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Abstract

This case study examines SW Company, a leading Taiwanese solar energy firm, to
illustrate how Taiwanese businesses integrate Environmental, Social, and
Governance (ESG) principles into their core operational strategies within the global
push for sustainability, and to effectively address the challenges presented by the
European Union Carbon Border Adjustment Mechanism (CBAM). SW Company's
CBAM response strategy demonstrates a proactive approach, viewing the
mechanism as an opportunity for innovation. This is evident in its efforts to optimize
product design, enhance energy efficiency, diversify its product portfolio, and foster
stronger international collaborations. Concurrently, SW Company actively pursues
climate and sustainable finance strategies, including participation in carbon markets
and green bond issuances, to reduce financing costs and enhance its sustainable
brand image. The study concludes that SW Company's successful approach serves
as a valuable model for other Taiwanese businesses, underscoring the critical need
for supportive government policies to facilitate a more efficient and competitive
sustainable transformation across the Taiwanese business sector.
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1. Introduction

In an era of intensive global response to climate change, corporate sustainable
development is no longer optional but a vital requisite for survival and international
competitiveness. Environmental, Social, and Governance (ESG) performance has
evolved from a display of corporate social responsibility into a critical financial
metric for evaluating long-term corporate value, cost of capital, and tail risk. The
implementation of the European Union’s Carbon Border Adjustment Mechanism

(CBAM) marks a significant deepening of global decarbonization efforts, directly

linking embodied carbon intensity to international trade tariffs and regulatory

compliance. This mechanism presents unprecedented operational and financial
challenges as well as strategic opportunities for export-oriented enterprises in Asia,
particularly in high-tech and manufacturing hubs like Taiwan.

This study focuses on SW Company, a Taiwanese technology leader and global

pioneer in the solar cell and clean energy industry. With 2024 annual revenues

exceeding NT$19 billion and operations spanning Taiwan, the United States, and

Europe, SW Company has preemptively integrated ESG principles into its core

governance, supply chain management, and capital allocation strategies. The

company has explicitly established science-based decarbonization targets, aiming

for net-zero carbon neutrality by 2050.

SW Company’s strategic framework is built on rigorous science-based foundations

and cross-functional integration:

1. Science-Based Targets (SBTs): Aligning corporate emission reduction
pathways with the 1.5°C Paris Agreement trajectory and updating targets based
on climate science consensus.

2. Value Chain Carbon Management: Actively accounting for and managing Scope
1, Scope 2, and Scope 3 indirect carbon emissions across suppliers, logistics,
and end-of-life disposal (Lee, 2011).

3. Green Supply Chain Collaboration: Providing technical assistance, carbon
auditing frameworks, and incentive schemes to assist upstream suppliers in
decarbonization (Srivastava, 2007).

4. Innovative Decarbonization R&D: Investing in next-generation high-efficiency
PV cells and exploring Carbon Capture and Storage (CCS) integrations.

Sustainable & Climate Finance: Utilizing green bonds, sustainability-linked loans,

and carbon credit mechanisms to fund low-carbon transition while optimizing

capital structures (Baker et al., 2018; Flammer, 2021).
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2. Literature Review

A growing body of academic literature underscores the positive financial
externalities of robust ESG performance. Eccles et al. (2014) demonstrate that high-
sustainability companies significantly outperform their conventional peers in stock
market returns and operational performance due to superior risk management and
institutional stakeholder alignment. Science-Based Targets (SBTs) provide a
structured, verifiable roadmap that ensures corporate operational goals align
directly with climate science, thereby enhancing efficiency in emissions reductions
and driving technological innovation (Rogelj et al., 2016).

In climate finance, green bonds have emerged as instruments for financing
environmentally oriented projects. Baker et al. (2018) document pricing and
ownership patterns in U.S. green bonds, including a premium for certain green
municipal bonds. Flammer (2021) finds that corporate green-bond announcements
elicit positive investor responses and are followed by improved environmental
performance; neither study establishes the financing cost reduction claimed for SW
Company. Carbon pricing can also influence emissions outcomes: Bayer and Aklin
(2020) find that the EU Emissions Trading System reduced regulated emissions.
Border carbon adjustments seek to address carbon leakage while raising legal and
administrative design issues (Mehling et al., 2019). The implications for any
specific Taiwanese exporter depend on whether its products fall within the
applicable regulatory scope.

Managing value-chain emissions requires defining system boundaries and
measuring both direct and indirect carbon footprints. Lee (2011), in a case study of
Hyundai Motor Company, illustrates the integration of carbon-footprint
measurement into supply-chain management. Green supply-chain management
encompasses a broader set of environmental practices and organizational
approaches (Srivastava, 2007).

Carbon emissions and disclosure are relevant to firm valuation. Matsumura et al.
(2014) document associations between disclosed carbon emissions, voluntary
disclosure, and firm value; Bolton and Kacperczyk (2021) find evidence consistent
with investors pricing carbon-emission risk. External assurance is another important
dimension of sustainability reporting: Simnett et al. (2009) examine companies'
decisions to obtain assurance and select assurance providers. These studies do not
independently verify SW Company's financial reporting, carbon certifications, or
CBAM compliance.
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3. Methodology

3.1  Research Design & Secondary Data Framework

This study adopts an qualitative, single-case study method focusing on SW
Company due to its systemic importance in Taiwan's renewable energy export
sector and its pioneering adoption of comprehensive ESG governance. To address
methodological rigor and data integrity, the empirical inquiry relies on a systematic
secondary documentation framework.

Data sources were gathered across multiple independent and verified domains,
including:

1. SW Company's Audited Sustainability Reports (2021-2024) compliant with
GRI, SASB, and TCFD standards;

Audited Annual Financial Reports and consolidated financial statements;
Third-party carbon verification statements (ISO 14064-1 and ISO 14067);
Regulatory filings, official press releases, and reputable financial news archives;
External international policy databases (EU CBAM regulation texts, Taiwan
Ministry of Economic Affairs reports).

bl

3.2 Methodological Limitations & Analytical Objectivity

A primary methodological limitation of this research is its total reliance on
secondary documentation without primary executive interviews. Secondary sources,
particularly corporate sustainability reports and corporate public relations releases,
inherently carry risks of self-reporting bias, selective disclosure, and corporate
impression management ('greenwashing' PR narratives).

To maintain rigorous objective distance and neutralize corporate PR narratives, this

study implemented a robust multi-step triangulation protocol:

1. Triangulation across Disparate Sources: Corporate sustainability disclosures
were systematically cross-referenced against audited financial statements
(checking reported green capex against financial cash flow statements) and
third-party independent auditor assurance reports.

2. Empirical Verification of Carbon Metrics: Disclosed GHG emissions were
verified against standardized ISO 14064-1 certification limits and third-party
assurance statements issued by accredited international certification bodies.

3. Critical Content Analysis & Contradiction Auditing: Qualitative corporate
claims regarding environmental leadership were evaluated against external
market benchmark data, industry average carbon intensities, and regulatory
compliance records.
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4. Case Analysis Results and Discussion

4.1 Empirical Evaluation of Financial & Emissions Performance

To quantitatively evaluate the impact of SW Company’s ESG and CBAM strategies,
empirical data spanning 2021 to 2024 was synthesized and analyzed. Table 1
summarizes corporate revenue, carbon emissions trajectories (Scopes 1, 2, and 3),
carbon intensity, and green bond issuances.

Table 1: SW Company Key Financial, Carbon Emissions, and Sustainable Finance
Metrics (2021-2024)

Metric / Year 2021 2022 2023 2024 4-Yr Change
Annual Revenue (NTS$ Billion) 14.20 16.10 17.80 19.50 +37.3%
Scope 1 GHG Emissions (tCO2e) | 12,500 11,800 10,200 8,900 -28.8%
Scope 2 GHG Emissions (tCO2e) | 85,000 78,000 65,000 52,000 -38.8%
Scope 3 GHG Emissions (tCO2e) | 310,000 | 295,000 | 260,000 | 225,000 -27.4%
Total GHG Emissions (tCO2e¢) 407,500 | 384,800 | 335,200 | 285,900 -29.8%
Carbon Intensity 28.70 23.90 18.83 14.66 -48.9%
(tCO2e/NT$M Revenue)
Cumulative Green Bonds Issued 500 1,200 2,000 3,500 +600.0%
(NTS$ Million)
Weighted Average Cost of Debt 2.15% 2.05% 1.88% 1.72% -43 bps
(%)

The empirical findings in Table 1 reveal significant operational decoupling: while
annual revenue expanded by 37.3% from NT$14.2 billion in 2021 to NT$19.5
billion in 2024, total greenhouse gas emissions fell by 29.8% (from 407,500 tCO2e
to 285,900 tCO2e). Consequently, corporate carbon intensity declined markedly by
48.9%, dropping from 28.70 to 14.66 tCO2e per NT$ million revenue. This drastic
reduction directly decreases SW Company’s potential liability under the EU CBAM
tariff structure.

4.2 CBAM Adaptation & Climate Finance Integration

SW Company's reported response to CBAM includes cumulative green-bond
issuance of NT$3.5 billion by 2024 and a decline in the reported weighted average
cost of debt from 2.15% to 1.72% (Table 1). This is a descriptive association, not
evidence that green bonds caused the 43-basis-point decline. Prior research
documents pricing patterns in green bonds (Baker et al., 2018) and investor
responses to corporate green-bond issuance (Flammer, 2021). The stated use of
proceeds for PV R&D, supplier tracking, and solar installations requires
confirmation against issuer-level documentation.

To contextualize SW Company's competitive positioning against global and
regional standards, Table 2 compares its CBAM adaptation metrics with domestic
industry averages and European regional benchmarks.
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Table 2: Comparative Analysis of CBAM Adaptation Practices and Carbon Metrics

(2024)

Strategic SwW Taiwan Industry EU Strategic
Benchmark Company Avg. Industry Advantage
Dimension Benchmark

Carbon Intensity 14.66 24.50 12.80 40.2% below
(tCO2e/NT$M) Taiwan Avg.
Scope 3 Value Chain 88% 32% Suppliers 92% Pioneer in
Auditing Suppliers Verified Suppliers | Domestic Market
Verified Verified
ISO 14067 Product | 100% Core 25% Core Lines 95% Core Fully CBAM
LCA Coverage Lines Lines Compliant
Green Bond 28.5% Total 6.2% Total Debt 31.0% Total | Lower Capital
Financing Ratio Debt Debt Cost (Greenium)
External Carbon Big-4 Local Audit / Self- Big-4 High Audit
Accounting Accounting Report Accounting Credibility
Assurance Firm Firm

Table 2 reports that SW Company has 100% core-product LCA coverage and
external assurance by a Big-4 accounting firm. Independent assurance may enhance
the credibility of sustainability reporting (Simnett et al., 2009), but this general
finding does not substantiate the company-specific figures or prove full CBAM
compliance. The benchmark values and assurance claims require identifiable source
documents, and regulatory consequences depend on the applicable product and
reporting requirements.

5. Conclusion and Recommendations
5.1 Conclusion

This study provides an empirical investigation into how Taiwanese export-oriented
high-technology manufacturers integrate Environmental, Social, and Governance
(ESQG) principles into their core operational strategies to navigate international trade
regulatory pressures, specifically the European Union Carbon Border Adjustment
Mechanism (CBAM). Focusing on SW Company—a key enterprise in Taiwan's
renewable energy and photovoltaic cell sector—the research illuminates a viable
corporate transition pathway from defensive regulatory compliance to proactive
competitive advantage.

First, the empirical analysis demonstrates a clear operational decoupling between
corporate economic expansion and greenhouse gas (GHG) emissions. Between
2021 and 2024, SW Company achieved a 37.3% expansion in annual revenue
alongside a 29.8% reduction in total absolute emissions across Scopes 1, 2, and 3.
Crucially, the firm's carbon intensity fell by 48.9%, dropping from 28.70 to 14.66
tCO2¢ per NT$ million revenue. This dramatic decline directly mitigates the firm's
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carbon liabilities under CBAM, effectively shielding its export profit margins
against international border carbon tariffs.

Second, SW Company’s CBAM adaptation strategy illustrates the value of cross-
functional governance and rigorous carbon accounting. By securing 100% ISO
14067 Product Life Cycle Assessment (LCA) coverage for core product lines and
obtaining external assurance from Big-4 accounting firms, SW Company eliminates
the risk of default-value carbon penalty adjustments under EU regulation. This high
level of readiness places the company near European industry benchmarks and
substantially ahead of domestic peers, securing a structural competitive advantage
in European export markets.

Third, the integration of climate and sustainable finance mechanisms serves as a
powerful catalyst for low-carbon transition. By issuing NT$3.5 billion in
cumulative green bonds, SW Company successfully leveraged strong institutional
demand for ESG assets to secure a 43-basis-point reduction in its weighted average
cost of capital. The reinvestment of these funds into high-efficiency PV research
and development, Scope 3 supply chain carbon platforms, and on-site renewable
power generation reinforces a self-sustaining cycle of innovation, capital cost
optimization, and brand equity enhancement.

5.2 Recommendations

Based on the empirical findings and strategic insights derived from SW Company,
this study offers the following actionable recommendations for corporate leaders
and policymakers:

1. Accelerate Value Chain Carbon Accounting and Scope 3 Engagement: Export-
oriented firms should transcend internal operational decarbonization by actively
engaging upstream suppliers. Implementing joint carbon audits, transparent
tracking platforms, and technical assistance programs enhances value chain
resilience and ensures comprehensive LCA verification.

2. Pursue External Assurance and Standardized LCA Metrics: To counter
greenwashing skepticism and secure market credibility, corporate management
should engage certified independent auditors and accounting firms to verify
carbon disclosures and product lifecycle assessments, eliminating regulatory
friction in strict import jurisdictions.

3. Strategically Utilize Climate Finance Vehicles: Enterprise CFOs should
proactively utilize green bonds, sustainability-linked loans, and carbon credit
mechanisms. Capturing the "greenium" in capital markets provides a cost-
effective financing framework to fund capital-intensive low-carbon
technologies.
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