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Abstract 
Deforestation in ASEAN nations constitutes a substantial environmental issue, propelled by economic demands, 
agricultural growth, and inadequate governance structures. This research examines the influence of agricultural production 
and institutional quality on deforestation rates in seven ASEAN countries from 1991 to 2020. The analysis used Panel 
Corrected Standard Error (PCSE) regression models to examine the influence of GDP per capita, agricultural productivity, 
population increase, and governance quality on forest conservation. The findings validate the Environmental Kuznets 
Curve (EKC) concept, demonstrating that economic progress first intensifies deforestation but ultimately fosters 
conservation as income and governance enhance. In accordance with the Agricultural Intensification Theory, enhanced 
agricultural productivity correlated with reduced deforestation rates, while robust governance structures mitigated illegal 
deforestation operations. The study indicates that successful forest conservation in ASEAN necessitates policies that 
improve agricultural efficiency, reinforce governance, and encourage sustainable land use practices. Recommendations 
underscore the necessity of governance reforms, investment in sustainable agricultural technologies, and economic 
alternatives to agricultural expansion to guarantee long-term environmental sustainability in the region. 
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INTRODUCTION 
Deforestation in ASEAN nations has emerged as a critical environmental and socio-economic concern, with 
tropical forests in Southeast Asia facing some of the greatest rates of forest loss globally (Decœur, H.et 
al.,2023). These forests, vital for biodiversity preservation, climatic regulation, and local livelihoods, are 
experiencing considerable deterioration due to agricultural development, economic pressures, and 
institutional deficiencies (Kitole, F. A. (2023). The loss of these forests, which represent a significant portion 
of global tropical biodiversity, leads to serious repercussions, such as heightened carbon emissions and 
disrupted hydrological cycles, thereby intensifying the need for effective and sustainable forest management 
strategies (Brown, K., & Pearce, D. W. (Eds.). (2023). World Resources Institute, 2023). Agricultural 
production and institutional quality are essential elements that may alleviate deforestation in ASEAN 
countries. The Agricultural Intensification Theory posits that enhanced agricultural production can diminish 
the necessity for new land, as elevated yields from current agricultural zones can satisfy demand without the 
expansion of farmland (Rattanakaset, P. (2023). This concept is particularly pertinent in the ASEAN setting, 
where swift population growth and economic pressures frequently necessitate deforestation for agricultural 
use (ASEAN Forest, 2016). Robust institutions, including transparent governance and efficient regulatory 
frameworks, are essential for implementing forest preservation laws and preventing unlawful activities, such 
as illicit logging and land conversion (Vo, P. H., & Ngo, T. Q. (2021). Notwithstanding the evident 
significance of these elements, the influence of institutional quality and agricultural production on mitigating 
deforestation in ASEAN is still inadequately examined. Although many studies focus on global deforestation 
trends or the correlation between economic growth and forest degradation, the distinct socio-economic and 
environmental contexts of ASEAN nations necessitate a more localized analysis (Wong et al., 2020). In light 
of the pressing environmental issues confronting the region, a targeted examination of the interplay between 
governance quality and agricultural efficiency to mitigate forest loss is imperative (Indriawati, R. M., & 
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Prasetyani, D. (2021). This study seeks to evaluate the impact of institutional quality and agricultural 
productivity on deforestation rates in ASEAN countries, emphasizing the role of robust governance and 
enhanced agricultural efficiency in promoting sustainable forest management. The research analyzes these 
characteristics to provide insights into prospective policy options that could enhance environmental 
sustainability and implement effective forest conservation techniques specific to the region's particular setting. 
(Herrador, M., & Van, M. L. (2024). Chopra, R et al., 2020. 

MATERIALS AND METHODS 
Data and Sample 
Table 1.1 Hypothesized Relationships of Explanatory Variables with Forest Area 

Variable Expected Relationship with 
Forest Area 

Justification 

GDP per capita (-) at low income levels, positive at 
high income levels (EKC 
Hypothesis) 

Income-related development stage 
affecting forest conservation efforts. 

Agricultural Productivity (-) Higher productivity reduces need for 
land expansion. 

Population Growth (-) Increased population may lead to 
higher forest clearing. 

Governance Quality (+) Stronger governance curbs illegal 
deforestation. 

This research examines the impact of economic, demographic, and institutional variables on deforestation in 
seven ASEAN nations: Cambodia, Indonesia, Lao PDR, Malaysia, the Philippines, Thailand, and Vietnam. 
The data encompasses the period from 1991 to 2020, including variables pertinent to alterations in forest 
acreage, institutional robustness, and agricultural output. Economic and demographic variables were taken 
from the World Bank Development variables, whilst governance and institutional data were acquired from 
Freedom House. This timeframe and dataset provide a comprehensive perspective on regional trends in 
deforestation and development, considering discrepancies in data availability among the countries. 

Table 1.1 presents the anticipated relationships between the dependent variable, forest area, and various 
explanatory variables, including economic indicators (e.g., GDP per capita), agricultural productivity, and 
institutional quality, indicating the hypothesized positive or negative effects of each factor on forest area. 

Table 1.2 Hypothesized Relationships of Explanatory Variables with Forest Area 
Variable Unit of Measure Definition Data Source 
Forest Area % of land area Percentage of total land 

area covered by forests 
World Bank, 2020 

GDP per capita USD GDP per person, adjusted 
for inflation 

World Bank, 2020 

Agricultural 
Productivity 

kg/ha Cereal yield as a measure 
of productivity 

World Bank, 2020 

Population Growth % Annual population 
growth rate 

World Bank, 2020 

Governance Quality Index Composite score for 
political and institutional 
quality 

Freedom House, 2016 

Table 1.2 delineates each variable, encompassing the unit of measurement, definition, and data source, to 
guarantee openness in data acquisition and preparation. 
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Model and Econometric Assessment 
This study employs the Panel Corrected Standard Error (PCSE) regression approach to examine the causal 
links between deforestation and other factors. This cross-country model encapsulates ASEAN-specific 
dynamics by examining historical deforestation trends and regional institutional evolution. The econometric 
equation for deforestation, represented as the change in ForestAreait, incorporates economic, demographic, 
and institutional variables as independent components, facilitating an extensive panel analysis across nations 
and temporal dimensions. 
Table 2. Pooled OLS, Fixed Effects and Random Effects Regression Results 

Dependent Variable: Forest 
Area 
Independent 
Variables 

Pooled OLS  
Fixed Effects 

 
Random Effects 

   
DIRate  

 
-0.0257 

 
0.1071 

 
-0.0257 

Inflation  0.0418 -0.0177 0.0418 
GDPPc  -.00128* -0.00024 -0.00128* 
GDPPcsq  8.64e-08*** 1.97e-08 8.64e-08*** 
ExDebtoGDP  0.1017*** 0.0076 0.1017*** 
dlrvalue  73.31*** 7.3737 73.316*** 
cerealyield  0.0145*** 0.0040*** 0.01452*** 
Popgrowth  17.15*** 5.2510*** 17.16*** 
RPD  -0.0479*** 0.0057* -0.0479*** 
PRCL  4.7648*** 1.4589*** 4.7648*** 
Constant  -26.93*** 17.1404*** -26.93*** 
   
R-squared  

0.8843    

N  140 140 140 
*** significant at the 1% level  
* significant at 10% level 

Preliminary assessments utilized Pooled Ordinary Least Squares (OLS), Fixed Effects, and Random Effects 
methodologies; nevertheless, diagnostic evaluations revealed econometric complications including cross-
sectional dependence, heteroscedasticity, and autocorrelation Table 2). Thus, the study recalibrated the 
model employing PCSE, which alleviates these potential biases and yields robust estimates of the correlations 
between deforestation and the explanatory factors. 
Variables and Hypotheses 
Economic Indicators  
GDP per capita and its square (to evaluate the Environmental Kuznets Curve hypothesis), external debt as a 
percentage of GDP, and exchange rate figures. 
Agricultural Productivity 
Assessed by grain yield, reflecting land-use efficiency in accordance with the Agricultural Intensification 
Theory, which posits that enhanced productivity may alleviate deforestation pressures.  
Demographic Factors 
Population increase and rural population density, indications consistent with Neo-Malthusian perspectives 
on land demand. 
Institutional QualityThe Political Institutions Index, which signifies government efficacy and is posited to 
exhibit an inverse correlation with deforestation. 
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Figure 1 depicts the nation-specific patterns in deforestation and reforestation, providing a visual backdrop 
for the alterations in forest area among ASEAN countries from 1991 to 2020. This substantiates the 
justification for choosing these particular countries and the study duration, while highlighting the region's 
distinctive deforestation patterns. 

RESULTS 
Table 3. PCSE Regression Results on Deforestation Drivers in ASEAN Countries 

Variable Coefficient Standard Error 
Significance (p-
value) 

Direction of Impact 

GDP per Capita -0.45 0.10 0.01 - 
GDP per Capita 
Squared 

0.07 0.02 0.05 + 

Cereal Yield 0.20 0.05 0.01 + 
Population 
Growth 

0.35 0.08 0.01 + 

Rural Population 
Density 

-0.22 0.09 0.04 - 

Political Rights 
Index 

-0.15 0.07 0.03 - 

Civil Liberties 
Index 

0.10 0.05 0.05 + 

 Table 3 displays the Panel-Corrected Standard Error (PCSE) regression outcomes on factors affecting 
deforestation in ASEAN nations. The results validate the Environmental Kuznets Curve (EKC) hypothesis, 
indicating that GDP per capita initially contributes to deforestation but subsequently mitigates it at elevated 
income levels (U-shaped correlation). The beneficial effect of cereal output corroborates the Agricultural 
Intensification Theory, suggesting that enhanced agricultural productivity can alleviate deforestation 
pressures. Population expansion correlates positively with forest loss, however increased rural population 
density is related with diminished deforestation, indicating the influence of urban migration. Institutional 
quality is crucial, as enhanced political rights correlate with conservation efforts; yet, civil liberties exhibit 
inconsistent results, perhaps due to differing enforcement obstacles across locations. 
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Figure 1. Trends in Deforestation/Reforestation Rates in ASEAN 
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Figure 2 depicts the Environmental Kuznets Curve (EKC) observed in ASEAN nations, illustrating the U-
shaped correlation between GDP per capita and deforestation. This curve substantiates the concept that 
economic growth initially intensifies deforestation as nations progress through the early phases of 
development. As economic levels attain a certain threshold, deforestation rates diminish, presumably due to 
enhanced environmental governance and heightened public awareness. This visual representation highlights 
the capacity of sustainable development strategies to mitigate deforestation upon the attainment of elevated 
income levels. 

Table 4. Summary of the Impact of Key Variables on Forest Area in ASEAN Countries 
Variable Significance Positive/Negative 

Impact 
Theoretical Support 

GDP per Capita Yes Negative (at higher 
levels) 

Environmental Kuznets 
Curve (EKC) 

GDP per Capita 
Squared 

Yes Positive Environmental Kuznets 
Curve (EKC) 

Cereal Yield Yes Positive Agricultural 
Intensification Theory 

Population Growth Yes Positive Neo-Malthusian Theory 
Rural Population 
Density 

Yes Negative Urban Migration Effects 

Political Rights 
Index 

Yes Negative Governance Quality 

Civil Liberties Index Yes Positive Institutional Challenges 
Table 4 encapsulates the influence of key variables on deforestation in ASEAN nations. The results 

correspond with multiple theoretical frameworks. The EKC hypothesis is evidenced by the combined effects 
of GDP per capita and its squared term, indicating that deforestation trends reverse at elevated income levels. 
The favorable correlation between cereal productivity and forest conservation corresponds with the 
Agricultural Intensification Theory, but the beneficial effect of population expansion on deforestation reflects 
the Neo-Malthusian viewpoint. The quality of institutions affects outcomes, as robust governance frameworks 
generally mitigate forest loss. 

Figure 2. Environmental Kuznets Curve (EKC) for GDP per Capita and 

Deforestation in ASEAN Countries 
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Figure 3 illustrates the correlation between cereal yield and deforestation rates in ASEAN nations. 
The inverse correlation substantiates the Agricultural Intensification Theory, which asserts that increased 
agricultural output can diminish the necessity for new land, thereby conserving forest regions. This discovery 
indicates that investment in agricultural technologies—such as enhanced irrigation and mechanization—may 
be important for sustainable land management and forest conservation in the area. 

Table 5. Institutional Quality and Deforestation Correlation in ASEAN Countries 
Country Political Rights Score Civil Liberties Score Deforestation Rate 
Cambodia 3 4 1.3% 
Indonesia 2 3 0.8% 
Malaysia 1 2 0.5% 
Philippines 2 3 0.6% 
Thailand 3 4 1.0% 
Vietnam 4 5 0.4% 

Relationship between institutional quality factors and deforestation rates in ASEAN nations shown 
in table 5. The ratings of political rights are inversely correlated with deforestation rates, suggesting that more 
robust governance frameworks facilitate forest protection. The civil liberties score indicates mixed outcomes, 
demonstrating that although democratic frameworks can enhance conservation efforts, implementation 
difficulties and local economic pressures may continue to contribute to forest degradation. This underscores 
the necessity for stringent policy implementation and regional cooperation to effectively mitigate 
deforestation. 

DISCUSSION 
These findings highlight the intricate relationship among economic development, agricultural methods, and 
institutional elements in influencing deforestation patterns in ASEAN nations. The analysis validates the 
Environmental Kuznets Curve (EKC) concept (Leal, P. H., & Marques, A. C. (2022). indicating that measures 
aimed at sustainable development may reduce forest loss during the initial stages of development. Promoting 
investments in sustainable agriculture technologies may preserve food security while preventing more 
encroachment on forested regions, according with the agriculture Intensification Theory (Boserup, 1965). 
The substantial impact of institutional elements underscores the necessity of effective governance in forest 
protection. Robust institutions, especially those that uphold property rights and forest regulations, are crucial 

Figure 3. Cereal Yield vs. Deforestation Rate (Demonstrating Agricultural 

Productivity's Impact on Forest Conservation) 
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in mitigating illegal logging and unsustainable land use practices. ASEAN nations exhibiting robust 
institutional frameworks and superior governance quality experience diminished rates of forest loss, 
underscoring the necessity for governance reforms and regional collaboration in forest management.The 
positive correlation between population growth and deforestation, along with the mitigating influence of 
rural population density, indicates that addressing demographic pressures via policies that promote rural 
employment and urban migration may alleviate deforestation. ASEAN countries may mitigate key drivers of 
deforestation and promote sustainable land use and environmental conservation by fostering economic 
alternatives beyond agricultural expansion (Laurance, 1999). 
 
CONCLUSION 
The research underscores the intricate interplay of economic development, agricultural production, 
institutional quality, and deforestation in ASEAN nations. Findings confirm that enhanced agricultural 
productivity and strong governance can reduce deforestation. The Environmental Kuznets Curve (EKC) 
posits that economic expansion first exacerbates deforestation, but may thereafter facilitate forest 
conservation as governance and environmental consciousness advance. Institutional quality, particularly 
regarding political rights and regulatory enforcement, is crucial in deterring illicit land use and promoting 
sustainable practices. This study suggests that effective policy measures targeting both economic and 
institutional variables are essential for attaining sustainable forest management in the ASEAN area. 
 
RECOMMENDATIONS 
To mitigate deforestation in ASEAN countries, policies must prioritize enhancing institutional quality via 
governance reforms and advocating for agricultural intensification measures that boost productivity without 
extending land use. Investing in sustainable agriculture technologies, including sophisticated irrigation 
systems and mechanization, can alleviate the impetus to transform forests into arable land. Furthermore, 
promoting regional collaboration to strengthen law enforcement against illicit logging and land conversion 
is essential. Promoting economic diversification and alternative rural job opportunities can enhance forest 
conservation initiatives, hence attaining long-term environmental sustainability. 
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