrate the causality tests for CO2 emissions in the country from 1971 to 2014
(Gokmenoglu & Taspinar, 2018). The authors established that deforestation via agriculture
deteriorates environmental quality, and there is bidirectional causality between agricultural-
induced deforestationand CO2 emissions. On the other hand, Naseem et al. (2020) investigated
the asymmetrical impacts of agricultural deforestation on CO2 emissions in Pakistan from 1969
to 2018 by applying the nonlinear Autoregressive Distributed Lag (NARDL)model. Similarly,
Ullah, Khan, Khan, and Zheng (2018) conducted ARDL, Johansen cointegration test, and
Granger causality test by applying the data from 1972 to 2014. A study by Achuo (2022) on

32 African economies showed that GDP positively contributes to CO2 emissions.

Ullah et al. (2018) discovered that six distinct types of agricultural activities led to acute
deforestation and consequently increase in CO2 emissions in the middle East country. Thus, a
bidirectional causality between deforestation, agriculture and CO2 emissions was established.
In addition, Balsalobre-Lorente et al. (2019) applied Dynamic Ordinary Least Squares (DOLS)
and FMOLS methods to examine the long-run effects of agricultural activities of deforestation
on CO2 emissions for the five major emerging economies including Brazil, Russia, India,
China, and South Africa (BRICS) over the period 1990-2014. They affirmed through their
results that deforestation by agriculture caused a negative impact on the environmental status
in the BRICS countries. Similarly, by using the FMOLS and VECM approach with the data
from 1990 to 2014, Qiao, Zheng, Jiang, and Dong (2019) observed that deforestation

significantly increases CO2 emissions in the G20 countries.

Applying the Emirmahmutoglu-Kose panel causality test for eleven developing countries in
the Central and West African regions, Olanipekun, Olasehinde-Williams, and Alao (2019)
ascertained that deforestation from agriculture has a positive impact on CO2 emissions. A study
across the North African countries from 1980 to 2011 utilizing Ordinary Least Squares (OLS),
FMOLS, and DOLS techniques concluded that a reduction in deforestation and increase in
agricultural value-added decreased COz emissions in the region due to policies geared towards
(Ben Jebli & Ben Youssef, 2017). Geographic information systems and remote sensing
approaches are tools for the geostatistical and geospatial models which incorporate Land use
change model (LCM) and have been considered very effective for deforestation and COz
emissions (De Sy et al., 2012). Increased access to remotely sensed data (via the Landsat

imageries and archive), allowed forthe global production of multiple estimates of data covering

human activities and GHG emissions factors (Carter et al., 2018).
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To determine the effects of bushland clearing on surface biophysical parameters and its
corresponding consequences on surface energy balance and land surface temperature, (Abera
et al., 2020)uses high-resolution satellite imagery and land surface flux modeling tools.
According to the findings, removing bushland causes an average 0.4 mm per day decrease in
evapotranspiration. The components of the surface energy balance were influenced by changes
in surface biophysical parameters to varying degrees. The average net increase in daylight land
surface temperature (LST) of up to1.75 K was caused by the decrease in latent heat flux, which
was stronger than other surface energy fluxes. These findings reveal increases in LST that are
on par with those brought on by forest loss, highlighting the significant influence of bushland
to agriculture conversion on the local climate. This research underlined theneed of maintaining
bushland for controlling East Africa's land surface temperature while also highlighting the

adverse climatic effects of destroying bushland for agriculture.

(Daigneault et al., 2020)investigate the potential effects of U.S. tax reform on forest stocks and
carbon sequestration using a dynamic global forest model. The implications of changing
present policies on investment, area, harvests, and carbon are estimated by scenario analysis.
They contend that the industry might be significantly impacted by tax reform because current
federal and state levies have a considerable impact on investments in forestry, land use, and

forest management.

There is a ton of literature on forest taxation, but most of it concentrates on how taxes might
affect investments in, manage, and return forests (e.g., (Amacher and Brazee, 1997; Chang,
1983, 1982; Klemperer, 1982, 1974) These studies often assess "optimal" tax questions, such
as how taxes affect investments, rotation duration, and other efficiency-related concerns.
Chang (1983) derives the comparative static effectsof a wide range of taxes on optimal harvest
age management intensity, while (Chang, 1982) exhibits the effects of several types of taxes
applied individually on rotation lengths and land values. (van Kooten et al., 1995)summarizes
the effects of each of the six forest taxes and concludes that changes to the yield, unit, and
timber taxes are likely to have a long-term effect on the availability of timber. (Chang, 2018)
examines the effects of five different property taxes on land values using a generalized
Faustmann model and finds that an unaltered property tax has the greatest effects on land
expectation values and rotation length. Additionally, other research assess how forest taxation
affects non-timber goods, amenity, ecosystem services, or biodiversity (e.g., (Koskela and
Ollikainen, 1999). For instance, according to (Gamponia and Mendelsohn, 1987), yield taxes

are more effective than property taxes at changing the behavior of landowners who manage
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their forests to maximize the value of both timber and amenities. In their 1990 study on the
effects of taxation on explicit ecosystem services, (Pearce, 2001) made the suggestion that the
overall effects of taxation might be different from the implications on particular species. They
come to the conclusion that the type of tax enacted has a significant impact on ecosystem
services, but the magnitude and direction of the effect vary by species and site class. According
to (Uusivuori and Kuuluvainen, 2008) investigation into the effects of forest taxes on
consumption and amenity values for a multiple-stand forest, both profit and sales taxes amplify
the effects of a landowner's conservation and amenity preferences, lengthening rotations and
lowering long-term timber supply. (Koskela et al., 2007). They conclude that the type of tax
implemented significantly affects ecosystem services, but the size and direction of the effect
differ by species and site class. Profit and sales taxes both amplify the effects of a landowner's
conservation and amenity preferences, lengthening rotations and reducing long-term timber
supply, according to (Uusivuori and Kuuluvainen, 2008) study into the effects of forest taxes
on consumption and amenity values for a multiple-stand forest. Among others, (Koskela et al.,
2007) To properly encourage private landowners to extend rotations and leave retention trees
in their stand, an evaluation of the impact of five different forest tax options on adjusting the
rotation age to take into account the benefits of timber and biodiversity in a commercial boreal
forest is conducted. The majority of these studies make the assumption that land supply is
inelastic and that prices are exogenous; hence, landowners can only adjust stand management,
not forestarea, in response to changes in tax policy. Another section of the literature has looked
into how forest taxes effect fiscal neutrality, or whether levies have an impact on management
choices. Numerous studies show that applying the traditional Faustmann formula to analyze
the effects of taxes on rotation age and timber supply indicates that some taxes (such as those
on site value, productivity, and profit, for example) have a neutral impact on these
variables(Gruver et al., 2017) . However, analytical findings show that nearly all forest property
taxes are not fiscally neutral in theory, and that an increase in a variety of forest taxes (such as
property, site value, or productivity) will typically reduce the ideal rotation age (Chang, 2018).
Additionally, analyses of the ideal design of forest taxation in the presence of timber and
amenity services that are considered to be pure public goods find that governments may need
to use a neutral tax (such as a site productivity, lump sum property, or profit tax) to raise tax
revenue in addition to a corrective tax (such as a yield, unit, or timber tax), to correct the
externality caused by excessive private harvesting (e.g., (Amacher and Brazee, 1997), The
literature also assesses the factors that lead landowners to sign up for programs that offer

favourable forest property taxes. According to several articles, state property taxes can be a
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considerable burden for landowners because they must be paid annually even when money

from forests may only be received sometimes because of the extensive planning horizons

involved in the production of timber (e.g., (Cushing and Newman, 2018; Gruver et al., 2017)).

(Frey et al., 2019) discovered that use limits, total area owned, and long-term management
goals are enrollment drivers. Inresponse, (Kilgore et al., 2018) estimate that approximately 4
million landowners managing 85 million hectares (Mha), or roughly 44% of U.S. private
forestland area, presently utilize these state programs, collecting a total of over $1.61 billion in
property tax savings year, or $19 per ha annually. None of these studies specifically state how
much these tax advantages affect 1 the provision of ecosystem services based on forests.
According to,(Kilgore et al., 2018) State property tax programs and the fiscal incentives
incorporated therein are just one of the numerous strategies that can be used to encourage the
availability of ecosystem services from private forestland in the United States. The ecosystem
services that were found to be the most consistent as a focus for property tax programs focused
on private forest land were the integrity and sustainability of the ecosystem. In the
circumstances of decentralization of authority, (Openko et al., 2019)estimates tax receipts from
the usage of forest land using a geoinformation technique. In the combined territorial
communities, he found that the forest area was mostly located in the Zhytomyrska (788.5
thousand ha), Chernihivska (583.6 thousand ha), Volynska (432.9 ha), Rivnenska (282, 8
thousand hectares), and Sumska (216,0 thousand ha) regions. While the smallest amount of
forest land is concentrated in the Kirovohradska, Zakarpatska, Mykolaivska, Zaporizka,

Vinnytska, Donetska, Luhanska, Odeska, and Khersonska districts that lie within the

boundaries of the united territorial communities.

(Zhurakovska et al., 2021)suggested that it is important to undertake a monetary assessment of
forestlands outside of settlements because the results can then be used to determine rates and

calculate the amount of land tax.

An official analysis by (Brueckner, n.d.)determined that a split-rate tax raised the "level" of
improvements per acre. (DIMASI, 1987) used a general equilibrium model to arrive at the
following conclusion: Increasing the land rate relative to the building rate lowers rents and
housing costs overall and at each distance from the city center, while increasing population
density throughout the entire city. When land was taxed at a rate three times higher than that
on improvements, resident welfare in terms of access to cheap housing and wages was found

to be at its highest level. When the elasticity of substitution between housing and other items
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is strong, a higher property tax leads to denser growth and a smaller city size, according to
research conducted by (Brueckner and Kim, 2003). When the elasticity is low, the higher tax
reduces density and leads to an expansion of the city area. They also thought about doing away
with the property tax in favor of a revenue-neutral move to a land tax, and they came to the
conclusion that the city would become smaller under that scenario. A model created by (Song
and Zenou, 2000) further demonstrated the effect of property tax increases on the size of urban
areas. In their research, they conducted an empirical analysis of a number of American
communities, which showed that the cities with greater property taxes had grown more

compactly over time.

A significant amount of empirical study has been conducted on the Pennsylvania applications,
with Pittsburgh serving as the most prominent and significant example.(Oates and Schwab,
1997)conducted the largest examination of Pittsburgh's split-rate property taxes. According to
research, most comparable cities in the area experienced a significant decline in commercial
construction during the 1980s compared to the previous two decades. Pittsburgh started
increasing its land tax in 1976. Starting off at a rate that was double that of buildings, it
eventually increased to over six times that of buildings. However, other cities did not see a
significant latent demand for office space, and starting in 1980, a three-year building tax relief
was offered for new construction. In view of these elements (Oates and Schwab, 1997) came
to the conclusion that while increasing the land tax was a significant enabling factor, it was not
the main reason for the increase in development. The main reason for raising the land rate was
to make up for a revenue shortfall because raising any other taxes would have created
incentives that would have hindered development. Additional studies (Bourassa, 1987; Cord,
1983) discovered a correlation between the split-rate tax and higher development, but they
concluded that the effect was not uniform across property kinds and identified other factors
that might have contributed to the rise in construction in the city. According to (Cord, 1983),
the higher rate on land still equated to a carrying fee that was too low to be taken into account
when making development decisions. When (Bourassa, 1990) expanded his research on
Pittsburgh to two additional cities, he discovered that while increasing the tax on land had no
discernible impact, doing so on buildings showed a significant negative relationship with the
quantity of new construction. The tax disparity had a statistically significant impact on
construction value and the number of building licenses issued, but not on the value per permit,
according to (Plassmann and Tideman, 2000) research. Increasing the tax disparity (either by

cutting the rate on buildings or by raising the rate on land) results in greater construction, even
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though their model did not examine land and building rates separately. Banzhaf and Lavery
(2008) conducted amore current empirical assessment of Pennsylvania applications, separating
density from dwelling size and noted that raising the capital-to-land investment ratio could lead
to larger housing units rather than more units in a specific region. The development intensity
would diminish, and the city would become more dispersed if the dwelling size effect
outweighed the density effect. According to their findings, divided tax cities had more rooms
per square foot of land, with little to no impact on the size of homes. The researchers came to
the conclusion that enacting a split-rate tax would increase the number of dwelling units in a

certain location and prevent widespread growth since the density effect was stronger.

The administrative and political effects of split-rate taxation have also been studied. According
to Hartzok (1997), the changeover should be gradual, shifting no more than 10 to 20 percent
of the tax burden from buildings to land at a time. The public wouldn't mistakenly associate

the split rate with a tax increase if the measure were revenue neutral.

Accurate, fast, and fair land value assessments are equally crucial tothe effectiveness of a split-
rate tax. According to Mills (1998), the government lacks both the motivation and the expertise
to forecast the market worth of a piece of land when it is put to its best use. However, as long
as estimates of total property value are accurate, economic efficiency improvements with a
split-rate tax are still likely, even if significant errors are made in land value assessment
(Chapman, 2020). Assessors may be able to estimate accurate land values by making a market-
value purchase of the property, demolishing any improvements, and then reselling the vacant
parcels (Paris et al., 2022). Zoning and other constraints prevent property owners from using
land more extensively if the tax is calculated based on land values under optimal use. Finally,
taxing land at a rate thatis too high may lead to owners aband oning it outright, and governments
often are not interested in taking on the role of landlords. In a life-cycle small open economy
with endogenous labor-leisure options, Alberto Petrucci examines the impact of a land rent tax
on capital productionand foreign investment. In contrast to earlier literature, the effects ofland
taxes heavily depend on how the government spends the tax revenue. When consumers receive
lump-sum compensation for the tax, a land tax reduces capital creation, displaces foreign
investment, and boosts national wealth and consumption. Taxation would have little impact on
the stock of capital, nonhuman wealth, or labor if the proceeds were utilized tofinance wasteful
government spending. The land tax produces ambiguous effects when the tax revenue is
utilized to lower labor taxes. He contends that wealth accumulation among nonhumans is

accelerated by effects on capital stock and labor hours. In order to study the design of taxation
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on both land value and development in a competitive real estate market, (Tan et al., 2022) use
a real choices framework. We presume that developed areas take up less open space, which is
bad for city dwellers. Landowners will nonetheless build homes earlier than is socially ideal if
they ignore this unfavorable externality. A regulator can stop this trend by enforcing a tax that
is either positive on development or negative on land value. Alternately, the regulator can use
both tools at once, in which case a rise in the development tax rate will be accompanied by a
rise in the land value tax rate, and vice versa. They believe that urban dwellers suffer as a result
of property development. Henry George (1897) , on the other hand, argues that the regulator
should impose higher taxes on unused land and lower taxes on construction. Based on Henry
George's hypothesis,(Brueckner, 1986) examines the long-term effects of a change to a graded
tax system (where the tax rate on land development is reduced and the tax rate on land value is
increased). While extending Brueckner's study to a model with perfect foresight, (Anderson et

al., 1999)focuses on how this change affects a landowner's decision over when to start

developing a property. Both articles make the assumption that when changing the tax code, a
regulator will bring in the same amount of tax revenue. Additionally, it has been stated that

property taxes act as a motivating factor for municipal governments.
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4 DATA AND METHODOLOGY

In this chapter, the dissertation will utilize different econometric tools and software like
STATA 14 to assess the effectiveness of economic instruments on forestry protection in the
selected 17 African countries. The main tool of assessment will be environmental taxes. This
will be done so as to sort out the problem of deforestation that has continued to be persistent
over theyears as mentioned in the previous chapters. Effectiveness in this regard can be defined
as the degree to which something is effective, has an impact. This will be assed using the
random effects model as it is preferred due to the fact that it accounts for differential
effectiveness through the use of random coefficients models, and it was arrived at after
performing various pre-estimation tests. The chapter also covers the dataand sources used, and
it includes the empirical and econometric steps applied in arriving at the objectives of this

dissertation. This first section presents the data used and its sources.
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41 DATA

The Figure below shows the map of Africa with the location of selected countries.

Democratic
Republic

Madagascar

Figure 5: Map showing the location of the Countries.
Source: Authors’ Illustration modified from Vecteezy.com

Secondary panel data for 17 African countries from many data sources (See Table 1) for the
period 2001 to 2018 were included in the analysis. Countries were chosen based on the
availability of the required data. All the 17 African countries data were used as one pooled

data.

The variables of interest included forest areas as a percentage of land area, GDP per capita, the
square of GDP per capita, deforestation, Population density (people per square (km) of land
area), total energy consumption, environmental taxes as a percentage of total taxes; and the

average of world governance index ranking. The thesis used STATA 14 software program to

compute all the analysis and results.
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42 ECONOMETRIC PROCEDURE OF EMPIRICAL ANALYSIS

Several models from econometrics, statistics, geostatistics, and geospatial, including DOLS,
ARDL, canonical cointegrating regression, FMOLS, VECM, NARDL, Emirmahmutoglu-
Kose panel causality test, Johansen cointegration, Granger causality, and LCM have been used
to study the relationships among deforestation, CO2 emissions, GDP and environmental
taxation in various regions (Asumadu-Sarkodie & Owusu, 2016; Balsalobre-Lorente et al.,
2019; Ben Jebli & Ben Youssef, 2017; Carter et al., 2018; De Sy et al., 2012; Gokmenoglu &
Taspinar, 2018; Gokmenoglu et al., 2019; Naseem et al., 2020; Olanipekun et al., 2019; Qiao
et al., 2019; Ullah et al., 2018).

Most papers that used an econometric approach to analyze the possible factors of
environmental degradation, particularly deforestation during the start of the 1990s, generally
applied a cross-section approach. Nevertheless, cross-sectional data does not account for time-
varying effects and fails to control for unobserved individual heterogeneity (Wooldridge,
2002). Because panel data could handle such problems, and moreover, it had more information;
hence, it resulted in increased efficiency and variability and provided more degrees of freedom
(Baltagi, 2005). According to Damette and Delacote (2012), since the start of the 2000s, most
studies have begun to use panel data to investigate climate change and environmental issues.
Since literature reveals that ecological degradation through deforestation and GHG emissions
can vary from country to country and region to region, it therefore means the determinants of
deforestation are strongly heterogeneous. Most studies have however failed to account for the
heterogeneity nature of how determinants of environmental variables vary according to
country. To the knowledge of the author only Culas (2007); Damette and Delacote (2012);
Leplay and Thoyer (2011); Scrieciu (2007) and Van and Azomahou (2007) to mention a few,
examine the factors of deforestation but taking into account for the heterogeneous differences

in countries.

The fact that pattemns of environmental degradation globally are very difficult to identify
implies that due care has to be taken (Damette & Delacote, 2011; Scrieciu, 2007). In the case
of deforestation, Culas (2007), Damette and Delacote (2012) and Leplay and Thoyer (2011)
clustered the sample to suggest that the factors affecting deforestation depend on a country’s

characteristics. Applying OLS while neglecting the heterogeneity nature of the factors affecting

environment variables could lead to biased coefficient estimates (Damette & Delacote, 2012).
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Damette and Delacote (2012) and Koenker (2005) suggest that quantile regression could
perfectly tackle heterogeneity issues in panel regression. Koenker and Bassett (1978)
developed the quantile regression approach. Very few papers, notably Damette and Delacote
(2012), apply quantile regression to examine environmental issues. The quantile regression
technique allows us to describe the patterns of conditional heterogeneity of factors of
deforestation as well as their distribution along different quantiles of deforestation. Most
studies use cointegration models to examine the drivers of environmental damage (Dursun,
2022; Pao & Tsai, 2010). Unlike simple OLS, which considers the conditional mean of the
independent variable(s) and dependent variable, quantile regression provides the relationship
between the independent variable(s) and the conditional quantiles of the dependent variable. It
provides a comprehensive picture of how the explanatory variable(s) affect the dependent
variable along different quantiles or points of the dependent variable. Itis robust to non-normal
dataand outliers. However, it can only examine theimpact and not effectiveness, hence making
it difficult to address our objective. Which makes the fixed effects model, or the Random
effects model the next best alternative. So then, to analyze the effectiveness of economic
instruments for sustainable forestry protection, the study will employ panel data estimation

models with either fixed effects modeling or an error components model, also known as a

random effects model.

According to (Gujarati and Porter, 2009), the two model regressions used the following

function:

Fixed effects model

Ciy = Byt + B,0Q; + B3PFy + B LF; +uy, (1)
=12 3,....17
=123, 13,

The term fixed effectsis such that even though the intercepts are different among entities,

they are time invariant.

Random effects model
T Cit = By + B,Qy + Bs PF, + B,LF,, + uy, (2)
Let pli = B1 + &
T Cit = B, + B,Q; + B3 PF, + B,LF, +ei+ u, 3)
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T Cit = B, + B,Qu + Py PFy + BLF, + w,, “)

Where w;, = el + u;

In this model, instead of having f,; as fixed, we assume that it is a random variable with

mean B, while we denote w;, as the idiosyncratic error term.

In order to determine the appropriate model between the two, a Hausman test for model
specification shall be performed using the following hypothesis test;
H,: The random effects model is the appropriate model.

H,: The fixed effects model is the appropriate model

The thesis adopted the random effects model based on the results from the Hausian test as

seen in table 6.

Using the above equation, it was estimated how environmental taxes and other variables affect
deforestation and forest areas in general in selected African countries for the period 2001 to
2018. The equations relating these dependent variables are rooted from the EKC hypothesis,

which explains what happens to environmental problems when income of a country changes.

Literature cites several socio-economic factors such as economic growth and development,
macroeconomic factors and demographics as the causes of deforestation (Angelsen &
Kaimowitz, 1999; Damette & Delacote, 2012). Thus, to the equation by Panayotou (1993), the
thesis included other variables. Nevertheless, to examine therelationship between deforestation
and environmental taxes the equation by Panayotou (1993) was modified. The thesis also
followed the work of Culas (2007) and Leplay and Thoyer (2011), who used forest area as the

measure of deforestation. The relationship is shown in equation (5) below;

InFA;, = B, + B,InGDPpc;, + B,InGDPpc2; + B,InALU; + B,InPOPd,, +
BsTET; + &, + )

The independent variables in the above equation are agricultural land, population density, and
environmental taxes. The thesis included GDP per capita and its square in the equation in order
to express the equations in line with the EKC hypothesis. The thesis included deforestation
because IPCC (2001) and Leplay and Thoyer (2011) state that it is the most contributing cause

of forest area depletion. Because deforestation is caused by the expansion of arable land,
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increasing demand for fuelwood by the local population and dependence on foreign currency
earnings from forest Chomitz (2007), its inclusion in the equation means these other variables
are captured so that proper policies to reduce deforestation can be implemented. There are
various factors affecting deforestation, and literature cites several socio-economic factors such
as economic growth and development, macroeconomic factors and demographics as the causes
(Angelsen & Kaimowitz, 1999; Damette & Delacote, 2012). However, Angelsen and
Kaimowitz (1999) argue that factors of deforestation range from underlying causes, and
immediate causes to sources, thus mixing these variables can result in serious misspecifications

in regression models and misleading causal relations between variables.

The variables and their data sources are presented in Table 1 below ande the variables used in

the equation.
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Table 1: Description of Variables and Data Sources

Variable Description Expected Sign ~ Data sources
FA Forest area (% of land Dependent World Development
area). Variable Indicators (WDI).
) Feenstra, Inklaar, and
GDPpc GDP per capita. + .
Timmer (2015).
The square of GDP per
GDPpc2 + Feenstra et al. (2015).
capita.
Tree cover loss per
DEF + Hansen et al. (2013).
hectare.
Agricultural land (% of
ALU - WDI.
land area).
POPgu Urban population growth.  + WDI.
Population density (people
POPd per square (km) of land - WDI.
area).
) U.S. Energy Information
TEC Total energy consumption — + o
Administration (2022).
Environmental taxes (% of
TET . OECD (2022).
total taxes).
Average of world Kaufmann, Kraay, and
IST ' ‘ + ‘
governance index ranking. Mastruzzi (2010)
, Natural logarithm, country
In,it _
and years respectively.
Parameters, error term &
B.gu individual effects

respectively.
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Note: The signs refer to the relationship with the forest area.

The economic tax instrument is represented by environmental taxes, which are the total
environmental taxes as a percentage of total taxes in the economy. Environmental taxes are a
composite index of energy related taxes, transport taxes, resources taxes, and pollution taxes.
Some studies use carbon tax as an economic instrument to reduce environmental degradation,
however because of data unavailability and lack of implementation of the tax in most African
countries this thesis opted for environmental tax. Based on the authors’ knowledge, this is the

only available and comprehensive data source on environmental tax.
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S RESULTS

As a basis for determining effectiveness, the methodology was followed, and the following

conclusions were found

This section presents results of our regression models. The results from pooled OLS (POLS),
quantile regression (i.e. 25% 50™ and 75™ quantiles) and fixed effects model (FEM) are
compared to those of the random effects model which the thesis adopted. The first column after
the variables presents results from POLS model. These are followed by FEM, 25 (Q25), 50%
(Q50) and 75™ (Q75). Table 2 is a presentation of results for regressions on the impact of
environmental taxes on forest cover. Table 2 and 3 represents the same results for regressions
on the impact of environmental taxes on forest cover from Fixed effects model and Random

effects model respectively.

Table 2: The Effect of Environmental Taxes on Forest Area

VARIABLES POLS FEM Q25 Q50 Q75
InGDPpc 3.483%* 0.5571%#** 2. 7794 %% 5.075 6.505%**
(1.669) (0.200) (0.6006) (4.278) (1.143)
InGDPpc2 -0.267***  -0.0361%** -0.206%** -0.367 -0.419%**
(0.102) (0.0124) (0.0369) (0.260) (0.0696)
InALU 1.134%*% 0 525%%* 1.533%#** 1.503%*** -0.102*
(0.0788) (0.104) (0.0286) (0.202) (0.0540)
InPOPd -0.745%**  -0.166*** -0.343%** -0.973%** -0.543%**
(0.0699) (0.0369) (0.0254) (0.179) (0.0478)
TET -0.0122 -0.00213** -0.00171 -0.0329 0.0200%**
(0.0116) (0.000906) (0.00422) (0.0298) (0.00796)
Constant -9.011 3.212%%* -11.56%** -15.62 -19.04%**
(6.750) (0.801) (2.450) (17.30) (4.623)
Observations 306 306 306 306 306
Pseudo/R-squared 0.606 0.380 0.467 0.154 0.242
Number of PID 17

Standard errors in parentheses
k% n<0.01, ** p<0.05, * p<0.1

Source: Authors’ Computation
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As indicated on the table 2, an increase in population density results in loss of forest cover at
all quantiles, while an increase in agricultural land use negatively affects forest cover only at
higher quantiles. Furthermore, the impact of environmental taxes on forest cover is positive

and statistically significant only at higher quantiles.

Table 3 shows thedescriptive statistics for the original data of Forest area, Deforestation, GDP,

Agriculture land use, Population density, and Environmental taxes for 2001 to 2018.

Table 3:Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
YEAR 306 2009.5 5.197 2001 2018

FA 306 24.02 18.849 .045 64.958
DEF 306 83251.192 202965 .45 31.643 1467956.7
GDPpc 306 4416.452 3466.357 679.901 12912.349
ALU 306 51.634 22772 3.353 80.809
POPgu 306 3.449 1.43 -.244 9.555
POPd 306 85.767 89.837 9.238 498.661
TEC 306 .636 1.414 .009 5.725
TET 306 8.578 6.091 .04 39.25

IST 306 32.64 15.28 1.516 64.415
COUNTRY1 306 9 4.907 1 17

est fixed 306 1 0 1 1

est random 306 1 0 1 1

Source: Author’s computation

As indicated in the table above, the maximum, minimum, mean, and standard deviation values
of Forest area were 64.958, 0.045, 24.02 and 18.849 respectively. Then for deforestation, the
respective Maximum, minimum, mean and standard deviation was 1467956.7, 31.643,
83251.192 and 202965.45. With regards to GDP, the values 12912.349, 679.901, 4416.452,
3466.357 were the maximum, minimum, mean, and standard deviation, respectively. The
maximum, minimum, mean, and standard deviations for population density were

498.661,9.238 ,85.767, 89.837. And finally, Environmental taxes, measured as a percentage of
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total taxes, had the values 39.25,0.04,8.578,6.091 for the maximum, minimum, mean, and

standard deviation respectively.

The following table 4 and 5 shows the regression analysis from the variables used in the fixed

effect model and the random effect model of econometric analysis.
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Table 4 : Fixed effects regression analysis

VARIABLES

DEF

GDPpc

ALU

POPgu

POPd

TEC

IST

Constant

Observations

Number of COUNTRY'1

R-squared

(1)

Forest area (FA)

-3.09e-06%**

(3.90e-07)
-0.000102
(7.05e-05)
-0.1971%**
(0.0304)
-0.0699
(0.0593)
-0.006827*
(0.00282)
-0.146
(0.270)
0.0523%%**
(0.0116)
-0.0183***
(0.00672)

35.68%%*
(1.546)

306
17
0.601

Standard errors in parentheses

k% n<0.01, ** p<0.05, * p<0.1

Source: Author’s computation
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Table S :The error components or random effects regression results

(1)
VARIABLES Forest area (FA)
DEF -3.07e-06%**
(3.88e-07)
GDPpc -0.000101
(7.01e-05)
ALU -0.194%***
(0.0300)
POPgu -0.0696
(0.0591)
POPd -0.00675%*
(0.00280)
TEC -0.163
(0.268)
TET 0.0523%**
(0.0116)
IST -0.0186%**
(0.00669)
Constant 35.81#**
(4.970)
Observations 306
Number of COUNTRY1 17

Standard errors in parentheses

k% n<0.01, ** p<0.05, * p<0.1

As earlier stated, in order to determine which one of the twois the best and most suitable model
to use, the model adoption criteria suggest that we run what is known as the Hausman

specification test, as shown in table 6 below.
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Table 6 : Hausman (1978) specification test

Coef.
Chi-square test value .645
P-value .999

Source: Author’s computation

From the Hausman specification test, we run the following hypothesis test:

H,: The random ef fects model is the appropriate model.

H,:The fixed ef fects model is the appropriate model

Test method: Hausman specification test

Results: The given chi-square value of 0.645 is greater than the critical values of 0.01, 0.05
and 0.1 respectively

The Hausian test results indicate that we fail to reject the null hypothesis that the random effects
model is the appropriate model. This, therefore, justifies our use of the random effects model

in our study.

64



6 DISCUSSION

In analyzing environmental factors, the generally used hypothesis assumes that a rise in income
or GDP results in a rise in environmental degradation during the early stages of development.
However, as income continues to rise, there comes a point where a rise in income is associated
with a decrease in environmental degradation. For the EKC hypothesis to hold the coefficient
of GDP per capita should be positive and statistically significant while that of the square of
GDP per capita should be negative and statistically significant.

The regression results relating environmental taxes and forest area, the relationship between
GDP per capita and forest area follows the EKC hypothesis only at 25" and 75" quantiles. The
meaning is that at low levels of economic development, a rise in income is associated with low
levels of deforestation. Nevertheless, after a certain level of income, countries with high
incomes usually experience high levels of deforestation. The reason could be industrialization
and urbanization. The coefficient of agricultural land use is positive and statistically significant
at the 25" and 50™ quantiles but negative at the 75™ quantile of forest area. This means that an
increase in agricultural land use does not affect forest area for the 25" and 50" quantiles of
forest area. However, at the 75™ quantile of forest area, it causes deforestation. Also, our results
confirm that at a higher level of forest area, an increase in land for agriculture results in loss of
forest cover. According to Dieng et al. (2009), between 1961 and 1999 increase in agricultural
output in Africa was attributed to an increase in arable land expansion, which rose from 34%
to 66%. This could be explained by the forest transition hypothesis, whose analytical meaning
is similar to the convergence hypothesis (Damette & Delacote, 2012). According to Mather
(1992), countries with low forest area tend to conserve while those with high forest cover tend
to cause more environmental damage. Countries with more forest cover generally experience
more loss in forest cover than those with less forest cover, thus contributing to an increase in
deforestation. The marginal utility or the value given to forests in areas that have high forest
cover is very low, whereas the marginal utility or value given to forests in areas that have low
forest cover is high. So, at higher quantiles of forest cover arise in agricultural land use results

in loss of forest cover. The results are similar to that of (Damette & Delacote, 2011, 2012).

Population density has the expected sign and is statistically significant across all three quantiles
of forest cover. An increase in the number of people per square kilometer negatively affects
forest cover, resulting in deforestation. An increase in population increases demands for more

land for agriculture and settlement. These contribute to the loss of forest cover. It is important
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to note that the environmental taxes variable is positive and statistically significant only at the
75™ quantile of forest cover. This means that countries with high forest cover can effectively
use environmental taxes to reduce forest loss or deforestation. The reason could be related to
the forest transition hypothesis, which predicts that high forest loss is predominant in countries
with high forest cover, thus making enforcement of environmental taxes more effective.
Nevertheless, the effectiveness of environmental taxes depends on institutional capacity to
conserve the environment. Panayotou (1993) also suggests that developing countries can solve
environmental problems by eliminating policy distortions, defining, and enforcing stricter
property rights on natural resources, and making those involved in environmental damage pay
for their activities, which is internalizing environmental costs by the underlying activities

causing them.

The quantile regression technique is applicable when the dependent variable is continuous with
no zeros or a lot of repeated values. It is also used when there is heteroskedasticity in the data
set. The presence of heteroskedasticity in our data set is evident. This is because the test for
heteroskedasticity results in both regression equations are statistically significant, that is, Prob
> chi2 = 0.0000. This justifies the use of the quantile regression model. The thesis also checked
if the coefficients of the explanatory variables under the quantile regression model are

statistically different from those under the POLS regression model. The results are shown in

Figure 3.

66



Figure 6: Test for Significant Difference Between POLS and Quantile Regression
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Figure 3 shows results for the test of significant differences between coefficients of explanatory
variables under POLS and quantile regression models. Panel (a) shows results for the equation
relating environmental taxes and forest cover. Each variable has dotted red lines and a solid
red lines parallel to the horizontal axis. The solid red line shows the POLS regression
coefficient while the dotted red lines are the respective confidenceintervals. The shaded yellow
areas on each variable show the confidence interval for the quantile regression coefficients
while the solid teal line represents the quantile coefficients. The POLS confidence intervals do
not vary across quantiles and are fixed because there is only one regression coefficient for a
POLS regression. On the other hand, the coefficients for quantile regression vary across
quantiles. Comparing the confidence intervals for the POLS and quantile regression
coefficients. For the regression relating to environmental taxes and forest cover, it is evident
that there are significant differences between the confidence intervals of POLS and quantile
regression coefficients. Furthermore, the graphs show that all the coefficients except the POLS

and the 25" and 50™ quantiles of environmental taxes are significantly different from zero

because their confidence intervals do not cross the horizontal line passing through zero.

67



It is evident that Environmental taxes truly have an impact on forest area ceteris paribus.
However, since our main interest is to determine the effectiveness, we get this from table 5
after conducting the Hausman test in table 6, which proved the random effect model to be the

best model for this analysis.

As can be seen from table 5 the calculated regression results from the rand om effects model
show that GDP per capita (GDPpc), Urban population growth (POPgu), and Total energy
consumption (TEC) were not significant at 1%, 5%, and 10% significance levels. However,
the results indicated that Tree cover loss per hectare (DEF), Agricultural land (ALU),
Environmental taxes (TET), and Average of world governance index ranking (IST) were
significant at the 1% significance level while Population density [people per square (km) of
land area] (POPd)was significant at the 5% significance level. Hence, results from our analysis,
which mainly focused on the effectiveness of environmental taxes on maintaining a sustainable
forest area showed us that, a 1% increase in the environmental tax has led to 0.0523 square
kilometers increase in the forestry area, ceteris paribus. This is indicated by the positive slope
coefficient behind the Environmental taxes (TET) variable. Implications of this would suggest
that, indeed, environmental taxes give the incentive to preserve lands covered by forests. It can
be noted from this that even though environmental taxes have an effect on forestry protection,
the effect was minimal, and a such it would be considered that there should be more effort from
authorities in the selected 17 countries to improve on their implementation of forest taxation.

Meanwhile, the calculated results from Tree cover loss per hectare (DEF), Agricultural land
(ALU), Population density [(people per square (km) of land area)] (POPd), and Average of
world governance index ranking (IST) show negative relationships with Forest Area. This
implies that the ceteris paribus unitary increments in any of these variables would cause a
decline in the total forest area. Inthis case, results from Tree cover loss per hectare (DEF) show
that a unit increase in Tree cover loss per hectare (DEF) would cause a reduction in Forest
area(FA) by 3.07 square kilometers, ceteris paribus. A unit increase in Agricultural land (ALU)
causes a decrease in forest area of 0.194 square kilometers, ceteris paribus. A unit increase in
Population density [(people per square (km) of land area)] (POPd) reduces forest area by
0.00675 square kilometers, ceteris paribus. And finally, a unit increase in Average of world
governance index ranking (IST) causes a reduction in forest area by 0.0186 square kilometers,
ceteris paribus. The results of this research agree with the hypothesis that taxation is a good
economic instrument toreduce deforestation or conserve forest area in the 17 African countries,

and its conclusions were similar to studies that showed that environmental taxes did affect
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forestry conservation. (Busch et al., 2015; Cadman et al., 2019; Ferretti-Gallon and Busch,
2014; Muttaqin et al., 2019). Most developing countries in Africa are still going through the
process of urbanization, and as such, issues of deforestation have continued to persist, hence
making set up environmental taxes have very little effectiveness to curb these vices as can be
seen from the coefficients in the results.

Other things like Agriculture land use have also proved to affect forest areas in most African

countries negatively.

Governments have a range of tools at their disposal, including regulations, information
programmes, innovation policies, environmental subsidies, and environmental taxes. Taxes in

particular are a key part of this toolkit (OECD, 2011).

Environmental taxes have been found to be an effective tool for reducing pollution and
encouraging environmental friendly behavior. For example, a study of carbon taxes in Europe
found that they have led to a reduction in carbon dioxide emissions, while another study
found that a sulfur dioxide emissions trading program in the United States led to a significant
reduction in sulfur dioxide emission in power plants.

However, the effectiveness of environmental taxes can depend on a number of factors, such
as the level of the tax, the scope of the tax (i.e. which activities are covered by the tax) and
how the revenue from tax is used. Additionally, environmental tax could also have other
social effects. The effectiveness of taxes can also depend on several factors, including the
specific tax being implemented, the design of the tax, and the economic and political context
in which it’s implemented. Some critics argue that environmental taxes disproportionately
impact lower-income households, since they may have fewer resources to invest in more
environmentally friendly alternatives. Thus, its effectiveness also highly depends on how it
designed and implemented. A well-designed environmental tax program can be effective tool
for reducing pollution and promoting environmental friendly behavior, but a poorly designed

program may not be as effective and could have united negative consequences.

The strong correlation between socio-economic activities and real-world environmental issues
can never be underestimated. Socio-economic activities can make or mar environmental
quality, which in turn may facilitate or impede socio-economic operations. Currently,
environmental protection and sustainable development have permeated every aspect of human
social and economic activities. Environmental problems are usually caused by the negative

externalities of socio-economic activities, which means that socio-economic actors add
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external costs to society through pollution without paying the corresponding social costs. In
the absence of regulation, individuals tend to overexploit the environment at their own
advantage. Therefore, environmental problems cannot be solved by simple market
mechanisms: most countries implement environmental regulations. Thus, strengthening
environmental protection and reinforcing environmental regulations have become key issues,
especially in developed countries, while developing nations are still crawling and blind to

reality (Sane et al., 2021).

The hypothesis and findings of this paper to some extent, is in line with the conclusions made
by most similar studies (Andreoni, 2019; Brockhaus et al., 2012; Gamponia and Mendelsohn,
1987; Liu, 2013; Mahmood et al., 2019; van Kooten et al., 1995) in that economic instruments
and regulations are essential and effective in protecting forests and the environment in general
which are of great importance and play a role in not only a country’s ecological setup but other
areas as well as it may support other industries such as those that rely on forest products.
Economic history has continued showing that most countries that set up regulations tend to

have more forest area conserved and enjoy the benefits that come with it.
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7 CONCLUSION AND POLICY RECOMMENDATIONS

The effectiveness of economic instruments was monitored using the example of environmental

taxes.

This thesis examined the impact of environmental taxes and other variables on forest cover
among selected 17 African countries for the period 2001 to 2018 using data from the world
bank database. The study finds that more deforestation and increase environment taxes and
improvements in institutions result in less deforestation. However, the study also found that an
increase in population density results in loss of forest cover while an increase in agricultural
land use negatively affects forest cover. Furthermore, the impact and effectiveness of
environmental taxes on forest cover is positive and statistically significant. Generally, some
scholars recommend that developing countries can flatten out their EKC curves, that is,
reducing the effect of economic growth on environmental degradation through the removal of
policy distortions, internalization of environmental costs to the activities that generate them,
and having properly defined and enforced property rights over natural resources. Assistance
from development partners can also be used to help mitigate environmental degradation. They
can do this by ensuring that environmental protection policies are an integral part of their
project and policy financing. Furthermore, developed countries can also help developing
countries by proving creative financing mechanisms, for instance, they can use Global
Environmental Facility, to conserve resources like biodiversity which create global benefits
that might be otherwise lost irreversibly during the earlier stages of economic development of
developing countries. For further research, analyze the country(ies) individually, because the

implementation of environmental taxes might give different response in each country.

In addition to the above, this study recommends that African countries use both protection
policies such as environmental taxes, fines, enforcement of property rights, laws and
regulations, and promotion policies such as implementing good agricultural practices to
increase yield, productivity, and value for poor people without impacting much on forest and
environment, revolutionizing, modernizing and mechanizing the agricultural sector in Africa,
educating people about the importance of conserving the environment and the negative effects
of climate change associated with environmental degradation, educating people about benefits
of practicing birth control mechanisms to control population growth, developing urban areas
by creating sustainable cities and educating citizens about the benefits associated with

environmental protection and of usage of clean, efficient and environmentally friendly energy
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sources to mitigate deforestation. Government can also promote the private sector to invest in

renewable sources of energy like wind, and solar, and adopt efficient energy technologies in

production and manufacturing.

However, most African population lack access to alternative clean sources of energy. In
circumstances where alternative energy sources are found, they are not adequate, thus giving a
challenging task in making efforts to promote the use of clean energy sources. This can make
enforcement of environmental taxes very difficult to use in mitigating deforestation in Africa.
Another problem is that most resources in communal areas are shared, and they belong not to
an individual thus making it difficult to enforce environmental taxes. Nevertheless, if people
in the area where the resources are found are educated about the benefits of environmental
protection or are involved in environmental protection processes it can be easier for
government to implement environmental taxes without facing resistance from the community.
The revenue from environmental taxes can also be used to protect and conserve the
environment as well as help the people whose livelihoods depend on forests and nature.
Nevertheless, achieving sustainable development doesnot mean relying on governments alone,
but requires active involvement by businesses, capital markets, sub-regional authorities, and

other non-state actors.
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