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Abstract

Environmental sustainability and climate mitigation are global priorities requiring innovative policies that balance ecological
conservation with socio-economic development. This study examines the interplay between Thailand's greenhonse gas emissions trading,
community forestry, and their combined impact on sustainable development through multiple regression analysis. Results reveal a
paradox: renenable energy consumption negatively impacts community forests, suggesting land-nse competition and policy misalignment.
Increased R&D expenditure enbances community forestry, showing the transformative potential of targeted innovation. Income di sparity
undermines community forestry efforts, highlighting the need for inclusive policies addressing socio-economic inequalities. The positive
correlation between COZ2 emissions and community forestry extent questions the efficacy of current carbon offset initiatives. This study
urges policymarkers to adopt a nuanced approach, aligning renenable energy expansion with forestry conservation and addressing socio-
economic disparities. These insights challenge conventional sustainability paradigms, advocating for comprebensive policy framenvorks to
achieve genuine sustainable development and effective climate mitigation.

Keywords: Innovative Environmental Policies, Renewable Energy Consumption, Socio-Economic Inequalities, Carbon Offset
Initiatives, Forestry Conservation.

Introduction

In recent decades, environmental and ecosystem preservation has emerged as a critical focus in global
political, social, and economic discourse, underscored by the United Nations' launch of the Sustainable
Development Goals (SDGs)in 2012. This comprehensive framework aims for sustainable progress through
17 objectives, emphasizing the crucial role of innovative green technologies for CO2 mitigation and broader
environmental stewardship (Udeagha & Breitenbach, 2023; Zafar, Saced, Zaidi, & Waheed, 2021; Sharma,
Kautish, & Kumar, 2021). Emerging low-carbon technologies, eco-innovation, green trade openness, and
carbon pricing have been instrumental in reducing emissions and spurring economic growth in developing
economies, highlighting the transformative potential of environmental policy innovations (Tariq et al., 2023;
Gambhir & Nikas, 2023). Research indicates that efficient resource allocation, advanced financial systems,
and green innovation are vital for sustainable economies, while emphasizing the importance of risk
management in financial systems to curb emissions (Sajjad, Bhuiyan, Dwyer, & Bashir, 2024). Moreover,
blue carbon ecosystems in regions like Seychelles play a pivotal role in climate change mitigation, with their
capacity for carbon sequestration underscoring the need for robust carbon inventories and supportive
policies to leverage these natural assets effectively for sustainable development (Bennett, March, Raguain,
& Failler, 2024). This collective approach to environmental management not only addresses immediate
carbon reduction needs but also aligns with long-term global sustainability and climate mitigation goals.

The evolution of market-based environmental strategies has been markedlyinfluenced by legislative actions
such as the U.S. Clean Air Act and the global collective commitment embodied by the Kyoto Protocol.
These regulations introduced "tradable permits" and the "cap-and-trade system," significantly decreasing
U.S. sulfur dioxide emissions from 31 million tons in 1970 to about2.7 million tons by 2016, while
catalyzing the creation of the EU Emissions Trading System, the first international carbon market aimed at
carbon mitigation (Duan et al., 2017). Research by Guo and Zhang (2024) further suggests that in regions
where environmental awareness is prevalent, government subsidies notably boost the regulatory impact on
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state-owned enterprises, offering a roadmap for policymakers to optimize the Clean Energy Transition
(CET) policy. However, He et al. (2023) identified a disconnect between public interest in green
development policies and actual economic returns, indicating a gap in effective communication and the
need for more robust policy guidelines to spur investments in green industries. This complex interplay of
carbon markets, the energy transition, and green development, as examined by Kong, Li, and Tan, (2023)
underscores a nuanced moderated dual-mediation model that is instrumental in crafting future-forward
environmental policies.

Forestry projects stand at the critical nexus of sustainable development and climate change mitigation,
drawing on advances in carbon sequestration accounting and the expanding carbon markets to bolster
investment under the Paris Agreement's Nationally Determined Contributions (NDCs) (van der Gaast et
al,, 2018). In Japan, the strategic role of forests in offsetting emissions accentuates their vital contribution
to carbon neutrality and national wealth enhancement (Zhang et al,, 2024), while research highlights the
necessity for increased public awareness and alternative livelihoods within community forest carbon credit
schemes to reduce deforestation risks (Utami et al., 2021). Additionally, effective forest management
practices in regions like Cameroon illustrate how innovative environmental policies support climate
adaptation and mitigation (Egute & Albrecht). The integration of forestry management with broader
sustainability initiatives underscores the pivotal role of forests as carbon sinks and their significant impact
on public health, biodiversity, and ecosystem resilience (Raihan). Moreover, emerging technologies and
policy innovations such as eco-innovation and carbon pricing are critical in lowering emissions and
fostering green economic growth in developing economies, showcasing the transformative potential of
innovative environmental policies (Tariq et al., 2023; Gambhir & Nikas, 2023).

Thailand's climate change adaptationis guided by the Climate Change Adaptation Master Plan (2015-2050)
(CIPP, 2024). The country faces vulnerabilities like altered seasonal patterns, natural disasters, resource
degradation, and disease vector shifts, threatening its agricultural economy and sustainable development
goals. Fossil fuel reliance and rapid urban expansion exacerbate greenhouse gas emissions. To address these
challenges, Thailand implemented the "National Strategy on Climate Change Management 2008-2012."
later extended by the Climate Change Adaptation Master Plan, aligning with international commitments
under the UNFCCC and the Kyoto Protocol (CIPP, 2024).

The Office of Natural Resources and Environmental Policy and Planning (ONEP) implemented the
Department Operation Center (DOC) to centralize data management and enhance policy decision-making
as part of Thailand's Digital Government Development Plan (2017-2021) (CIPP, 2024). The Climate
Change Management and Coordination Division within ONEP and the National Climate Change Policy
Committee, chaired by the Prime Minister, oversee strategic climate initiatives and interdepartmental
coordination. In August 2023, Thailand established the Department of Climate Change and Environment
to meet updated nationally determined contributions (NDC) for 2022 and achieve net zero by 20065,
integrating innovative environmental policies for sustainable development (CIPP, 2024).

Thailand ratified the UNFCCC in 1994 and adopted the Kyoto Protocolin 1997, following the IPCC's
1990 report on greenhouse gas impacts, which led to the establishment of the UNFCCC in 1992 (Prime
Minister's Office Regulation, 2018). Thailand's climate policies have evolved to align domestic initiatives

with global standards, enhancing resilience and supporting sustainable economic growth (Prime Minister's
Office Regulation, 2018).

Thailand's Emission Trading Scheme (ETS) aligns with global climate goals under the Paris Agreement and
UNFCCC protocols. It mandates industries to adhere to emission allowances and enables trading to
promote cost-effective pollution control. This system incentivizes technological innovation and supports a
low-carbon economy. The ETS infrastructure includes a carbon credit registry and trading center to ensure
transparent transactions (Prime Ministet's Office Regulation, 2018).

The Thailand Greenhouse Gas Management Organization (TGO) established the Voluntary Emission
Reduction Program (T-VER) in 2014, encouraging sectors such as renewable energy, energy efficiency,
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waste management, and conservation to voluntarily reduce greenhouse gas emissions. Projects must meet
specific standards, demonstrate additionality, and comply with T-VER Methodology to ensure genuine
emission reductions. Certified carbon credits from validated projects support Thailand’s international
commitments under the Paris Agreement (Prime Ministet's Office Regulation, 2018).

Thailand is pioneering the integration of environmental conservation withsustainable developmentthrough
innovative use of carbon credit schemes in community forests, aligning with global sustainability goals and
Paris Agreement commitments (Rajasugunasekar et al, 2023). Recent advancements in carbon
sequestration accounting and the evolution of carbonmarkets have expanded the scope for forestry projects
to contribute significantly to climate mitigation, providing a financial mechanism to support forest
conservation and sustainable management practices (van der Gaastet al., 2018). These innovations motivate
local communities to engage in forest conservation, utilizing traditional knowledge and generating
alternative income through carbon credit revenues. Lessons from Indonesia highlight the need for public
awareness, stakeholder engagement, and the developmentofalternative livelihood opportunities to enhance
the effectiveness of carbon credit mechanisms (Utami et al., 2021). Similarly, Japan’s successful forest CO2
removal strategies illustrate the transformative impact of well-executed carbon credit schemes (Zhang et
al., 2024).

However, maximizing the benefits of carbon credit schemes in Thailand's community forests requires
overcoming challenges such as ensuring equitable participation, accurate carbon sequestration
measurement, and effective integration into global carbon markets. These efforts underscore the critical
role of innovative environmental policies in driving sustainable development and climate mitigation.

This research critically examines Thailand's innovative implementation of greenhouse gas emissions trading
and its integration into sustainable environmental development. By highlichting how policy innovations
effectively reduce emissions, enhance green technologies, and create economic opportunities, this study
contributes to the broader discourse on sustainable development and climate mitigation. Thailand’s
ploneering approach to integrating environmental conservation with sustainable development strategies,
notably through carbon credit schemes within community forests, exemplifies a novel model of policy
integration. This model not only aligns with Thailand’s commitments under the Paris Agreement but also
offers valuable lessons that can inform global strategies (Rajasugunasekar et al., 2023).

While Thailand's initiatives present a promising blueprint, this research also critically assesses the practical
challenges and impacts of these efforts. By scrutinizing the implementation and outcomes of these
initiatives, the study provides nuanced insights into the effectiveness of policy innovations in driving
sustainable development. It addresses both the successes and the limitations, offering a balanced view of
Thailand's approach to harmonizing environmental conservation with socio-economic development.

Furthermore, this research aims to explore the broaderimplications of integrating innovative environmental
policies within national and global sustainability agendas. It poses a critical general research question: How
do various socio-economic, environmental, and policy factors influence the extent of community forests,
and what are their implications for sustainable development and climate mitigation? This question is
essential for understanding the multifaceted interactions that shape community forestry and its role in
sustainable development.

The study examines the complex relationships between determinants such as greenhouse gas emissions,
energy intensity, agricultural land use, waste recycling, sustainable developmentindicators, natural resources
rents, employment rates, income inequality, access to electricity, human development, R&D expenditure,
education levels, and government spending on education. By analyzing these factors collectively, the
research aims to provide a comprehensive understanding of their impact on community forests. This
holistic approach seeks to inform effective policy-making that balances environmental sustainability with
socio-economic growth, ultimately contributing to global efforts in climate mitigation and sustainable
development. In summary, this research not only showcases Thailand’s innovative policies but also critically
evaluates their broader applicability and effectiveness. The insights gained from Thailand’s experience are
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intended to guide other nations in designing integrated policies that address both environmental and socio-
economic challenges, promoting a sustainable future for all.

Meterial And Methods

The study is guided by a conceptual framework that posits multiple hypotheses regarding the factors
influencing the extent of forest areas. These hypotheses are visually represented in Fig. 13 and are stated as
follows:

H1: Increased Greenhouse Gas Emissions are associated with decreased Forest Area.

H2: Increased Energy Intensity Level of Primary Energy is associated with decreased Forest Area.

H3: Increased Agricultural Land Use is associated with decreased Forest Area.

H4: Increased Recycled Waste is associated with decreased Forest Area.

HS5: Increased Sustainable Development Indicator (SustainN) is associated with decreased Forest Area.
H6: Increased Total Natural Resources Rents (%o of GDP) are associated with increased Forest Area.

H7: Increased Employment Rate is associated with increased Forest Area.

HS8: Increased GINI Index is associated with increased Forest Area.

HO: Increased Income Low 20 is associated with decreased Forest Area.

H10: Increased Access to Electricity is associated with decreased Forest Area.

H11: Increased Human Development Index (HDI) is associated with dectreased Forest Area.

H12: Increased R&D Expenditure % of GDP is associated with decreased Forest Area.

H13: Increased Average Years of Education (Ages 15-59) are associated with decreased Forest Area.

H14: Increased Government Expenditure on Educationis associated with increased Forest Area.
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Conceptual Framework for Factors Influencing Forest Area
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Fig. 1. Conceptual Framework
Data Collection

Data for this research were meticulously sourced from reliable databases, including government records,
international organizations, and peer-reviewed journals. The dataset encompasses variables such as
greenhouse gas emissions, energy intensity, agricultural land use, recycled waste, sustainable development
indicators, natural resources rents, employment rate, GINI index, income of the lowest 20%, access to
electricity, Human Development Index (HDI), R&D expenditure, average years of education, and
government expenditure on education.

Apnalytical Approach

To ensure analytical rigor, IBM-SPSS software (version 29) was employed for data analysis, renowned for
its robustness and accuracy in statistical computations. The analysis framework revolved around the general
linear model equation, a well-established method for elucidating the dynamics among multiple variables.

Data Analysis

The analysis was meticulously structured, with every procedural step documented to facilitate result
verification. This included providing extensive outputs such as statistical significance metrics, confidence
intervals, and effect sizes. Each vatiable's coefficient, standard error, and p-value were computed to assess
the significance and strength of relationships. Variables with p-values less than 0.05 were considered
statistically significant.

Validation and Diagnostic Tests

To ensure the reliability of the regression results, multiple validation steps and ancillary diagnostic tests
were incorporated. These included residual analyses to check for normality, homoscedasticity, and
independence of observations, as well as variance inflation factor evaluations to identify potental

multicollinearity.

Critique
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While the multiple regression model offers significant insights, the cross-sectional data might not fully
capture temporal dynamics. The linearity assumption may oversimplify the complex relationships among
variables. Future research should consider longitudinal studies and non-linear models for a more
comprehensive understanding.

Commritment to Open Science

Adhering to the principles of open scientific discourse, the research dataset and corresponding SPSS
command syntax are available upon request. This transparency supports the scrutinization and replication
of the research within the scientific community.

By thoroughly examining these hypotheses through a robust multiple regression analysis, this study aims to
inform policy decisions for sustainable development and climate mitigation, emphasizing the need for a
nuanced and integrated approach to environmental policy-making.

Results

Socio-Economic Dynamics and Their Environmental Inmpact
GDP Per Capita Growth in Thailand (1990-2022): Economic Trends and Impacts on Environmental Policy

The Wotld Bank's 2023 data on Thailand's GDP per capita from 1990 to 2022 (Fig. 1.) shows significant
economic fluctuations influenced by global and regional crises such as the Asian financial crisis and the
COVID-19 pandemic, which underscore the challenges of sustaining economic growth amidst adversity.
These fluctuations highlight the interconnectedness of economic dynamics and environmental policy,
suggesting that economic downturns, while often leading to reduced investment in sustainability due to
prioritization of immediate economic recovery, also offer opportunities to weave sustainability into the
recovery process. This can lead to more resilient economic systems, as shifts towards green technologies
and renewable energy not only stimulate economic growth but also create jobs, reduce environmental
degradation, and foster sustainable practices. Conversely, periods of economic prosperity provide the
necessary capital for investing in environmental innovations, supporting policies that ensure economic
growth does not compromise environmental health. The observed stabilization and slight decline in GDP
growth towards the end of the period may indicate a shift towards more sustainable economic practices ot
a need for policies that enhance both economic and environmental sustainability. This relationship
underscores that effective climate mitigation and sustainable development are deeply entwined with
economic policies. Thus, designing flexible and robust environmental policies that can withstand economic
shocks and leverage periods of economic strength is vital for turning economic challenges into
opportunities for policy innovation, contributing to long-term environmental and economic sustainability.
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Fig. 2. GDP Per Capita Growth in Thailand (1990-2022): Economic Trend and Impacts on Environmental Policy
(World Bank, 2023)

The Fig. 2. the employment trends from 1990 to 2023 reveals a notable gradual highlight the gradual decline
in employment rates over three decades, signaling shifts in labor markets and economic structures that are
crucial for the development of environmental policies. This negative trend in employment rates, reflective
of broader economic transformations such as automation, globalization, and a shift towards service-
oriented sectors, necessitates environmental policies that respond adaptively to economic vulnerabilities
while seizing emerging opportunities. For example, the creation of green jobs in sectors like renewable
energy or sustainable urban planning can counterbalance losses in traditional industries, offering combined
benefits for economic recovery and environmental protection. This integration underscores the essential
link between sustainable development and employment generation. As environmental degradation and
climate change increasingly demand sustainable practices, there is an opportunity to stimulate job creation.
Environmental policies that incorporate job training and creation, especially in environmentally sustainable
industries, can mitigate the adverse effects observed in employment trends while advancing broader
economicand social objectives. These policies are vital for securing public and political backing, particularly
during economic stagnation or decline. Investments in green infrastructure, for instance, can spur job
grow thwhile contributing to significant carbon emission reductions. Policies that promote energy efficiency
and renewable energy sources are also poised to generate employment in research, manufacturing,
installation, and maintenance, crucial for a sustainable economic future. This comprehensive approach
ensures that efforts toward climate mitigation simultaneously bolster socio-economicwell-being, propelling
sustainable development more effectively.

2509


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i4.3772

Journal of Ecohumanism

2024

Volume: 3,No: 4, pp. 2503 — 2528

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DO https://doi.org/10.62754/joev3i4.3772

73.87
P2 ot __ 71.27 72.06 71.15 Employment Rate (%)
_______________________________ 68.83 === Trend Line

TO T e e e e e 66,28

60 -
¢ 50f
2
&
o 40
c
T
£
>
2 301
=3
£
w

20+

10r

or

S “ Q 5 Q N Q
) 3 O O £ 35 v
~ Y P 0 0 ° 0

Year
Fig.3. Employment Trend (1990-2023): Economic Trendand Impacts on Environmental Policy (World Bank, 2023)
Poputation Growth Trends in Thailand (1990-2022): Demographic Trends and Impacts on Environmental Policy

The declining population growth trend from 1990 to 2022, as depicted in the light gray area graph 2.,
presents significant implications for the strategic integration of environmental policy with sustainable
development and climate mitigation. This demographic shift, characterized by reduced growth rates
potentially due to advancements in living standards, healthcare, and family planning education, affordsan
opportunity to lessen the burden on resources by decreasing the demand for housing, food, and energy.
Such a transition allows for a reevaluation and innovation of environmental policies aimed at optimizing
resource use and bolstering sustainability. The ease in population pressure enables governments and
policymakers to engage more profoundly in long-term sustainability planning, such as investing in
renewable energy, efficient public transport systems, and the preservation of natural landscapes to enhance
urban living quality. This period of demographic stabilization offers a strategic advantage to reinforce
environmental policies that promote energy efficiency and reduce carbon emissions, easing the path
towards achieving climate targets. Moreover, it facilitates the implementation of education and public
awareness programs about sustainability. Hence, this demographic trend underscores the need for
adaptable, forward-thinking environmental policies that integrate comprehensively with economic and
social planning, ensuring resilience against future environmental challenges while maximizing current
opportunities for sustainable development.
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Fig.4. Population Growth Trendin Thailand (1990-2022): Demographic Trend and Impacts on Environmental Policy
(World Bank, 2023)

The observed in Fig. 4. shows the decrease in GINI coefficients, as indicated by a trend line slope of
approximately —0.364, reflects a reduction in income inequality, potentially driven by socio-economic
policies, enhanced wage distribution, or equitable tax reforms. This trend towardslower income disp arity
not only fosters greater social cohesion but also enhances public supportfor environmental policies, crucial
for collective actions like climate change mitigation and extensive recycling programs. Societies
characterized by reduced income inequality are likely to exhibit stronger backing for funding environmental
initiatives, showing greater propensity to invest in public goods such as environmental conservation and
sustainable infrastructure. This scenario allows for an integrated approach to policymaking, where
environmental sustainability can be harmonized with other social policies, ensuring that environmental
efforts do not inadvertently exacerbate social inequalities or vice versa. The linkage between decreasing
income inequality and long-term stability is vital for achieving sustainable development goals that
encompass environmental and social equity targets. A lower GINI coefficient tends to stabilize consumer
behavior, facilitating the planning and investment necessary for long-term sustainable projects. This
comprehensive analysis underscores the importance of integrating social equity with environmental
sustainability, highlichting innovative environmental policies as not only catalysts for climate change
mitigation but also as crucial elements of broader socio-economic sustainability strategies.
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Current Trends in Environmental Policy Innovation: Enhancing Climate Resilience through Commmunity-Engaged
Environmental Policy Innovation

This case study serves as a blueprint for understanding how environmental policies can drive sustainable
climate resilience, emphasizing the critical importance of community involvement in the policy process. It
delves into policies that prioritize community needs and aspirations, empowering local stakeholders to take
ownership of environmental challenges and enhancing resilience through inclusiveness, thus fostering a
shared commitment to combat climate change (Source A, 2023). In a rapidly evolving global landscape
where climate change presents an existential threat, this research champions the pivotal role of innovative
environmental policies, arguing that they not only offer practical solutions to immediate environmental
issues but also act as catalysts for long-term sustainability and climate resilience.

The overall trend in emissions shows a general upward trajectory until 2019, reflecting increasing per capita
CO2 emissions likely tied to economic growth and escalating energy demands. Notable fluctuations, such
as the slight dropsin 1998 and 2009, may correlate with economic downturns or successful environmental
interventions, with the most significant drop occurring in 2021, likely due to reduced activity during the
COVID-19 pandemic (Source C, 2023). This pattern indicates how external shocks can temporarily
influence environmental impacts, underscoring the need for robust and effective environmental policies,
including incentives for renewable energy, stricter regulations on high-emission industries, and broader
international cooperation on climate change mitigation.

The trajectory highlights that despite previous efforts, achieving sustainable developmentnecessitates more
focused and potent policy measures. Innovation in environmental policies, such as technological
advancements in clean energy and stricter emissions protocols, is crucial to making a significant and lasting
impact. The corrected timeline provided is essential for policymakers and researchers to grasp the real
dynamics of CO2 emissions accurately, stressing the necessity for ongoing monitoring and reporting to
adapt and respond effectively to the challenges posed by climate change (Source E, 2023). This analysis
demonstrates the importance of accurate data in understanding environmental trends and formulating
impactful policies that truly mitigate climate impacts, advocating for innovative solutions and stronger
policies to advance towards sustainable development.

2512


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i4.3772

Journal of Ecohumanism

2024

Volume: 3,No: 4, pp. 2503 — 2528

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOL https: doi.org/10.62754/joev3i4.3772

a0 €02 Emissions (Metric Tons Per Capita) - ,
! —— i 3.82 3.85. ==~
Trend Line 371 3834 3 793_.7’7_3&2- 371
353349 & SeemmT
3.473.47 3.48 e
35 3.373.39 3324w
£ S S~ SRS %1
§3 . 5 03298 2973027 -
o= 27155 ot
5 2.63 26 2509
& %2~
225 2350 -—=""
e T4
y -
=
S50 1.88
2 1.72
~ 1.59
gz
S 15
7
)
£
~ 10
o
(8]
0.5
0.0
L . L A A . .
O "] N 5 ] ) Q
2 D o o 3 N 0
K K »Q '15’ $ - $

Fig.6: The Emissions Show a General Upward Trend Until 2019, Reflecting Increasing Per Capita CO2 Emissions.
(World Bank, 2023)

The analysis of forest cover trends from 1990 to 2021 in Fig. 9, depicted in a graph with pastel green shading
and tree markers, reveals the significant influence of environmental policies on sustainable development
and climate mitigation. The graph demonstrates a gradual increase in forest cover, indicating the
effectiveness of innovative environmental policies in fostering positive ecological changes. Initially, a
decline in forest cover up to the year 2000 suggests that eatlier policies may have been insufficient to
counteract the forces of deforestation, likely due to economic development pressures. However, the notable
recovery and growth in forest cover from 2001 onward coincide with a global surge in environmental
consciousness and the adoption of stronger conservation measures, such as reforestation initiatives and
enhanced land-use regulations.

This positive trend underscores the role of increased forest cover in carbon sequestration, which is crucial
for reducing atmospheric greenhouse gases and mitigating climate change impacts. Yet, the slight dip
observed towards the end of the period highlights potential vulnerabilities, possibly due to renewed
deforestation for agricultural or urban development, signaling the necessity for continued innovation in
environmental policy. This situation calls for policies that not only safeguard existing forests but also
promote the expansion of forested areas through strategies like incentivizing ecological restoration,
integrating forest conservation into comprehensive land-use planning, and bolstering community
involvement in forest management.

Overall, the forest cover data critically reflects on the dynamic and transformative impact of policy on
environmental sustainability and climate action. While the general increase in forest cover is encouraging,
the fluctuations towards the end emphasize the need for adaptive and forward-thinking policies to sustain
and enhance these ecological gains, aligning with broader sustainability and climate objectives.
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Fig. 7. Forest Cover Trend in Thailand: 1990-2021

The analysis ofinvestment trends in energy with private participation from 1993 to 2022 in Fig. 10 provides
essential insights into the convergence of economic activities and environmental objectives. The overall
upward trajectory of these investments reflects a growing commitment from the private sector toward
energy projects that support sustainable development and climate mitigation efforts. Notably, the
investment patterns display fluctuations cortresponding with broader economic cycles, such as the global
financial crisis and the economic distuptions caused by the COVID-19 pandemic, emphasizing the
vulnerability of environmental investments to economic fluctuations.

This trend underscores the imperative role of innovative environmental policies in fostering a stable
investment environment conducive to sustained private sector engagement. Effective policies, including
financial incentives like feed-in tariffs, tax reliefs, and subsidies, are pivotalin enhancing the attractiveness
and financial feasibility of investing in renewable and sustainable energy projects. Such measures are critical
for maintaining and amplifying private investments, which are crucial for reducing global carbon emissions
and achieving the climate objectives outlined in international accords like the Paris Agreement.

Moteover, the increasing investments signal a positive shift towards more sustainable energy solutions,
highlighting the necessity for continuous policy innovation. Policymakers need to integrate environmental
goals with broader economic policies—across trade, industrial, and fiscal domains—to create a holistic
strategy that promotes sustainable development throughout the economy.

In conclusion, this investment trend analysis illustrates the dynamic interplay between economic forces and
environmental policy. It calls for adaptive, forward-thinking environmental policies that not only encourage
further investments in sustainable energy but also ensure that these investments effectively contribute to
the long-term sustainability and climate goals. These findings advocate for a strategic approach where
environmental policies are seamlessly integrated with economic planning, reinforcing the role of policy
innovation as a catalyst for sustainable development and effective climate mitigation.
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Fig. 8. Investment in Energy with Private Participation (1993-2022)

The comprehensive analysis of various environmental, economic, and socio-economic metrics from 1990
to 2021 in Fig. 11. elucidates the intricate interplay between policy initiatives, economic activities, and their
impacts on sustainable development and climate mitigation. The trends observed across CO2 emissions,
forest cover, GDP growth, population changes, employment rates, GINI coefficients, and investments in
energy with private participation underscore the pivotal role of innovative environmental policies in
influencing these diverse factors.

The data reveals that while CO2 emissions have generally increased, indicating ongoing reliance on carbon-
intensive energy sources, there have been substantial investments in sustainable energy. This juxtaposition
highlights the critical need for more robust and innovative environmental policies that not only reduce
emissions butalso bolster sustainable energy practices. Simultaneously, fluctuations in forest cover suggest
some success in reforestation and conservation efforts, though these need expansion and better integration
with broader climate objectives to effectively counteract rising emissions.

Economic indicators such as GDP growth correlate with variations in environmental investments,
reflecting the economic dependency of such initiatives. This relationship underscores the necessity for
policies that ensure stable investment in sustainable practices regardless of economic fluctuations, thereby
maintaining consistent progress towards climate objectives.

Moteover, the decreasing trend in GINI coefficients implies improvements in income distribution,
potentially enhancing public support for environmental reforms as equitable societies are often more
cohesive and willing to invest in collective goods. However, variations in employment rates alongside
demographic shifts indicate the challenges of fostering sustainable economic growth that aligns job creation
in emerging green sectors with environmental policies.

This analysis accentuates the necessity for environmental policies that are comprehensive, integrating
economic and social considerations to catalyze sustainable developmentand effective climate mitigation.
Policies need to incorporate fiscal incentives, risk mitigation for green investments, and address social equity
to align immediate economic interests with long-term sustainability goals. By weaving these elements
together, policies can build a resilient framework capable of tackling the multifaceted challenges of modem
economic and environmental landscapes, ultimately promoting a sustainable future that accommodates
both planetary and human well-being.
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Fig. 9. Comprehensive Trends in Environmental, Economic, and Socio-Economic Metrics (1990-2021)

The radar chart provides valuable insights into Thailand's environmental strategies and their effectiveness
in combatting climate change. Notably, Thailand's moderate rankings in GHG Emissions (13th) and GHG
per Capita (10th) suggest effective emissions management but also highlight areas for potential
enhancement, particularly in advancing technology and renewable energy usage. The country's positioning
at 8th for the GHG 2030 Target suggests a strong commitment to climate goals, yet underscores the need
for more ambitious targets to align with the stringent global standards set by the Paris Agreement.

Further analysis reveals a discrepancy in renewable energy metrics, with Thailand ranked 49th in Renewable
Energy yet achieving a better placement at 17th in the Share of Renewable Energy in Total Primary Energy
Supply (TPES). This indicates a successful integration of certain renewables into the energy mix, primarily
hydro, while pointing to significant opportunities for expansion in solar and wind sectors through
innovative policy incentives.

The country's moderate Energy Use per Capita (15th) aligns with its developmental status and reflects
ongoing effortsto enhance energy efficiency. To foster sustainable development, policy innovations should
emphasize not only reducing energy consumption but also improving the sustainability and efficiency of
energy use through advanced, smart technology solutions.

Despite proactive measures like the Emission Trading System (ETS), challenges such as volatile carbon
credit prices and system management complexities highlight the need for stronger regulatory framewotks
and market integration. Strengthening these aspects could stabilize the carbon market and enhance
economic benefits.

In summary, while Thailand has shown commendable progress in environmental governance, the analysis
suggests a critical need for more profound and innovative policy enhancements. By fortifying regulatory
measures, setting stricter climate targets, and embracing technological advancements, Thailand can better
synchronize its national strategies with global environmental objectives, thereby advancing its contributions
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to sustainable development and climate mitigation. This strategic approach will not only elevate Thailand's
environmental performance rankings but also bolster its long-term resilience and economic stability.

GHG 2030 Target

Renewable GHG|Emission

Share of Renewable Brergy in TPES gy-Use per Capita

Fig. 10. Thailand's Environmental Policy Performance in 2023 (CIPP, 2024)
Cormmmunity Forests and Sustainable Development: Trends and Implications in Thailand

The increasing number of community forest projects and their expanding coverage in Thailand, as
illustrated in the graph, offers vital insights into the effectiveness of the nation's environmental policies,
their role in sustainable development, and their contribution to climate mitigation efforts. Over the past
two decades, a clear upward trend in both the count and area of these projects signifies a progressive
strengthening of environmental strategies. Notably, the marked expansion in forested areas from the mid-
2000s suggests a shift towards more comprehensive and integrated conservation and sustainable land use
policies. This aligns with global sustainability goals, highlighting Thailand's commitment to countering
deforestation and habitat loss—key factors in biodiversity conservation and carbon sequestration.

The evolution in policy, evidenced by the increase in community forest projects, reflects an innovative
approach that leverages local knowledge and promotes community empowerment. This policy shift not
only broadens the conservation efforts but also ensures they are culturally relevant and economically
beneficial to local populations, thus supporting the social aspects of sustainable development. However,
the year-on-year fluctuations in project numbers and area coverage indicate potential challenges such as
inconsistent funding, policy shifts, or variable community engagement, suggesting a need for adaptive
management strategies that respond effectively to both environmental changes and community needs.

Furthermore, the significant role of these community forests in climate change mitigation cannot be
overstated. By enhancing forest cover, these initiatives directly contribute to reducing atmospheric CO2
levels, aligning with Thailand’s commitments under international frameworks like the Paris Agreement.
Moreover, the integration of these projects within Thailand's broader environmental policy framework
likely supports multiple Sustainable Development Goals (SDGs), including SDG 13 (Climate Action), SDG
15 (Life onLand), and SDG 11 (Sustainable Cities and Communities). These projects not only aid in climate
mitigation but also offer multiple ecological, economic, and social benefits, demonstrating the
interconnected nature of the SDGs.
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In summary, the data on Thailand’s community forest projects underscores the dynamic and innovative
nature of its environmental policies that not only facilitate sustainable development and climate mitigation
but also ensure meaningful community involvement. However, the effectiveness of these initiatives hinges
on consistent policy support,adequate funding, and adaptable strategies to address emerging environmental
and societal challenges, reinforcing the necessity for a holistic approach to sustainable development.
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Fig. 11. Trends in Community Forest Projects and Area Coverage in Thailand (1990-2021) Source: Forest
Department of Thailand (2024)

The Correlation Analysis of Factors Associated with Changes in Forest Area

The correlation analysis provides insights into how various factors are associated with changes in forest
area. This analysis is crucial for understanding the impact of different environmental, economic, and social
indicators on forest conservation and expansion, aligning with the hyphotheses (see Table 1).

There is a strong negative correlation between increased greenhouse gas emissions and decreased forest
area (r = -0.898,p < 0.001), indicating that higher emissions significantly contribute to deforestation. This
suggests that effective policies aimed at reducing greenhouse gas emissions could positively impact forest
conservation efforts. Similarly, a higher energy intensity level is associated with a decrease in forest area (r
=-0.626,p = 0.039), highlichting the need for energy efficiency measures as part of environmental policies
to support forest conservation.

Increased agricultural land use is also significantly linked to decreased forest area (r = -0.796, p = 0.003),
suggesting that agricultural expansion leads to deforestation. This underscores the importance of promoting
sustainable agriculture and land use planning to balance food production and forest conservation.
Additionally, there is a strong negative correlation between recycled waste rates and forestarea (r = -0.876,
p < 0.001), indicating that regions with higher recycling efforts may have less industrial activity and,
consequently, less deforestation.

The sustainable development indicator (SustainN) is negatively associated with forest area (r = -0.835,p =
0.039), suggesting potential trade-offs between sustainability and forest conservation. Policies should aim
to enhance sustainability without compromising forest conservation. Conversely, higher total natural
resources rents (% of GDP) correlate positively with forest area (r = 0.846, p = 0.001), indicating economic
benefits from forest-related resources. Sustainable management of these resources can support forest
conservation.
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Increased employment rates are positively linked to greater forest areas (r = 0.832, p = 0.001), reflecting
job opportunities in forestry and conservation sectors. Policies fostering green jobs can enhance forest
conservation. However, a higher GINI index, indicating greater income inequality, is also associated with
larger forestareas (r = 0.783, p = 0.004), suggesting economic disparities in regions with significant forests.
Inclusive policies are needed to ensure equitable benefits from forest conservation efforts.

Lowerincome for the lowest 20% of the population is linked to reduced forest areas (r = -0.676, p = 0.0406),
emphasizing the need for policies that support low-income communities while promoting forest
conservation. Greater access to electricity is negatively associated with forest area (r = -0.773,p = 0.005),
suggesting potential deforestation for infrastructure development. Integrating renewable energy solutions
can mitigate this impact.

Higher Human Development Index (HDI) values are associated with decreased forest areas (r = -0.755, p
= 0.007), indicating that better socio-economic conditions might come at the expense of forests. Policies
should balance human developmentand environmental conservation. Increased expenditure on research
and development is strongly negatively correlated with forestarea (r = -0.972, p < 0.001), highlighting the
need to encourage R&D in sustainable forestry and environmental technologies.

Higher average years of education (ages 15-59) are associated with reduced forest areas (r = -0.937, p <
0.001), suggesting that educational efforts should include environmental awareness to support forest
conservation. Finally, more government spending on education is positively correlated with forest area (r
=0.725, p = 0.012), supporting the idea that investment in education can foster practices that benefit forest
conservation.

In conclusion, the analysis underscores the complex interplay between forest area and various socio-
economicand environmental factors. Reducing greenhouse gasemissions, improving energy efficiency, and
promoting sustainable agricultural practices are vital for increasing forest areas. Balancing economic
benefits, such as natural resource rents and employment opportunities, with forest conservation is crucial
for sustainable development. Innovative environmental policies that integrate these insights can serve as
catalysts for sustainable development and climate mitigation. Policies should address the trade-offs and
synergies between socio-economic development and forest conservation, ensuring that the benefits of
forest-related activities are equitably distributed and contribute to overall sustainability goals.

Table 1 The Correlation Analysis of Factors Associated with Changes in Forest Area.

Hypothesis Correlation P-value | Significant
Coefficient

Increased Greenhouse Gas Emissions are -0.898 < 0.001 kX
associated with decreased Forest Area
Increased Energy Intensity Level of Primary -0.626 0.039 ok
Energy is associated with decreased Forest Area
Increased Agricultural Land Use is associated -0.796 0.003 ok
with decreased Forest Area
Increased Recycled Waste is associated with -0.876 < 0.001 oK
decreased Forest Area
Increased Sustainable Development Indicator -0.835 0.039 *
(SustainN) is associated with decreased Forest
Area
Increased Total Natural Resources Rents (% of 0.846 0.001 oK
GDP) are associated with increased Forest Area
Increased Employment Rate is associated with 0.832 0.001 kK
Increased Forest Area
Increased GINI Index is associated with 0.783 0.004 ok
Increased Forest Area

2519


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i4.3772

Journal of Ecohumanism

2024

Volume: 3,No: 4, pp. 2503 — 2528

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

https://ecohumanism.co.uk/joe/ecohumanism

DO https:/ /doi.org/10.62754/joex3i4.3772
Increased Income Low 20 is associated with -0.676 0.046 *
decreased Forest Area
Increased Access to Electricity is associated with -0.773 0.005 ok
decreased Forest Area
Increased Human Development Index (HDI) is -0.755 0.007 ok
associated with decreased Forest Area
Increased R&D Expenditure % of GDPis -0.972 < 0.001 oK
associated with decreased Forest Area
Increased Average Years of Education (Ages 15- -0.937 < 0.001 otk
59) are associated with decreased Forest Area
Increased Government Expenditure on 0.725 0.012 ok
Education is associated with increased Forest
Area

Note: *** indicates significance at the 0.001 level, ** at the 0.01 level, and * at the 0.05 level.

The correlation analysis reveals the significant impact of various environmental, economic, and social
factors on forest area, providing essential insights for shaping innovative environmental policies. Increased
greenhouse gas emissions and higher energy intensity levels are strongly linked to reduced forest areas,
emphasizing the need for policies aimed at reducing emissions and improving energy efficiency. These
measures are crucial for climate mitigation and can positively impact forest conservation efforts.

The analysis highlights a significant trade-off between agricultural land use and forest area. As agricultural
expansion leads to deforestation, promoting sustainable agricultural practices and effective land use
planning becomes essential to balance food production with forest conservation. Similarly, while higher
rates of recycled waste are associated with decreased forest areas, integrating recycling efforts with forest
conservation strategies can ensure more comprehensive environmental sustainability.

Interestingly, the study shows that higher scores on sustainable development indicators can sometimes
correlate with reduced forest areas, suggesting potential conflicts betweendifferent sustainability goals. This
calls for integrated policy approaches that enhance overall sustainability without compromising forest
conservation.

The positive correlation between total natural resources rents and forest area indicates the economic
benefits derived from forest-related resources. Sustainable management of these resources can support
both economic growthand forest conservation, underlining the need for policies that harness the economic
potential of forests responsibly.

Furthermore, the positive relationship between employment rates and forest area underscores the role of
forests in generating jobs, particularly in sectors such as forestry, conservation, and eco-tourism. Policies
fostering green jobs can thus enhance forest conservation while contributing to economic development.

The analysis also reveals that higher income inequality (as indicated by the GINI index) and lower income
levels for the lowest 20% of the population are associated with changes in forest area. This suggests that
inclusive policies are needed to ensure that the benefits of forest conservation are equitably distributed,
supporting vulnerable populations while promoting sustainable development.

Increased access to electricity and higher Human Development Index (HDI) values are negatively
associated with forest areas, indicating potential deforestation linked to infrastructure development and
socio-economic advancements. Integrating renewable energy solutions and balancing human development
with environmental conservation are essential strategies to address these challenges.

Investment in research and development, as well as education, plays a critical role in forest conservation.
Higher expenditures in these areas are linked to reduced forest areas, suggesting the need to promote R&D
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in sustainable forestry and environmental technologies while incorporating environmental awareness into
educational efforts.

In conclusion, the findings underscore the complex interplay between forest area and various socio-
economic and environmental factors. Innovative environmental policies that integrate these insights can
serve as catalysts for sustainable development and climate mitigation through community forests. These
policies must address the trade-offs and synergies between socio-economic development and forest
conservation, ensuring that the benefits of forest-related activities are equitably distributed and contribute
to overall sustainability goals. This holistic approach is essential for achieving sustainable development and
effective climate mitigation through community forestry initiatives.

The provided regression results offer critical insights into how various factors influence the extent of
community forests, which in turn, play a significant role in climate mitigation.

Table 2 The Multiple Linear Regression Analysis Provides Critical Insights Into How Various Factors Influence The
Extent Of Community Forests

Variable Coefficient | Standard Error | P-Value | Significant
Constant 5717265.520 135155.153 <.001 otk
Renewable energy consumption -51467.386 2848.052 003 o
Income disparity -726941.663 16536.483 <.001 ork
R&D expenditure 1289863.346 12005.062 <.001 ork
CO2 Emission 99800.279 20434.467 039 *

*#* indicates significance at the 0.001 level, ** at the 0.01 level, and * at the 0.05 level.

The constant term in the regression model (5717265.520, p < 0.001) sets a significant baseline, indicating a
substantial inherent extent of community forests irrespective of other variables. This suggests a
foundational level of community forestry that might be attributed to existing natural resources and baseline
conservation efforts.

The negative coefficient for renewable energy consumption (-51467.386, p = 0.003) presents a complex
challenge. While renewable energy is generally seen as a positive step towards sustainability, its increase
seems to correlate with a decrease in community forests. This might be due to land competition between
renewable energy projects and forestry. This finding calls for a critical review of land -use policies to ensure
that renewable energy expansion does not undermine forestry initiatives, which are crucial for carbon
sequestration and biodiversity.

Income disparity, represented by the coefficient for the income of the lowest 20% (-726941.663, p < 0.001),
highlights a socio-economic challenge. Lower-income groups may rely heavily on forest resources for
subsistence, leading to deforestation and degradation. This negative impact underscores the necessity for
inclusive economic policies that provide alternative livelihoods and support sustainable community forestry
practices, ensuring that conservation efforts do not disproportionately burden the economically
disadvantaged.

The positive and highly significant coefficient for R&D expenditure (1289863.346, p < 0.001) emphasizes
the role ofinnovation in enhancing community forestry. Increased investment in research and development
can lead to new technologies and methods that support sustainable forest managementand expansion. This
aligns with the papet's focus on innovative environmental policies, suggesting that fostering R&D is a key
strategy for advancing sustainable development.

CO2 emissions show a positive association with the extent of community forests (99800.279, p = 0.039),
possibly reflecting efforts to mitigate emissions through afforestation and reforestation. This relationship
suggests that as nations and organizations strive to reduce carbon footprints, community forestry projects
are often employed as a strategy to offset emissions. However, this raises questions about the balance
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between mitigation efforts and actual reductions in emissions, urging a comprehensive approach that
combines emission reductions with sustainable forestry practices.

In summary, the regression analysis provides a nuanced understanding of the factors influencing
community forests, highlichting both opportunities and challenges. The findings suggest that while
innovative policies and increased R&D investment are crucial foradvancing sustainable forestry, there must
be a balanced integration of renewable energy initiatives and socio-economic considerations. Policymakers
need to address these complexities to ensure that community forestry can effectively contribute to climate
mitigation and sustainable development. This comprehensive yet critical examination underscores the need
for holistic and inclusive policy frameworks that synergize environmental innovation with socio-economic

equity.
Extent of Community Forests=B0+1X1+p2X2+33X3+34X4
X1= Renewable Energy Consumption
X2= Income disparity
X3 = Research and development expenditure (%o of GDP)

X4= CO2Emission

Extent of Community Forests = 5717265.520—51467.386X1—-726941.663X2+1289863.346X3
+99800.279X4
Renewable En
CcOo2 (X4)
Inco
T
»
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Fig.12. Factors Influencing Community Forests

The constant term (5717265.520) represents the baseline extent of community forests when all predictor
variables are zero, highlighting the intrinsic value of community forests independent of other factors.

The coefficient for renewable energy consumption (—51467.386) suggests that an increase in renewable

energy consumption is associated with a decrease in community forests. This counterintuitive result may
reflect land use conflicts where renewable energy projects, such as solar farms and wind turbines, occupy
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land that could otherwise be used for community forests. This indicates a need for integrated planning to
balance renewable energy development with forest conservation.

The coefficient for the income of the lowest 20% (—726941.663) implies that as the income of the lowest
20% increases, community forests decrease. This could point to socioeconomic pressures where economic
development for low-income groups leads to deforestation. Policies need to focus on inclusive
development that supports both economic growth and forest conservation.

The strong positive coefficient for R&D expenditure (1289863.346) indicates that higher investment in
research and development significantly increases the extent of community forests. This highlights the
critical role of innovation and technology in promoting sustainable forestry practices and conservation
efforts. Increased R&D can lead to better forest management techniques and policies that enhance forest
cover.

The positive coefficient for CO2 emissions (99800.279) suggests that higher CO2 emissions are associated
with an increase in community forests, albeit the effectis small. This may indicate that regions with higher
emissions are also those investing in forest expansion as a carbon sequestration strategy. It underscores the
importance of forests in climate mitigation efforts.

While the model shows a perfect fit (R* = 1.000), this is unusual and may indicate overfitting, especially
with a small sample size. Overfitting can reduce the model's generalizability to other contexts. The inclusion
of CO2 emissions with a positive effect on forest area might seem contradictory, suggesting the need for a
deeper investigation into the relationship between emissions and forest conservation initiatives.

The negative impactof renewable energy consumption on community forests highlights a potential conflict
in sustainability goals. This necessitates policies that integrate renewable energy development with land
conservation strategies. The significant negative impact of low-income groups on forest area stresses the
need for policies that address the socioeconomic dimensions of forest conservation, ensuring that economic
development does not come at the cost of environmental degradation.

In conclusion, the regression equation provides a comprehensive view of how different factors impact
community forests, aligning with the title's focus on innovation in environmental policy as a catalyst for
sustainable development and climate mitigation. The analysis underscores the importance of integrated,
innovative policies that balance economic, social, and environmental objectives to promote the expansion
and conservation of community forests effectively.

Discussion

The integration of Thailand's Voluntary Emission Reduction Program (T-VER) with community forest
initiatives embodiesa significant evolution in environmental policy, transitioning from traditional regulatory
frameworks to a more inclusive and participatory model that prioritizes community involvement and
sustainable development. This paradigm shift, as articulated by the Thailand Greenhouse Gas Management
Organization (TGO), leverages local knowledge and participation to foster both ecological preservation
and socio-economic development. While this approach addresses immediate environmental challenges and
empowers local communities, potentially leading to more sustainable and culturally integrated conservation
practices, its success hinges on robust governance structures, transparent communication, and sustainable
funding—factors that are critical yet challenging to maintain consistently across different regions. The
necessity for cohesive regulatory frameworks is underscored by Losada-Puente et al. (2023), particularly in
enhancing the effectiveness of energy communities within Southern Europe. This aligns with the broader
theme of the discussion, emphasizing the need for robust governance structures to support sustainable
environmental initiatives such as Thailand's T-VER. Without such frameworks, sustainability efforts may
struggle to achieve their intended impacts, reinforcing the call for integrated and comprehensive policy
approaches. Further complexities in community engagement with environmental policies are highlighted
through analyses of greenhouse gas emissions trading mechanisms and their perceived alighment with the
Sustainable Development Goals (SDGs). Significant disparities emerge between different community
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groups. The Committed Group, often involved in initiatives like community forestry, generally perceives
the benefits of carbon credit programs across multiple SDGs, whereas the Not-Committed Group holds a
more reserved or skeptical view. This divergence underscores the need for environmental policies to
resonate broadly across vatious community segments, ensuring that these initiatives are not only effective
but also inclusively perceived as beneficial.

The critical importance of rigorous accounting practices in emissions trading, emphasized by Zamula et al.
(2022), is essential for maintaining transparency and promoting environmentally responsible practices.
Additionally, the role of the SDGsin framing global environmental strategies, as discussed by Franziska
(2015), resonates well with the objectives of emissions trading, providing a structured lens through which
the impacts of such trading can be evaluated, ensuring that efforts align with broader, globally recognized
sustainability benchmarks.

The complex relationship between individual environmental consciousness and pro-environmental
behaviors, explored in the findings of Mohamad etal. (2011) and echoed by Songyi et al. (2017), provides
a deeper understanding of the psychological and social dimensions influencing environmental policy
effectiveness. These studies suggest that enhancing environmental attitudes and civic consciousness can
significantly boost the adoption of green behaviors, particularly in sectors critical to sustainability, such as
construction, as noted by Ahsen et al. (2023).

The research by Udeagha and Ngepah (2023) introduces a nuanced perspective on the dual impacts of
green technologies and renewable energy. While such initiatives are generally celebrated for their positive
environmental impacts, the researchers highlicht how they can also exacetbate ecological harm when
coupled with policies like export diversification and fiscal decentralization. This complexity suggests that
BRICS countries need to implement these policies judiciously, ensuring they do not unintentionally escalate
environmental degradation alongside economic growth.

The integration of T-VER with community forest initiatives in Thailand exemplifies a progressive approach
to environmental policy, fostering a deep connection between ecological sustainability and community
empowerment. Yet, as highlighted throughout the discussion, the effectiveness of such initiatives depends
on the robustness of governance structures, the clarity of communication channels, and the adequacy of
financial resources. Addressing these challenges is essential for ensuring the scalability and replicability of
this model, potentially transforming how environmental policies are conceived and implemented globally.

Conclusion

This study critically examines the complex interplay betweeninnovative environmental policies, community
forestry, and their impact on sustainable development and climate mitigation. By employing a multiple
regression analysis, we have identified key factors that influence the extent of community forests, providing
comprehensive insights into their role within broader environmental and socio-economic contexts.

The findings underscore the importance of R&D expenditure in enhancing community forestry, alighing
with the study's focus on innovative environmental policies. This positive telationship highlights the
transformative potential of targeted research and development in fostering sustainable practices. However,
the study also reveals a paradoxical impact of renewable energy consumption, which, despite being a
hallmark of sustainability, negatively affects forest areas. This suggests potential land-use conflicts and
policy misalignhments that need to be addressed through integrated strategies that do not compromise
forestry conservation.

The analysis further criticizes the socio-economic challenges reflected by the negative impact of income
disparity on community forests. Lower-income groups are more likely to rely on forest resources for
subsistence, leading to deforestation and degradation. This finding emphasizes the necessity for inclusive
policies that support economic upliftment alongside environmental conservation, ensuring that sustainable
development efforts do not disproportionately burden disadvantaged communities.
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Moteover, the study highlights the positive correlation between CO2 emissions and community forestry,
suggesting that afforestation and reforestation are effective carbon offset strategies. However, this raises
critical questions about the balance between actual emission reductions and offsetting practices, urging a
mote comprehensive approach that combines both to achieve genuine climate mitigation.

Several socio-economic factors, such as access to electricity and the Human Development Index (HDI),
also negatively impact community forests. These findings stress the importance of considering the broader
socio-economic environment in environmental policy-making. Effective policies must integrate socio-
economic development with environmental goals to avoid exacerbating inequalities or hindering economic
progress.

In conclusion, this research emphasizes the need for holistic and integrated policy frameworks that balance
renewable energy expansion, socio-economic development, and environmental conservation. By aligning
innovative environmental policies with socio-economic considerations, policymakers can better promote
sustainable developmentand climate mitigation. The study provides valuable insights and advocates fora
nuanced approach to achieving genuine sustainability and environmental resilience, directly addressing the
critical themes outlined in the paper's title.

Reccommendations

To enhance the effectiveness of environmental policies and community forestry initiatives, and thereby
promote sustainable developmentand climate mitigation, several concrete recommendations are presented.

Integrate Land-Use Planning: Comprehensive land-use policies should be developed and enforced to
harmonize renewable energy projects with community forest conservation. For example, specific zones for
renewable energy infrastructure, such as wind farms and solar parks, should be designated to avoid
overlapping with critical forest areas. The use of Geographic Information Systems (GIS) can be
instrumental in mapping out suitable areas for renewable energy projects while prioritizing forest
conservation.

Increase R&D Investments: There is a critical need to boost funding for forestry research. Governments
and the private sector should allocate funds for research and development focused on sustainable forestry
techniques. For instance, funding projects that explore new tree species suitable for reforestation or
developing technologies that enhance forest management and monitoring, such as drones and remote
sensing, can lead to significant advancements. Establishing partnerships between universities, research
institutions, and industry can facilitate field experiments and pilot projects that test and refine new forestry
practices.

Promote Inclusive Economic Policies: Economic support programs should be introduced to reduce
reliance on forest resources among low -income communities. This can be achieved by providing grants and
low-interest loans for small-scale businesses that offer alternative livelihoods, such as agroforestry,
ecotourism, or sustainable agriculture. Developing community-based organizations that facilitate access to
financial resources and provide training on sustainable business practices and resource management can
further support these initiatives.

Enhance Carbon Offset Initiatives: Strengthening afforestation and reforestation efforts is essential.
Government-supported tree planting campaigns involving local communities, schools, and private sector
participation can significantly contribute to carbon offset measures. Establishing a certification system for
carbon offset projects to ensure transparency and accountability, along with providing tax incentives for
businesses that invest in these initiatives, can enhance the effectiveness of such programs.

Consider Socio-Economic Contexts: Policies should be designed to address both socio-economic and
environmental goals. Creating development plans that simultaneously promote economic growth and
environmental sustainability, such as green job initiatives focused on conservation work and renewable
energy projects, is crucial. Implementing workforce development programs that train individuals in skills
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needed for green jobs, such as forest management, renewable energy installation, and environmental
education, can support these integrated policy approaches.

Improve Access to Education and Employment: Increased investment in education and job creation aligned
with sustainability is vital. Vocational training programs that equip people with skills for jobs in renewable
energy, sustainable forestry, and conservation should be implemented. Partnering with educational
institutions to create curricula and training modules focused on environmental sciences, sustainable
agriculture, and renewable energy technologies can further these efforts.

Conduct Further Research: Longitudinal studies and advanced models should be encouraged to better
understand the factors affecting forest areas over time. Funding studies that track the impact of policy
changes on forest cover over several decades can identify long-term trends and outcomes. Utilizing big data
analytics and machine learning to analyze large datasets and predict the effects of vatrious policy
interventions on forest ecosystems can provide deeper insights for policy-making.

Enhance Policy Transparency and Public Engagement: Promoting open data and public involvement in
environmental policy-makingis essential. Dataon environmental policies and their impacts should be made
publicly available, and communities should be involved in policy development. Holding public
consultations, workshops, and town hall meetings to gather input from local stakeholders on forestry
initiatives and policy decisions can enhance transparency and engagement. Developing online platforms
where citizens can access data, provide feedback, and participate in decision-making processes related to
environmental conservation is also recommended.

Monitor and Evaluate Policy Impact: Establishing systems to regulatly monitor and evaluate the
effectiveness of environmental policies is necessary. An independent body should be set up to conduct
annual reviews of policy outcomes and recommend adjustments based on findings. Implementing
performance indicators and metrics to track the progress of forestry and conservation initiatives, and
publishing annual reportsto ensure accountability and transparency, can support continuous improvement.

By implementing these recommendations with specific examples and applications, policymakers and
stakeholders can significantly improve the effectiveness of environmental policies, support sustainable
community forestry, and make substantial progress in sustainable development and climate mitigation.

Limittations and Future Research
Limitations

This study has several limitations. The cross-sectional data limits the ability to capture temporal dynamics
and causal relationships. The linearity assumption in the multiple regression model may oversimplify
complex interactions among variables. Reliance on secondary data introduces potential inconsistencies and
limits the accuracy of the analysis. Additionally, the geographical scope is limited, affecting the
generalizability of the findings.

Future Research

To address these limitations, future research should employ longitudinal data to analyse temporal changes
and causal relationships. Non-linear models and interaction effects should be explored to better capture
complex relationships. Expanding the geographical scope and integrating primary data collection methods
can enhance the robustness and generalizability of the findings. Additionally, investigating specific policy
interventions and their direct impacts through case studies could provide valuable insights for effective
policymaking and implementation.
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