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Abstract: The manufacturing sector in ASEAN plays a critical role in economic development but
poses significant environmental challenges, including rising carbon emissions, waste generation, and
resource depletion. This study investigates how environmental policies are implemented by leading
manufacturing firms in Indonesia, Malaysia, and Thailand, focusing on their alignment with
ASEAN’s regional guidelines. Using document analysis, sustainability reports, annual reports, and
corporate policy statements were examined to identify patterns and gaps in environmental strategies.
The findings reveal that Sime Darby (Malaysia) and PTT Global Chemical (Thailand) demonstrate
stronger alignment with ASEAN guidelines, particularly in renewable energy adoption and
biodiversity conservation. In contrast, PT Astra International (Indonesia) focuses more on emissions
reduction and waste management, with limited biodiversity initiatives. These variations underscore
the influence of national policies and institutional frameworks on corporate environmental strategies
and highlight gaps that hinder regional harmonization. This research provides valuable insights into
corporate environmental practices within ASEAN, offering practical recommendations for
standardizing Key Performance Indicators, fostering regional collaboration, and encouraging green
innovation. The study concludes by emphasizing the need for integrated policy frameworks to
advance environmental sustainability in the ASEAN manufacturing sector.

Keywords: environmental policy; ASEAN; document analysis; manufacturing sector; best practices

1. Introduction

The manufacturing sector in ASEAN plays a crucial role in the regional economy, contributing
over 35% of the Gross Domestic Product (GDP) in several member states, including Indonesia,
Malaysia, and Thailand [1-3]. However, the growth of this industry is often accompanied by
significant environmental challenges, such as rising carbon emissions, industrial waste, and resource
depletion. The ASEAN State of Environment Report 2023 highlights that greenhouse gas emissions
in the region have increased by 4.6% annually since 2015, with the manufacturing sector identified as
one of the primary contributors [1]. This trend underscores the urgent need for integrated and
effective environmental policies within the manufacturing sector to support regional sustainability
goals.

Although ASEAN has developed frameworks such as the ASEAN Guidelines for Sustainable
Industry 2025, the implementation of environmental policies at the national and corporate levels
remains inconsistent. For instance, in Indonesia, environmental management policies in
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manufacturing, as outlined in the National Industrial Development Master Plan (RIPIN), focus on
waste management and energy efficiency [4]. Meanwhile, Malaysia emphasizes low-carbon
strategies through its National Energy Transition Roadmap (NETR), aiming to achieve net zero
greenhouse gas emissions by 2050 [5]. Thailand adopts a Green Industry approach that prioritizes
resource efficiency and technological innovation, with the Ministry of Industry introducing new
guidelines to help achieve carbon neutrality by 2050 and net zero emissions by 2065 [6]. These
divergent approaches pose challenges to the harmonization of environmental policies across the
region.

Major corporations in ASEAN, such as PT Astra International in Indonesia and Sime Darby in
Malaysia, have demonstrated significant commitments to sustainability through various
environmental initiatives. For example, PT Astra International reported a 13.96% reduction in
greenhouse gas emissions in 2023 compared to 2019, as outlined in their Sustainability Report 2023
[7]. Similarly, Sime Darby has established a Board Sustainability Committee to steer sustainability
initiatives, reflecting their dedication to environmental stewardship [8].

Previous studies indicate that the implementation of environmental policies in the
manufacturing sector is significantly influenced by both internal and external factors, including
government support, stakeholder pressure, and organizational capacity [9]. In the context of ASEAN,
there is an urgent need to identify best practices that can be adopted regionally to enhance the
effectiveness of environmental policies. Document analysis, particularly of sustainability and annual
reports, offers a valuable opportunity to systematically evaluate strategies and environmental
achievements [10]

This research has three primary objectives. First, it seeks to analyze how environmental policies
are implemented in leading manufacturing firms in the three countries. Second, it aims to compare
corporate environmental performance with ASEAN guidelines to identify existing gaps. Third, it
endeavors to identify best practices that can serve as a foundation for improving the harmonization
of environmental policies at the regional level. The findings of this study are expected to make a
significant contribution to the literature on industrial sustainability, particularly in developing
regions, and provide practical recommendations for policymakers and industry players in ASEAN.

Theoretically, this study contributes to the body of knowledge on Green Human Resource
Management (GHRM) and organizational sustainability, which have become increasingly relevant
in modern human resource management literature. The successful implementation of environmental
policies in the manufacturing sector is strongly influenced by human resource engagement, including
comprehensive employee training, strategic change management initiatives, and clear internal
communication channels [11]. Furthermore, the cross-national approach of this study allows for the
exploration of cultural and regulatory differences that influence the adoption of environmental
policies, as discussed [12]

This study employs document analysis to evaluate environmental policies reflected in
sustainability reports and other relevant documents from PT Astra International, Sime Darby, and
PTT Global Chemical. This approach enables the mapping of key themes, analysis of environmental
KPIs, and comprehensive cross-case comparisons. By combining thematic analysis, content analysis,
and cross-case analysis, this research provides a holistic approach to evaluating the implementation
of environmental policies in ASEAN’s manufacturing sector.

Practically, the findings of this research are expected to serve as a reference for ASEAN
policymakers in strengthening regional sustainability frameworks. Moreover, manufacturing
companies can utilize the insights from this study to develop more effective strategies for achieving
their environmental targets. Thus, this study not only contributes to the literature on industrial
sustainability but also supports the achievement of sustainable development goals in the ASEAN
region.
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2. Literature Review
2.1. Environmental Policy in Manufacturing

Environmental policy in manufacturing has emerged as a vital framework for addressing the
environmental challenges posed by industrial activities, particularly in mitigating greenhouse gas
emissions and promoting resource efficiency. Globally, initiatives like the European Union’s Green
Deal have demonstrated the effectiveness of policies emphasizing renewable energy, circular
economy, and green innovation in transforming the industrial landscape. The European Green Deal
aims to make Europe the first climate-neutral continent by 2050, focusing on clean technologies and
sustainable industry practices [13,14]. In the United States, the Department of Energy released the
“U.S. National Blueprint for a Clean and Competitive Industry” in 2023, outlining strategies to
decarbonize the industrial sector, which accounts for approximately 20% of the nation’s greenhouse
gas emissions [13]. These policies underscore the critical role of comprehensive environmental
strategies in reshaping manufacturing practices towards sustainability.

Developing economies within ASEAN face significant barriers to implementing environmental
policies, including limited financial resources, insufficient technological capacity, and institutional
inefficiencies. For instance, Lestari et al. (2024) conducted a comparative study of environmental law
policies in Indonesia, Malaysia, and Thailand, highlighting challenges such as inadequate funding
and technological constraints that impede effective policy implementation [15]. Similarly, Elder and
Ellis (2022) analyzed ASEAN countries’ environmental policies for the Sustainable Development
Goals (SDGs), revealing that while numerous policies exist, their implementation is often hindered
by institutional inefficiencies and resource limitations [16]. Furthermore, Piyathanavong et al. (2019)
identified ten barriers related to the implementation of green manufacturing in Thai manufacturing
strategies, emphasizing the role of institutional inefficiencies and limited technological capacity [17].
These studies underscore the complex interplay of financial, technological, and institutional factors
that affect the implementation of environmental policies in ASEAN’s developing economies.

In ASEAN, manufacturing contributes significantly to regional economic output but also
exacerbates environmental vulnerabilities such as carbon emissions and resource depletion. Regional
initiatives, such as the ASEAN Guidelines for Sustainable Industry 2025 and the ASEAN Strategic Plan
on Environment, aim to harmonize environmental standards and foster green manufacturing practices
among member states [1]. However, inconsistencies in technological adoption and regulatory
enforcement persist across ASEAN countries. For instance, Thailand has made substantial progress
in adopting digital compliance systems, as evidenced by initiatives like the National Digital Trade
Platform (NDTP), which serves as a centralized point for communication and electronic document
delivery between trading partners [18]. In contrast, Indonesia continues to face challenges in
integrating advanced monitoring technologies into its industrial sectors, partly due to limited digital
infrastructure and regulatory frameworks [19].

The theoretical foundations of environmental policy in manufacturing are deeply rooted in the
Resource-Based View (RBV) and stakeholder theory. The RBV posits that firms possessing superior
technological and managerial capabilities are better positioned to adopt sustainable practices, thereby
gaining competitive advantages. For instance, Memon and Ooi (2023) discuss how responsible
innovation, aligned with RBV, enables firms to develop distinctive competencies that enhance
sustainability performance [20]. Stakeholder theory emphasizes the role of external pressures, such
as consumer expectations and regulatory demands, in driving environmental compliance. For
instance, Baah et al. (2021) found that firms’ desires to achieve green legitimacy and meet regulatory
stakeholder demands motivate the adoption and implementation of environmental and social
responsibilities [21]. These findings underscore the significant influence of external stakeholder
pressures on corporate environmental practices.

Empirical evidence suggests that green innovation significantly enhances firms’ compliance
with environmental policies while improving operational efficiency and market competitiveness. For
instance, a study by Rubashkina et al. (2015) analyzed the impact of environmental regulation on
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innovation and productivity in European manufacturing sectors, providing insights into the
relationship between environmental policies and firm performance [22]. Similarly, Rexhduser and
Rammer (2014) examined the effects of environmental innovations on firm profitability, finding that
certain types of green innovations can lead to positive economic outcomes [23]. This study builds
upon these theoretical perspectives to analyze the implementation of environmental policies in
ASEAN’s manufacturing sector, focusing on identifying best practices and addressing policy gaps.

2.2. Document Analysis in Policy Research

Document analysis has emerged as a critical method for evaluating corporate policies, offering
valuable insights into the strategies and practices organizations adopt to address complex issues such
as environmental sustainability. This approach involves systematically examining publicly available
documents, such as sustainability reports, annual reports, and policy statements, to uncover patterns,
themes, and key performance indicators. For instance, a study by Kassier (2024) utilized content
analysis of sustainability reports from multinational companies to identify transitions in corporate
sustainability reporting [24]. Similarly, a systematic literature review by Silva et al. (2023) highlighted
the importance of document analysis in understanding corporate sustainability practices [25]. These
studies underscore the effectiveness of document analysis in providing structured insights into
corporate sustainability strategies.

Several studies have successfully employed document analysis to evaluate corporate policies,
particularly in the domain of environmental sustainability. For example, a study by Tamasiga et al.
(2024) systematically reviewed the impact of environmental, social, and governance (ESG)
disclosures on firm value and profitability across various industries, highlighting the role of
transparency in enhancing compliance with global environmental standards [26]. Similarly, Silva et
al. (2023) conducted a systematic literature review on corporate sustainability, identifying best
practices and emphasizing the influence of external pressures, such as consumer expectations and
regulatory requirements, on corporate sustainability strategies [25]. These findings underscore the
utility of document analysis in bridging the gap between policy formulation and implementation,
especially in regions like ASEAN, where disparities in regulatory enforcement and technological
adoption persist.

The effectiveness of document analysis lies in its ability to provide both qualitative and
quantitative insights into policy implementation. By mapping thematic content, frequency of key
terms, and performance metrics, researchers can construct a comprehensive picture of corporate
governance and policy adherence. Bowen (2009) emphasized the role of triangulation in document
analysis, suggesting that integrating multiple data sources enhances the credibility and reliability of
findings [27]. Building on this approach, the present study leverages document analysis to evaluate
environmental policy implementation in the manufacturing sector across Indonesia, Malaysia, and
Thailand, focusing on identifying best practices, gaps, and opportunities for harmonizing regional
guidelines.

2.3. ASEAN Context in Environmental Sustainability

ASEAN plays a pivotal role in driving industrial sustainability across its member states,
recognizing the critical need to balance economic growth with environmental protection [28]. As one
of the fastest-growing regions globally, ASEAN faces mounting pressures to address environmental
degradation resulting from rapid industrialization [29]. The manufacturing sector, a major
contributor to the region’s GDP, is also a significant source of carbon emissions and resource
exploitation. To address these challenges, ASEAN has adopted proactive measures through regional
frameworks aimed at harmonizing environmental policies, promoting green manufacturing
practices, and encouraging member states to adopt sustainable technologies. For instance, the
ASEAN Economic Community (AEC) Blueprint 2025 emphasizes sustainable economic
development, focusing on environmental protection to ensure that natural resources can be renewed
to continuously support economic growth. Additionally, the ASEAN Climate Change Strategic
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Action Plan (ACCSAP) 2025-2030 serves as a roadmap for addressing climate change in ASEAN up
to 2030, integrating and coordinating sector-specific and cross-sectoral plans related to climate
change. These comprehensive strategies underscore ASEAN’s commitment to fostering a sustainable
industrial sector that aligns with global environmental standards.

ASEAN’s sustainability agenda emphasizes fostering collaboration among member states to
bridge disparities in environmental governance and technological adoption. While Malaysia and
Thailand have made significant strides in implementing advanced environmental monitoring
systems, Indonesia continues to face challenges in achieving similar progress due to financial and
institutional constraints [30]. The ASEAN Plan of Action for Energy Cooperation (APAEC) further
reinforces the region’s commitment to sustainability by setting targets for renewable energy
adoption, energy efficiency, and reduced carbon emissions [25,30].

Despite these efforts, ASEAN’s progress in industrial sustainability remains uneven, largely due
to differences in economic priorities and regulatory capacities across its member states [31,32].
Studies indicate that regional harmonization of environmental policies is hindered by inconsistent
implementation and a lack of shared technological infrastructure [33]. To address these gaps, ASEAN
has initiated capacity-building programs and technical support for less-developed member states,
focusing on enhancing institutional capabilities and encouraging private-sector engagement [34]. By
fostering a collaborative approach, ASEAN seeks to establish a unified sustainability framework that
can serve as a model for other regional blocs [35] This study builds upon these regional initiatives by
analyzing the implementation of environmental policies in the manufacturing sectors of Indonesia,
Malaysia, and Thailand, providing insights into best practices and areas for improvement [34]

3. Methodology
3.1. Research Design

This study adopts a qualitative research design, utilizing document analysis as the primary
methodological approach to examine environmental policy implementation in the manufacturing
sector. Document analysis is particularly well-suited for this research as it enables the systematic
evaluation of publicly available corporate reports, such as sustainability reports, annual reports, and
environmental policy statements. These documents serve as critical sources of data, providing
insights into organizational strategies, performance metrics, and compliance with environmental
regulations [36,37]

The focus of this study is on three major manufacturing companies in ASEAN: PT Astra
International (Indonesia), Sime Darby (Malaysia), and PTT Global Chemical (Thailand). The selection
of these companies is based on their industry leadership and public commitment to sustainability, as
evidenced by their regular publication of comprehensive environmental reports. The analysis will
identify recurring themes, track progress on environmental targets, and compare company policies
against the ASEAN Guidelines for Sustainable Industry 2025. This approach aligns with best practices
in qualitative research, emphasizing context-specific insights and an in-depth understanding of
policy implementation [38]

The research process involves coding and categorizing data to identify patterns and themes
within the documents. Key performance indicators (KPIs), frequency of sustainability-related terms,
and alignment with regional guidelines are analyzed to evaluate the effectiveness of corporate
environmental policies. Triangulation of data from multiple sources enhances the reliability and
validity of the findings [37]. By focusing on document analysis, this study contributes to the growing
body of research on environmental governance in emerging economies, providing actionable insights
for both policymakers and industry practitioners.

3.2. Data Sources

The data for this study were drawn from publicly available documents of three prominent
manufacturing companies in ASEAN—PT Astra International (Indonesia), Sime Darby (Malaysia),
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and PTT Global Chemical (Thailand)—along with regional guidelines provided by ASEAN. These
sources were selected to ensure comprehensive coverage of environmental policy implementation at
both the corporate and regional levels. By focusing on these companies and regional frameworks,
this study captures a nuanced understanding of sustainability practices across varying national and
organizational contexts.

For Indonesia, PT Astra International’s Sustainability Report 2023 and Annual Report 2022 serve
as primary data sources. These documents detail the company’s environmental strategies, including
initiatives to reduce carbon emissions and improve waste management. Astra’s focus on renewable
energy and green innovation aligns with Indonesia’s broader environmental objectives under Law
No. 32/2009 on Environmental Protection and Management.

In Malaysia, data were extracted from Sime Darby’s Sustainability Report 2022-2023 and its
Carbon Reduction Roadmap 2025. These documents highlight the company’s efforts to achieve low-
carbon operations through renewable energy adoption and enhanced energy efficiency. Sime Darby’s
policies reflect Malaysia’s commitment to a low-carbon economy, as outlined in national strategies
and supported by government-industry collaboration.

Thailand’s PTT Global Chemical provided two key documents: the Integrated Sustainability
Report 2023 and the Green Manufacturing Guidelines. These reports showcase Thailand’s advanced
approach to green manufacturing, emphasizing resource efficiency, eco-design, and carbon
neutrality. The company’s initiatives align with Thailand’s 20-Year National Strategy on
sustainability, demonstrating leadership in adopting eco-friendly industrial practices.

At the regional level, this study incorporates the ASEAN Guidelines for Sustainable Industry
2025 and the ASEAN Plan of Action for Energy Cooperation (APAEC). These frameworks provide a
unified vision for environmental sustainability across member states, focusing on harmonizing
policies, promoting energy efficiency, and encouraging the adoption of renewable energy. By
comparing corporate-level practices with these regional guidelines, the study evaluates the alignment
and gaps in achieving ASEAN’s sustainability objectives.

3.3. Analytical Techniques

To evaluate the implementation of environmental policies across Indonesia, Malaysia, and
Thailand, this study employs a multi-method qualitative approach, comprising thematic analysis,
content analysis, and cross-case analysis. These complementary techniques provide a robust
framework for extracting insights from corporate sustainability reports, annual reports, and regional
guidelines.

Thematic Analysis. Thematic analysis was utilized to identify recurring themes and patterns
within the sustainability reports of PT Astra International, Sime Darby, and PTT Global Chemical.
This approach involves coding textual data to uncover dominant themes related to environmental
strategies, such as carbon reduction, resource efficiency, and waste management [39—41]. Themes
were categorized to align with the ASEAN Guidelines for Sustainable Industry 2025, enabling a
structured comparison of company-level initiatives with regional objectives.

Content Analysis. Content analysis was applied to quantify the frequency of sustainability-
related keywords and assess the use of Key Performance Indicators (KPIs) in corporate reports.

”oou

Keywords such as “carbon neutrality,” “renewable energy,” and “waste management” were
systematically tracked to evaluate the emphasis placed on different environmental priorities by each
company [42,43]. Additionally, KPIs were compared across the three organizations to assess
variations in environmental performance and alignment with ASEAN’s sustainability goals.
Cross-case Analysis. Cross-case analysis was conducted to compare the implementation of
environmental policies among the three countries. This technique involved evaluating similarities
and differences in corporate strategies, regulatory compliance, and technological adoption. By
juxtaposing the practices of PT Astra International, Sime Darby, and PTT Global Chemical, the study

identifies best practices and gaps that can inform policy harmonization within ASEAN. This method
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also facilitated an assessment of how each country’s unique regulatory and economic context shapes
corporate sustainability initiatives [44]

These analytical techniques, when used in combination, ensure a comprehensive understanding
of environmental policy implementation across the ASEAN manufacturing sector. The triangulation
of thematic, content, and cross-case analyses enhances the reliability and validity of the findings,
offering actionable insights for both policymakers and practitioners.

3.4. Limitations

This study is subject to several limitations that should be acknowledged to contextualize the
findings. First, the analysis is confined to the period between 2020 and 2025. While this timeframe
captures recent developments and provides contemporary insights into environmental policy
implementation, it may overlook historical trends or long-term policy impacts. Future research could
benefit from a broader temporal scope to examine the evolution of sustainability practices over time.

Second, the study focuses exclusively on environmental policies within the manufacturing
sector in ASEAN, specifically in Indonesia, Malaysia, and Thailand. While this focus allows for an in-
depth analysis of a critical economic sector, it limits the generalizability of findings to other industries
or regions. The manufacturing sector was chosen due to its significant contribution to greenhouse
gas emissions and resource consumption, but additional research is needed to explore the
applicability of these findings to sectors such as agriculture, energy, or services.

Finally, the reliance on publicly available documents, such as sustainability reports and annual
reports, poses a potential limitation. These documents may reflect a degree of bias, as companies
often highlight achievements while downplaying shortcomings. To mitigate this, triangulation was
employed by incorporating regional guidelines, such as the ASEAN Guidelines for Sustainable
Industry 2025 and the ASEAN Plan of Action for Energy Cooperation (APAEC). However, the lack
of access to internal company data or interviews with stakeholders may limit the depth of analysis.
Future studies could adopt a mixed-methods approach, integrating quantitative metrics and
qualitative insights from industry practitioners to provide a more comprehensive understanding.

4. Result and Discussion
4.1. Thematic Analysis of Environmental Policies

The thematic analysis of sustainability reports from PT Astra International, Sime Darby, and
PTT Global Chemical revealed four dominant themes in their environmental strategies: carbon
reduction, renewable energy adoption, waste management, and biodiversity conservation. These
themes reflect both global trends in sustainability and the specific priorities of the ASEAN
manufacturing sector. PT Astra International, for example, emphasized carbon neutrality as a
strategic goal, achieving an 18% reduction in emissions between 2020 and 2023, aligned with
Indonesia’s national environmental objectives [7]Sime Darby demonstrated leadership in renewable
energy integration, reporting a 12% decrease in its carbon footprint by adopting solar energy and
enhancing process efficiency [8]. Similarly, PTT Global Chemical set ambitious targets, including net-
zero emissions by 2050, supported by a 20% reduction in energy intensity by 2025, in alignment with
Thailand’s Green Industry Project [45]

The environmental initiatives of these companies highlight varying degrees of alignment with
regional guidelines, particularly the ASEAN Guidelines for Sustainable Industry 2025. For example,
all three companies actively pursued waste management initiatives, such as recycling programs and
hazardous waste reduction, aligning with ASEAN’s advocacy for circular economy practices [1]
However, biodiversity conservation emerged as a less prioritized theme, with only Sime Darby and
PTT Global Chemical including significant efforts in this area. Sime Darby highlighted reforestation
programs as part of its sustainability strategy, while PTT Global Chemical committed to protecting
ecosystems in its operational regions. PT Astra International, in contrast, focused primarily on
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operational efficiency and emissions reduction, reflecting a localized approach driven by Indonesia’s
regulatory framework.

As summarized in Table 1, the recurring environmental themes vary across the three companies,
demonstrating shared priorities in emissions reduction, renewable energy adoption, and waste
management but diverging in biodiversity conservation efforts.

Table 1. Summary of Recurring Environmental Themes in Sustainability Reports.

Carbon Renewable Waste Biodiversity
Company . .

Reduction Energy Management Conservation
PT Astra v v v X
International
Sime Darby v v v v
PTT Global v v v v
Chemical

Source: Adapted from PT Astra International (2023), Sime Darby (2023), PTT Global Chemical (2023), and
ASEAN Secretariat (2023).

While these initiatives demonstrate significant progress in environmental management, the
analysis also revealed gaps in harmonizing corporate strategies with ASEAN’s regional sustainability
objectives. For example, Sime Darby and PTT Global Chemical showed greater alignment with
renewable energy and biodiversity targets, whereas PT Astra International exhibited a more localized
focus on emissions reduction. These findings underscore the need for greater regional collaboration
and policy harmonization to ensure cohesive progress toward ASEAN’s sustainability goals.

4.2. Content Analysis of Environmental KPIs

The content analysis of sustainability reports from PT Astra International, Sime Darby, and PTT
Global Chemical revealed significant differences in the reporting and emphasis of environmental Key

Za7i ” o

Performance Indicators (KPIs). Key terms such as “carbon neutrality,” “renewable energy,” “waste
management,” and “biodiversity” were analyzed to understand the companies’ environmental
priorities. As illustrated in Figure 1, Sime Darby demonstrated a stronger emphasis on renewable
energy and biodiversity, while PT Astra International focused more on waste management and
carbon reduction. This variation reflects the influence of national policies, operational strategies, and

organizational priorities on sustainability reporting [46—48].

Frequency of Key Environmental Terms Across Companies

Companies
PT Astra International
mmm Sime Darby
mmm PTT Global Chemical

30

25

N
=]

Frequency
-
w

[

Carbon Neutrality Renewable Energy Waste Management Biodiversity

Figure 1. Frequency of Key Environmental Terms Across Companies. Source: Adapted from PT Astra
International (2023), Sime Darby (2023), and PTT Global Chemical (2023).


https://doi.org/10.20944/preprints202501.1503.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 January 2025

d0i:10.20944/preprints202501.1503.v1

9 of 16

The comparative analysis of KPIs is summarized in Table 2, showcasing the metrics reported by
each company. Sime Darby excels in comprehensive reporting, addressing carbon intensity,
renewable energy usage, and biodiversity restoration efforts. PTT Global Chemical follows closely,
with robust targets for energy intensity and waste-to-energy conversion, aligning with Thailand’s
Green Industry Project. Conversely, PT Astra International’s KPIs are relatively limited, with a focus
on emissions reduction and waste management, while biodiversity-related metrics remain minimal
[7,8,45,49-51]

Table 2. Comparison of Environmental KPIs in Sustainability Reports.

KPI Category

PT Astra International

Sime Darby

PTT Global Chemical

Carbon Emissions 18% reduction (2020- 12% reduction 20% reduction target
(tCO2e) 2023) (2020-2023) (2025)
Renewable Energy

10% increase 25% increase 30% increase target
Usage

Waste Management

35% hazardous waste

40% total waste

50% waste-to-energy

reduction recycling conversion
Biodiversity . . Reforestation Ecosystem restoration
o Minimal reporting
Initiatives programs efforts

Source: Adapted from PT Astra International (2023), Sime Darby (2023), PTT Global Chemical (2023).

These findings highlight significant gaps in achieving environmental targets. Sime Darby and
PTT Global Chemical demonstrate stronger alignment with renewable energy and biodiversity goals,
while PT Astra International focuses more on localized operational efficiency. This divergence
underscores the need for greater standardization of KPIs across ASEAN to align with the ASEAN
Guidelines for Sustainable Industry 2025 [1]. Moreover, PT Astra International’s limited emphasis on
biodiversity presents a critical opportunity for improvement, addressing broader regional
sustainability challenges [52].

Aligning KPIs with regional and global benchmarks enables ASEAN member states and
corporations to enhance transparency, comparability, and accountability in sustainability reporting.
Empirical evidence from prior studies highlights the critical role of standardized metrics in driving
corporate sustainability and improving compliance with regional environmental policies [53,54] This
study underscores the necessity of further harmonizing environmental KPIs to foster cohesive
progress across ASEAN’s manufacturing sector

4.3. Cross-case Analysis of Policy Implementation

The cross-case analysis reveals significant variations in the implementation of environmental
policies among PT Astra International (Indonesia), Sime Darby (Malaysia), and PTT Global Chemical
(Thailand). While all three companies demonstrate alignment with national sustainability objectives,
their approaches differ based on the regulatory frameworks, economic priorities, and operational
capacities within their respective countries. Sime Darby, for instance, excels in renewable energy
adoption and biodiversity initiatives, reflecting Malaysia’s robust policy support through its Carbon
Reduction Roadmap 2025. In contrast, PT Astra International focuses on waste management and
emissions reduction, aligning with Indonesia’s emphasis on operational efficiency and pollution
control [7,8,55] PTT Global Chemical showcases leadership in resource efficiency and ecosystem
restoration, driven by Thailand’s Green Industry Project [45,55,56]

Table 3 summarizes the similarities and differences in environmental strategies and
achievements across the three companies. Sime Darby and PTT Global Chemical demonstrate
stronger alignment with ASEAN guidelines, particularly in renewable energy and biodiversity
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conservation. However, PT Astra International exhibits gaps in biodiversity initiatives, reflecting a
divergence from ASEAN'’s broader environmental objectives.

Table 3. Cross-case Comparison of Environmental Policies.

PT Astra PTT Global
Sime Darby
Dimension International . Chemical
. (Malaysia) .

(Indonesia) (Thailand)

) 18% reduction (2020- ) 20% target
Carbon Reduction 12% reduction
2023) (2025)

Moderate  adoption | High adoption | High adoption

Renewable Energy

(10% increase)

(25% increase)

(30% increase)

Waste Management

35% hazardous waste

40% total waste

50%  waste-to-

: : energy

reduction recycling .
conversion
. Ecosystem

oo . ) o Reforestation .
Biodiversity Conservation Limited focus restoration

programs o
initiatives

Source: Adapted from PT Astra International (2023), Sime Darby (2023), and PTT Global Chemical (2023).

The analysis also highlights overlapping and unique initiatives among the companies, as
illustrated in Figure 2. Sime Darby and PTT Global Chemical share common strengths in renewable
energy adoption and biodiversity conservation, while PT Astra International focuses predominantly
on emissions reduction and waste management. The segmented bar chart in Figure 2 clearly
demonstrates these differences, emphasizing the absence of biodiversity initiatives in PT Astra
International compared to the comprehensive strategies adopted by Sime Darby and PTT Global
Chemical. This divergence underscores the need for a more harmonized approach to ensure
alignment with the ASEAN Guidelines for Sustainable Industry 2025 [1]

Figure 2: Distribution of Environmental Initiatives Across Companies

Environmental Categories
EEm Carbon Reduction
mmm Renewable Energy
3.5} W= Waste Management
M Biodiversity

4.0

3.0

=No)

2.5

=Yes, 0

Presence (1

1.0

0.5

0.0 PT Astra International

Sime Darby

PTT Global Chemical

Figure 2. Distribution of Environmental Initiatives Across Companies. Source: Adapted from PT Astra
International (2023), Sime Darby (2023), and PTT Global Chemical (2023).

The practical implications of this analysis suggest that regional collaboration can effectively
address gaps in biodiversity conservation and facilitate the standardization of key performance
indicators (KPIs) across ASEAN. Strengthening the alignment between corporate strategies and
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regional guidelines is crucial for fostering cohesive progress toward sustainability goals. Empirical
studies affirm that harmonized environmental governance improves regulatory compliance and
operational efficiency. For example, studies have highlighted the integration of environmental
policies into ASEAN countries’ Voluntary National Reviews (VNRs), emphasizing the importance of
standardized reporting frameworks to support regional sustainability objectives [57] Corporate social
responsibility (CSR) has also been identified as a pathway toward achieving sustainability in Asia,
addressing both challenges and opportunities faced by companies [58]. Furthermore, improved
environmental, social, and governance (ESG) disclosure has been shown to reduce the cost of capital
in emerging markets, underlining the significance of harmonized governance practices across the
region [59]

4.4. Discuccion

The findings of this study provide critical insights into how environmental policies are
implemented in leading manufacturing firms across Indonesia, Malaysia, and Thailand, as well as
their alignment with the ASEAN Guidelines for Sustainable Industry 2025. Sime Darby and PTT
Global Chemical demonstrate comprehensive approaches to renewable energy adoption and
biodiversity conservation, showcasing best practices that align closely with regional sustainability
goals. In contrast, PT Astra International focuses predominantly on carbon reduction and waste
management, with limited emphasis on biodiversity initiatives. This gap reflects the varying degrees
of regulatory enforcement and institutional support across the three countries [1,60]

These results are consistent with previous studies, which emphasize the importance of robust
national policies and organizational capabilities in driving sustainability [57,61]. For instance,
Malaysia’s Carbon Reduction Roadmap 2025 and Thailand’s Green Industry Project provide strong
policy frameworks that encourage proactive environmental strategies among corporations. In
contrast, Indonesia’s focus on emissions reduction and waste management, while significant, lacks
the broader ecosystem-based initiatives observed in its regional counterparts. This disparity
highlights the need for ASEAN to harmonize sustainability metrics and targets to ensure cohesive
progress across member states.

The implications for ASEAN’s environmental policy are substantial. Harmonizing biodiversity
conservation goals and renewable energy benchmarks at the regional level could address existing
gaps and foster collaboration among member states. Establishing standardized Key Performance
Indicators (KPIs) would enhance transparency, allowing for more effective monitoring of corporate
and national compliance with sustainability objectives. Additionally, incentivizing green innovation
through funding mechanisms and cross-border knowledge-sharing programs could accelerate
progress toward regional sustainability goals. Empirical evidence suggests that harmonized policies
improve regulatory compliance, operational efficiency, and environmental outcomes [62,63].

This study contributes to the literature on industrial sustainability by emphasizing the critical
role of corporate strategies in shaping environmental outcomes within developing regions. It also
offers actionable recommendations for policymakers and industry leaders, particularly highlighting
the significance of regional collaboration in achieving long-term sustainability objectives. Future
research could build on this work by incorporating a broader range of industries or utilizing
longitudinal data to examine the progression of environmental strategies over time.

5. Conclusions and Recommendations
5.1. Conclusion

This study provides valuable insights into the implementation of environmental policies in the
manufacturing sectors of Indonesia, Malaysia, and Thailand, highlighting both achievements and
gaps in alignment with ASEAN sustainability objectives. Sime Darby and PTT Global Chemical
demonstrated strong alignment with regional guidelines, showcasing leadership in renewable
energy adoption and biodiversity conservation. PT Astra International, while making significant
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progress in emissions reduction and waste management, showed limited focus on biodiversity
initiatives, revealing a critical gap in its sustainability strategy. These variations reflect the influence
of national regulatory frameworks and institutional capacities on corporate environmental priorities.

The findings revealed recurring themes such as carbon neutrality, renewable energy adoption,
and waste management across the three companies. However, differences in the scope and emphasis
of biodiversity conservation highlight a need for a more harmonized regional approach to
environmental policy implementation. Addressing these gaps is essential for achieving cohesive
progress toward ASEAN’s sustainability goals.

This research advances the understanding of industrial sustainability practices within the
ASEAN context. By examining corporate-level implementation of environmental policies, it bridges
the gap between regional guidelines and organizational practices. The findings also provide
actionable insights for policymakers to standardize environmental Key Performance Indicators and
promote regional collaboration, thereby improving the harmonization of environmental policies and
fostering sustainable development in the region.

5.2. Recommendations

Recommendations for Manufacturing Companies. Manufacturing companies in ASEAN
should prioritize aligning their environmental policies with both national regulations and regional
guidelines. This includes adopting standardized Key Performance Indicators (KPIs) that address
critical areas such as carbon emissions, renewable energy usage, waste management, and biodiversity
conservation. Companies with limited focus on biodiversity initiatives, such as PT Astra
International, should expand their strategies to include ecosystem restoration and conservation
programs. Additionally, investing in green technologies and fostering innovation in waste-to-energy
solutions can enhance operational efficiency while contributing to sustainability goals. Strengthening
stakeholder engagement, including partnerships with local communities and environmental
organizations, is also essential for achieving long-term sustainability.

Recommendations for ASEAN Policy Harmonization. ASEAN should take a more proactive
role in harmonizing environmental policies across member states. This can be achieved by
establishing clear regional benchmarks for biodiversity conservation, renewable energy adoption,
and waste management. Developing a unified framework for environmental KPIs will enhance
transparency and comparability among companies and countries, enabling more effective
monitoring of progress. To address disparities in technological adoption and institutional capacity,
ASEAN could facilitate cross-border knowledge sharing and provide financial incentives for green
innovation. Collaborative initiatives, such as regional training programs and joint research projects,
can strengthen the capabilities of less-developed member states, ensuring cohesive progress toward
sustainability. Finally, integrating private sector contributions into regional strategies will help
accelerate the adoption of advanced environmental practices and foster a stronger commitment to
sustainability across the manufacturing sector.

5.3. Future Research Directions

This study provides a foundation for future research on environmental policy implementation
in ASEAN, highlighting several potential directions for further exploration. One promising avenue
is the use of quantitative approaches to evaluate the impact of specific environmental policies on
corporate performance. Employing large-scale surveys or econometric analyses could provide deeper
insights into the causal relationships between policy implementation and outcomes such as emissions
reduction, resource efficiency, and financial performance.

Expanding the geographic scope of research to include additional ASEAN member states, such
as Vietnam, the Philippines, or Cambodia, would offer a more comprehensive understanding of
regional environmental policy implementation. These countries present unique contexts with
varying levels of industrial development and regulatory capacity, which could enrich the
comparative analysis of sustainability practices across ASEAN.
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Future studies could also explore the role of emerging technologies, such as artificial intelligence
and blockchain, in enhancing corporate compliance with environmental regulations. These
technologies have the potential to improve data accuracy, streamline reporting, and foster
transparency, making them valuable tools for advancing industrial sustainability. Additionally,
longitudinal research tracking policy impacts over time would provide a clearer picture of the long-
term effectiveness of environmental initiatives, enabling more informed policymaking and corporate
decision-making.

By addressing these research opportunities, future studies can contribute to the growing body
of knowledge on industrial sustainability and provide actionable insights for both academia and
practice.
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