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—Abstract—

Covid-19 has brought economic and environmental concerns to ASEAN nations.
Thailand and Indonesia’s financial difficulties and environmental deterioration worsened
due to the deployment of government resources to a medical emergency. This study
examines Thailand and Indonesia's economic growth, e-government, and environmental
damage during covid-19. In this study, secondary data is employed to determine the
findings. The study indicates that Thailand and Indonesia must improve their e-
government performance to achieve sustainable economic growth and environmental
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conservation. This analysis utilized secondary data sources. During this investigation,
the years 2017 to 2020 are considered. The outcomes of this study revealed that it is the
responsibility of the government in every country to safeguard the environment since
economic freedom ensures economic sustainability. Similarly, the results of this study
indicate that e-government practices in ASEAN countries, particularly Indonesia and
Thailand, should be improved to reduce environmental degradation in the country. The
scope of this study is limited to public sector departments and the governments of
Thailand and Indonesia. This study's conclusions have theoretical and practical
implications for strengthening the body of knowledge and the effectiveness of
government machinery to improve the government sector. This study also shows the
next areas of literature research in this field.

Keywords. Economic growth, e-government, environmental degradation, governance
issues, covid-19

1. INTRODUCTION

Covid-19 was hazardous to the population and the environment since it caused a crisis
in hospitals and the economy (Stange et al., 2020; Weerasombat et al., 2022). The first
and second covid-19 epidemics in the ASEAN nations were hazardous because of the
country's lockdown and poor economic conditions (Khamken et al., 2021; Khamsuk et
al., 2021; Kitchanapaibul et al., 2022). This struggling economy has harmed the
environment in Thailand and Indonesia, as these nations are particularly susceptible to
covid-19 (Puntub et al., 2022; Sampantamit et al., 2020; Yohmad et al., 2022). These
economic issues prevented the government from focusing on environmental issues since
it had to defend the public's life (Charoenwat et al., 2022; Tancho et al., 2020;
Thumronglaohapun et al., 2022). Multiple other ministries' budgets were moved to the
health department, and economic and medical emergencies were declared in Thailand
and Indonesia (Numpong et al., 2022; Paiboonvong et al., 2022; Wattanawong et al.,
2021). The harsh economic state failed to protect the environment in these nations
because environmental concerns received little attention (Papwijitsil et al., 2021,
Pisitsankkhakarn et al., 2020; Thaothampitak et al., 2022). Due to the severity of the
lockdown and the ineffectiveness of government machinery, waste management failed
miserably to protect the nation (Chanthawong et al., 2020; Pattanakuhar et al., 2022;
Sapbamrer et al., 2022). E-government is the most effective method for monitoring
governance activities and expanding public services (Barua et al., 2020; Otwong et al.,
2021; Suttipun et al., 2020). As a paperless working method, e-government aids in
preventing environmental deterioration and is therefore utilized by the United States
(Kokkhangplu et al., 2022; Nakasu et al., 2022; Pongsakornrungsilp et al., 2021). In the
ASEAN countries, e-government is becoming increasingly prevalent (Chuaypen et al.,
2022; Ditta-Apichai et al., 2020; Montes et al., 2020). Multiple governmental entities
offer public e-governance services, and the working structure has migrated to online
platforms (Moallef et al., 2022; Suwannarong et al., 2022; Tanantong et al., 2022). It is
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an appealing method that has grown in popularity since the covid-19 outbreak because
it allows individuals to avoid physically visiting state facilities (Kitchanapaibul et al.,
2022; Pholphirul et al., 2022). In Thailand and Indonesia, the structure of e-government
Is emerging, and the public is pleased (Khamken et al., 2021; Khamsuk et al., 2021,
Stange et al., 2020). Online service delivery reduces the government's administrative
expenses. Hence the public will only accept quality services (Stange et al., 2020;
Weerasombat et al., 2022). In this regard, the Indonesian public questions the
government's working style throughout the period of covid-19 to obtain better amenities
(Khamken et al., 2021; Khamsuk et al., 2021; Kitchanapaibul et al., 2022; Pholphirul et
al., 2022).

Environmental deterioration begins when a government fails to address environmental
issues (Kitchanapaibul et al., 2022; Mohd Nawawi et al., 2020; Pholphirul et al., 2022,;
Suwannarong et al., 2022). Similarly, the government's lack of concern for
environmental issues is also one of the primary causes of environmental concerns
(Chuaypen etal., 2022; Moallef et al., 2022; Montes et al., 2020; Tanantong et al., 2022).
During the period of covid-19, it was also seen that a country's ecology is affected not
only by political failure but also by economic failure (Kokkhangplu et al., 2022; Nakasu
et al., 2022; Pongsakornrungsilp et al., 2021). Indeed, environmental problems are
worsening in Thailand and Indonesia than in other ASEAN nations (Barua et al., 2020;
Chanthawong et al., 2020; Otwong et al., 2021; Suttipun et al., 2020). The government
machinery was focused on the public health sector and economic stability, but
environmental degradation received less attention (Papwijitsil et al., 2021; Pattanakuhar
et al., 2022; Pisitsankkhakarn et al., 2020; Sapbamrer et al., 2022). In this aspect, the
government sector and non-government organizations failed to address environmental
concerns in a meaningful manner (Papwijitsil et al., 2021; Pisitsankkhakarn et al., 2020;
Thaothampitak et al., 2022). Therefore, waste and deforestation-related environmental
concerns have increased (Charoenwat et al., 2022; Numpong et al., 2022; Paiboonvong
et al., 2022; Wattanawong et al., 2021). There is a big vacuum in this research because
of previous studies (Charoenwat et al., 2022; Numpong et al., 2022; Paiboonvong et al.,
2022; Sampantamit et al., 2020; Tancho et al., 2020; Thumronglaohapun et al., 2022;
Wattanawong et al.,, 2021) neglected this particular field of research Indeed,
environmental issues must be considered in the study because environmental
deterioration is expanding globally, including in ASEAN countries (Papwijitsil et al.,
2021; Pattanakuhar et al., 2022; Pisitsankkhakarn et al., 2020; Thaothampitak et al.,
2022). Consequently, this study aims to examine economic growth, e-government, and
environmental damage in Thailand and Indonesia during covid-19. Therefore, this study
would contribute to the body of knowledge because there is an obvious research void.
In addition, the study results lead to extremely significant theoretical and practical
implications for the literature and the practice of e-government performance
improvement for economic growth and environmental sustainability.
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2. LITERATURE REVIEW

The ecosystem and climate of the universe are being challenged by environmental
degradation (Jermsittiparsert, 2021; Phrakhruopatnontakitti, 2020; Puntub et al., 2022;
Suki et al., 2022). Governments must protect the environment with effective plans and
cooperate with the nation's industry (Yohmad et al., 2022). Diverse nations have
different environmental protection methods, but the covid-19 epidemic has threatened
the ecology of ASEAN nations (Sampantamit et al., 2020). The economic expansion of
every nation directly affects the environment, as the industry has a substantial effect on
these two aspects (Tancho et al., 2020). Because eradicating covid-19 was the ultimate
objective, the Thai government worked strategically to protect the ecosystem and
regulate the climate (Thumronglaohapun et al., 2022). In this regard, government
machinery was utilized to control the environment during the lockdown by eliminating
waste (Charoenwat et al., 2022). According to the survey, waste climbed by 10% during
the shutdown in Thailand and Indonesia (Numpong et al., 2022). Officials from Thailand
assert that climate control during the covid-19 pandemic posed a challenge comparable
to those of medical facilities (Paiboonvong et al., 2022). During covid-19, the
government apparatus was active in the medical sector to safeguard the people, whereas
the environment received little consideration (\Wattanawong et al., 2021). At the same
time, the government faced a significant challenge from the country's economic
expansion (Pisitsankkhakarn et al., 2020). The lockdown in the country prevented the
logistics from providing the people with the necessary products and services (Papwijitsil
et al., 2021). Due to constraints on trade on a local and global scale, any crisis poses a
threat to both the people and the economy (Sapbamrer et al., 2022). However, the e-
government facility in Thailand is appropriate for the public because it improves
communication with government departments and makes work more efficient for the
people (Weerasombat et al., 2022). During the covid-19 outbreak in Thailand and
Indonesia, both economies were struggling due to a lack of food and inadequate
healthcare infrastructure (Stange et al., 2020). The government's priority was to enable
people in the health industry and increase their knowledge (Stange et al., 2020). One of
the key characteristics of e-government is the widespread dissemination of information
via the Internet (Khamken et al., 2021; Khamsuk et al., 2021; Kitchanapaibul et al.,
2022). Similarly, e-government enabled the health sector agency to monitor covid-19-
related actions (Suwannarong et al., 2022). Similarly, the government monitored the
economic activities in each city in Thailand (Tanantong et al., 2022). Due to less
emphasis on the environmental sector, the industrial and government did not accurately
manage operating industries and industrial waste (Moallef et al., 2022). Similarly, the
federal government failed to regulate waste disposal during the pandemic outbreak
(Chuaypen et al., 2022). 32% of garbage in Jakarta was not handled, contributing to
environmental degradation (Ditta-Apichai et al., 2020). Protecting the environment is
not simple because its underlying philosophy requires environmental sustainability
(Nakasu et al., 2022). Along with the government, these non-governmental
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organizations also failed to effectively safeguard the environment (Puntub et al., 2022).
All of these factors contributed to the environmental degradation in Jakarta
(Suwannarong et al., 2022). On the other hand, the unsustainable economic position
posed a challenge for Jakarta and Indonesia's governments (Chuaypen et al., 2022). Due
to the shutdown, imports were halted in several nations, and a similar situation existed
in Thailand (Barua et al., 2020). The trade restrictions during the lockdown threatened
the economy, and even the local market was saturated (Otwong et al., 2021). The
Indonesian government also paid little attention to the economy (Tangcharoensathien et
al., 2019; Tevapitak et al., 2019; Yoelao et al., 2019; Zhang et al., 2019). Even after the
conclusion of the country's lockdown, Indonesia's economic growth remained stagnant
for a long period (Wattanawong et al., 2021). It is essential to recognize that a country's
imports and exports must increase in volume and productivity for economic stability
(Mohd Nawawi et al., 2020; Sangchumnong, 2019). As a result, the governments of
Thailand and Indonesia, as well as those of other ASEAN nations, faced a serious task
in addressing the poor economic conditions and environmental deterioration
(Rajbhandari et al., 2019). In this sense, it has become crucial for any nation to embrace
the economic sustainability model of the developed nations to attain sustainability in an
attractive manner (Rajbhandari et al., 2019). Moreover, e-government is not only suited
for expanding the economy and environmental sustainability in any nation, but the role
of effective strategies and specialists in the public sector departments is more
challenging when addressing the economic condition in any nation (Rajbhandari et al.,
2019; Tevapitak et al., 2019; Zhang et al., 2019). Due to the COVID-19 epidemic,
Thailand's business activity halted (Rajbhandari et al., 2019; Tangcharoensathien et al.,
2019; Tevapitak et al., 2019; Zhang et al., 2019). The COVID-19 outbreak has also
severely impacted Thailand's tourism business (Khamken et al., 2021; Khamsuk et al.,
2021; Kitchanapaibul et al., 2022; Stange et al., 2020). This passage states that the
damage to the economy has been evident (Moallef et al., 2022; Tanantong et al., 2022).
The hospitality industry, which was already struggling before the ban on international
flights, has been severely impacted by the ban (Puntub et al., 2022; Yohmad et al., 2022).
(Chanthawong et al., 2020; Papwijitsil et al., 2021; Pattanakuhar et al., 2022;
Pisitsankkhakarn et al., 2020; Sapbamrer et al., 2022). Environment Minister Varawut
Silpaarcha stated that the wildfires in Bangkok were "flames were intentionally started,
by grazers and by many to create chaos" (Sampantamit et al., 2020).

3. METHODOLOGY
3.1 Regression Models

This paper examines the effects of economic growth and e-government on
environmental degradation during covid-19.

Yit =aqy+ a1X1it + aZXZit ................................................................. (1)

Model 1-3: Impact of economic growth, e-government on environmental degradation
50
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CO2i = ag + a1 EGovyy + a,EGiy + a3INd + Q4EP;p + €jp ov vvv ve e e e e e e (2)

Where CO2 represents environmental degradation, EGov indicates e-government, EG
represents economic growth and represents the degree of industrialization, and EP
represents the environmental policy of each country

The moderator hypothesis is accepted or rejected based on whether the outcome of the
interaction term is significant or insignificant. The linear model of moderated
relationship defined by Hair et al. (2007) is as follows:

Y:Yit =0y + a1X1it + azXZit + a3X1itX2,-t (3)
Where:

Qg = Intercept

a, X1 = Linear effect of X1

Linear effect of X2
Moderating effect of X2 on X1

a, X2
as; X1 X2

Moderating effect of EGov in the relationship between EG and the funding CO2
CO2; = apg + a1 EGov i + a,EGy + azEgovyy X EGi + € vvvev vev e e e e e e (4)

4. FINDINGS AND DISCUSSION

This analysis utilized secondary data sources. During this investigation, the years 2017
to 2020 are considered. One of the first things we performed when we began our inquiry
was to determine whether or not the variables were stationary. We analyzed each of our
variables using the panel Fisher type unit root test and the Philipps perron technique to
verify if they were stationary and to rule out the potential of employing improper
regressions. The study's findings reveal that the determinants stay constant throughout
all levels (Choi, 2001). The Fisher-type unit root test applies the Augmented Ducky
Fuller (ADF) test to each cross-section and returns integrated p-values from four of
Choi's unit-root tests for panel data. In addition, the Fisher-type unit root test investigates
the relationship between cross-sectional and panel data. This allowed us to assess
whether or not the data contained the unit root 2001. To change p-values, there are four
different techniques: Three of these utilize inverse-normal, inverse-2, or inverse-logit
transformations, while the fourth is a version of the inverse-2 transformation that is
frequently used as N approaches infinity. The sixth approach for modifying p-values is
a transformation in the opposite direction, often known as an inverse transformation.
The default assumption for this test is that each panel has a unit root. Due to the
distribution of the variables, the results do not support the null hypothesis, and the data
show that the variables are stable at each level. As a direct result, the test's null
hypothesis concludes that each panel contains a unit root. In the test specification, we
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experiment with several different lag durations, although the significant results are
mostly unaffected by our selection.

Table 1. Pearson Correlation Coefficients

Variables 1 2 3 4 5
co 1 1
EGov 2 0.1471 1.00
EG 3 0.1319 0.3238 1.00
INd 4 0.1639 0.1224 0.4013 1.00
EP 5 0.1339 0.4197 0.2105 0.1264 1.00

Using the calculated Pearson's correlation coefficients, the strength of the association
between each group of independent variables was established (see Table 1). According
to the data presented in Table 1, none of the correlation coefficients between the
independent variables exceed 0.80. In their work on multicollinearity, Gujarati et al.
(2009) propose using a correlation threshold of 0.8 to establish whether multicollinearity
exists.

After completing a series of diagnostic tests, the most accurate estimates were developed
(see Table 3). To begin, we conducted the White Heteroscedasticity test to determine if
any portions of the aggregate model were erroneous due to heteroscedasticity. Our
combined model will reject the null hypothesis at the 5% significance level if the p-value
falls between 0.0000 and 0.0020. This demonstrates that heteroscedasticity is an issue
with the aggregate pooled model and supports using random effect estimates.

Table 2. Results of the Diagnostic test

Statistics | Hausman | Breusch and Pagan | Arrelano- | White

test test/ autocorrelation | Bond Test | Heteroscedasticity
test test
Prob>chi2 | 0.0027** | 0.0000 0.421 0.0000**

Prob>z

The Bresuch Pagan LM test is utilized to choose between the pooled OLS estimates and
the random effect estimates (Breusch et al., 1979). This method is used to determine if
the specified term has a value of zero for cross-sections and if the pooled OLS method
has been demonstrated to be an estimator free of autocorrelation. Additionally, we
determine if the specified term has a value of zero for cross-sections. LM selected a one-
degree-of-freedom chi-square distribution to determine whether or not the null
hypothesis is true. The researchers determined that the null hypothesis should not be
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accepted after discovering that the estimated value exceeded the chi-square value. This
indicated the presence of individual cross-sectional effects, indicating that the random
effects model was the most appropriate method for the given case. The LM test results
are presented in Table 1. Based on these results, it is suggested that the random effects
model be applied to the combined OLS data. Next, you must determine whether you
desire a model with random or fixed effects. The Hausman specification test
demonstrates that the fixed effect estimate 1 and the random effect estimator 2 are
distinct. We have evidence demonstrating that Estimator 2 reasonably approximates the
actual parameters, supporting the null hypothesis. In this scenario, there should be no
visible distinction between the two estimators. Table 4's hypotheses suggest that the null
hypothesis lacks adequate support and that the fixed effects model is the superior option.
The results of the Arellano-Bond test are displayed in the table that follows. This test
was used to guarantee that the GMM analysis of the article did not contain instances of
autocorrelation. The Pearson test measured the level of cross-sectional dependence
shared by the various models. The cross-sections rely on the cross-sections of the other
variables, according to the conclusions of the statistical investigation. In cases involving
balanced panel data, the panel corrected the standard error (PCSE), and feasible
generalized least squares (FGLS) procedures are relevant (PCSE). After executing each
model and discovering that the panel datasets we utilized did not have a consistent
distribution across all categories, we chose the robust and clustering option. Several
financial organizations' information was compiled into a single comprehensive database
(De Hoyos et al., 2006).

Table 3. Projection

2 4
€02, , 0.326* 0.341%*
EGov -0.314%** -0.322%**
EG 0.421%%* 0.277%%*
INd 0.249%**

EP -0.330%*

EGov = EG -0.281%*

A single instrument must accompany each endogenous variable to distinguish our GMM
model from competitors. Because our model is identifiable with a single instrument for
all endogenous variables, we cannot conduct an over-identification test. GMM
estimation, which utilizes autocorrelation tests to determine the instrument's validity,
follows the reporting of diagnostic tests; thus, this is the case (Arrelano-Bond Test).
Autocorrelation was not seen when the data were analyzed using the Arrelano-Bond
method. Thus, the estimates generated by the aggregate model that accounts for the fixed
effect and the GMM appear to be the most meaningful. Examining the facts reveals that
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the transition to an electronic government positively impacts the environment by
reducing carbon emissions. Furthermore, a correlation between economic growth and
CO2 emissions has been demonstrated.

5. CONCLUSION

The outcomes of this study revealed that it is the responsibility of the government in
every country to safeguard the environment since economic freedom ensures economic
sustainability. Similarly, the results of this study indicate that e-government procedures
in ASEAN nations, particularly Indonesia and Thailand, should be improved to reduce
environmental degradation in the country. Indeed, the government of every nation is
directly accountable for ensuring environmental sustainability. Therefore, organizations
should focus on enhancing core behaviors and collaborating with non-governmental
organizations to prevent environmental deterioration. According to this study's results,
the outcomes are extraordinary and have important consequences for Thailand and
Indonesia.

6. IMPLICATIONS OF STUDY

This study's conclusions have theoretical and practical implications for strengthening the
body of knowledge and the effectiveness of government machinery to improve the
government sector. The existing body of knowledge contains no evidence of economic
stability and growth in Indonesia during covid-19. Second, earlier studies did not explore
the significance of e-government in ASEAN nations, particularly Thailand and
Indonesia, in controlling environmental degradation. To fill this vacuum in the research,
this study reveals that e-government has the greatest potential to enhance government
performance in any nation. E-government is essential for environmental protection since
it facilitates paperless operations.

Moreover, the aspect of e-government is crucial for the economic growth of ASEAN
countries since it has a greater capacity to monitor economic progress and makes
judgments from a variety of perspectives. In addition, the findings relating to health
facilities and the government's participation in these institutions have been examined in
the literature. In addition, studies aimed at enhancing healthcare facilities are prevalent
in the literature. Nevertheless, the corpus of information was pertinent in terms of the
role of e-government, economic growth, and environmental sustainability. In this light,
these implications for enhancing the literature are essential for future research since they
would provide a deeper understanding of the literature. In addition, this work has
considerably contributed to the literature by demonstrating the relationship between e-
government and economic stability and environmental sustainability.

Moreover, this study has significant practical consequences for ASEAN nations,
especially Thailand and Indonesia. The study revealed that Indonesia's government
sector could boost the economy's performance by implementing e-government services
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across all ministries. Because of this, e-government is sustainable, and in particular, it
facilitates the government's real-time monitoring of government operations. Moreover,
this study generalizes the implications for all ASEAN nations because it is undertaken
inside the setting of these nations. Consequently, the e-government structure is suitable
for all government facilities in light of this study. Without a doubt, the government of
any country cannot safeguard the environment without community backing. Therefore,
the government sector should prioritize uniting the community against environmental
deterioration and collaborating effectively with community support. In addition, the
study investigates whether e-government is a cause of good governance in Thailand and
Indonesia, as government performance was inferior before the advent of e-government.
Thus, e-government is highlighted as an important aspect of the economic success of
any nation, as it also promotes the development of underdeveloped countries. ASEAN
nations should adopt and execute developed nations' e-government model to improve
government performance in order to regulate economic growth and ensure
environmental sustainability. The governments of ASEAN nations, particularly
Thailand and Indonesia, would be able to achieve more regulated economic growth and
environmental protection in this manner.

7. FUTURE DIRECTION

Nevertheless, environmental issues must be considered in the research, as environmental
deterioration is expanding globally, including in ASEAN countries. This study aimed to
assess the economic growth, e-government, and environmental deterioration in Thailand
and Indonesia over the period covered by covid-19. However, this study is based on
secondary data, which is a drawback of this study; consequently, further research on the
role of government policy in environmental sustainability is required. Future research
must explore the importance of good governance in economic growth; this study has
focused on the role of e-government in economic growth. Lastly, this study is confined
to covid-19; however, future research should investigate waste management issues' role
in environmental degeneration. Thus, the holes in the literary canon would be filled.
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