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9. RINGKASAN

Introduction/Main Objectives: This study identifies the various sources of electricity generation used and assesses how these relate
to economic growth and environmental quality in six selected ASEAN countries (Indonesia, Malaysia, Filipina, Thailand, Vietnam,
and Myanmar) from 1994 to 2014. Background Problems: Economic growth is essential for a country to maintain social welfare
for all levels of society. Thus, massive electricity production is required to achieve the desired economic growth. Novelty: The
trade-off between different sources of power generation, economic growth, and environmental quality cannot be denied in the
literature. Thus, to reduce carbon emissions and sustain decent economic growth, there is a need to reduce electricity production
based on fossil fuels, namely coal, oil, and natural gas. In addition, to increase total electricity production, it is necessary to increase
the use of renewable sources of electricity generation, such as hydro. Research Methods: This study uses static panel data analysis
with random effects model. Finding/Results: Economic growth in six selected ASEAN countries is enhanced by electricity
generation from all sources, while the contribution of electricity production from hydroelectricity remains the largest and strongest.
There is little environmental impact of electricity production from hydroelectric, whereas fossil fuel-based electricity production
emits carbon dioxide with coal sources being the largest contributor. Conclusion: Based on the results, this study promotes several
policy recommendations. First, these six ASEAN countries should invest more in hydropower projects, such as through the effective
use of unused water resources. Second, there is a need to reduce the coal mix in power generation since it is a dirty fuel, for example,
through subsidies and tax incentives for other fuels like hydroelectric. Besides, clean coal technology in these countries needs to
be promoted to improve economic efficiency and environmental sustainability. Finally, to have higher economic growth and better
environmental quality, implementing the above measures could help these countries achieve sustainable development goals.
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11. HASIL PELAKSANAAN PENELITIAN

Table 1 provides an overview of the statistical information pertaining to all variables within this study, encompassing the period
from 1994 to 2014 in six ASEAN countries. Indonesia encountered its most significant economic contraction on record in 1998
with a staggering -13.13% growth rate. This downturn followed the Asian Financial Crisis. Concurrently, Thailand, Malaysia, and
the Philippines also underwent negative economic growth during the same year. Conversely, Myanmar achieved the highest growth
rate of 13.70% in 2004, marking a notable economic accomplishment. Notably, Myanmar sustained a double-digit growth trajectory
between 2000 and 2010. Regarding carbon dioxide emissions, Malaysia set a peak record at 57.70% in 2011, whereas Vietnam
posted the lowest emissions in 1994, recording a figure of 15.89%.

Table 1. Summary Statistics

Variables Obs. Mean Std. Dev. Min Max
GDP 126 5.82 3.76 -13.13 13.70
CO2 126 38.37 8.24 15.89 57.70
hydroelectric 126 22.07 21.41 3.18 76.19
gas 126 39.55 21.97 0.03 74.82
oil 126 11.76 11.89 0.32 56.84
coal 126 21.72 12.94 0 52.45

Source: Authors’ calculations



In 2011, Myanmar stood out for having the highest proportion of hydropower plants, accounting for 76.19%. In contrast, Indonesia
held the least percentage, with just 3.18% in 1999, a value that always remained below 6% thereafter. In 1997, the Philippines
displayed the slightest dependence on natural gas for their power generation, standing at a mere 0.03%. However, by 2002, the
country embarked on a trajectory of natural gas-oriented power plant development. On the other hand, Thailand emerged as a
notable example of country with the largest share of hydropower plants, reaching 74.82% in 2010. With only a marginal 0.32% of
power generation stemming from oil-based plants in 2012, Vietnam ranked as a country with the least reliance on this energy
source. This stands in stark juxtaposition to the Philippines, where a significant 56.84% of hydropower plants are based on oil.

Myanmar emerged as the only country with no reliance on coal as an energy source between 1995 and 2001. However, a gradual
increment in coal usage was observed thereafter, albeit not in significant measure. This contrasts with Indonesia, which exhibits
the most pronounced dependence on coal for energy. Notably, over 50% of Indonesia's power generation derives from coal-based
plants in 2014. Furthermore, Table 2 presents the correlation matrix, illustrating the interrelationships between various variables
within the model. The correlation coefficients indicate low associations among the independent variables, indicating the absence
of significant multicollinearity concerns.

Table 2. Correlation Matrix

hydroelectric gas oil Coal
hydroelectric 1
gas -0.386 1
oil -0.289 -0.518 1
coal -0.548 -0.282 0.146 1

Source: Authors’ calculations

The primary objective of this research is to investigate the diverse array of electricity generation sources and their corresponding
associations with both economic growth and environmental quality. The outcomes of the Ordinary Least Squares (OLS), Fixed
Effect Model (FEM), and Random Effect Model (REM) estimations are detailed in Table 3. The results from these three approaches
exhibit consistency between the random effect and fixed effect models, with a slight variance observed within the OLS method
concerning statistical significance. However, our primary emphasis is directed towards the random effect estimation due to its
favorable attributes as indicated by the Hausman test. The Hausman test statistics for Model 1 and Model 2 are 3.00 and 8.72,
respectively. The chi-square probabilities of these statistics are greater than the 0.1 and 0.05 significance level, respectively, thereby
leading to no rejection of the null hypothesis and affirming the presence of a random effect within both models.

Table 3. Panel Data Estimation

Model 1 Model 2
Dependent variable: GDP Dependent variable: CO2
Regressors Common Fixed Effect Random Common Fixed Effect Random
Effect Effect Effect Effect
Coal 0.055 0.379** 0.215* 0.056 0.703*** 0.638**
(0.074) (0.168) (0.118) (0.096) (0.139) (0.127)
Hydro 0.127** 0.386** 0.238** -0.301*** 0.261* 0.188
(0.060) (0.173) (0.104) (0.078) (0.142) (0.126)
Gas 0.054 0.355** 0.190* 0.032 0.494*** 0.427***
(0.057) (0.170) (0.105) (0.073) (0.140) (0.124)
Qil 0.043 0.365** 0.197* -0.234** 0.347** 0.281**
(0.077) (0.174) (0.119) (0.100) (0.144) (0.130)
Constant -0.827 -29.24* -13.91 45.29%** -6.29 0.167
(5.934) (16.06) (10.24) (7.69) (13.27) (11.97)
Hausman chi2 3.00 8.72
Prob>chi2 0.559 0.069

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: Authors’ calculations



It is evident from Table 3 that electricity production from coal sources contributes to higher economic growth, but it also leads to
a significant increase in pollution due to carbon dioxide emissions in six ASEAN countries. This finding poses a challenge to the
environmental sustainability of these nations during their development progress aimed at achieving economic growth. Similar
trends are observed for natural gas and oil as fossil fuel-based sources. A scenario in which economic growth coincides with CO2
emissions within an economy could potentially trigger environmental deterioration, which consequently affects economic progress
by giving rise to human health issues.

Conversely, hydroelectricity generation, a potential renewable energy source, considerably enhances economic growth without
negatively impacting environmental quality in these countries. This finding corroborates with previous studies in various countries
(Ziramba 2013; Xiaosan et al., 2021; Villanthenkodath and Shameem, 2023). The environmental implications of electricity
production from hydroelectric sources appear promising, as it has minimal effect on carbon dioxide emissions while maintaining
its position as the primary and most influential contributor to economic growth. Moreover, the adverse impact of hydroelectricity
production on environmental pollution aligns with the notion that hydropower serves as an eco-friendly energy solution capable of
enhancing environmental well-being. The result of analysis within the environmental quality model further substantiates the
concept that hydroelectricity stands as a viable and sustainable energy source.

12. KESIMPULAN PENELITIAN

The research findings presented in the remarks highlight the importance of electricity generation in driving economic growth in six
selected ASEAN countries. It also emphasizes the significant role of hydroelectricity in contributing to economic growth compared
to other sources of electricity generation. Additionally, the study points out the environmental impact of different electricity
production methods, with hydroelectric power showing little impact, while fossil fuel-based electricity production, particularly
from coal, is a major contributor to carbon dioxide emissions.

Based on these findings, the study proposes several policy recommendations to promote sustainable development in these ASEAN
countries. Given the significant positive impact of electricity production from hydroelectricity on economic growth, the countries
should prioritize investments in hydropower projects. This can be achieved by effectively utilizing untapped water resources to
generate electricity. Since fossil fuel-based electricity production, especially from coal, has a detrimental environmental impact,
countries should take measures to reduce the reliance on coal in their power generation mix. This can be accomplished through the
implementation of subsidies and tax incentives for cleaner alternatives, such as hydroelectric power. For countries that heavily
depend on coal for electricity production, promoting and investing in clean coal technology is crucial. This technology aims to
improve economic efficiency while minimizing the environmental impact associated with coal-based power generation.

By implementing the above policy measures, these countries can work towards achieving both higher economic growth and better
environmental quality, thus contributing to their overall sustainable development goals. However, it is important to note that these
policy recommendations are based on the specific context of the research findings and the six ASEAN countries studied. Before
implementing these policies, careful consideration of local factors, economic feasibility, and environmental impacts should be
undertaken. Policymakers should also collaborate with experts and stakeholders to ensure effective implementation and monitoring
of these measures to achieve the desired outcomes.
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