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Abstract: The accelerating environmental challenges in Asia have heightened the urgency for
sustainable financing mechanisms that can balance economic growth with environmental preservation.
Green bonds have emerged as a key financial instrument to mobilize capital for low-carbon and
environmentally responsible projects. This study empirically examines the effect of Environmental,
Social, and Governance (ESG) performance on the proportion of green bond issuance among publicly
listed firms in Asia from 2019 to 2023. Using 177 firm-year observations, this research also examines
the moderating role of firm size in the relationship between ESG performance and green bond issuance.
The empirical results show that ESG performance has a significant negative impact on the proportion of
green bonds issued. Furthermore, firm size negatively moderates the relationship between ESG
performance and green bond issuance. Theoretically, this study contributes to the integration of
signaling theory and capital structure in the context of sustainable finance in emerging Asian markets.
The findings provide valuable insights for policymakers, regulators, and investors to design more
targeted incentives and improve disclosure standards that encourage green financing among firms of
different sizes and ESG maturity levels, while supporting a framework that enhances transparency,
accountability, and inclusiveness in Asia’s transition to a green economy.
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1. Introduction

In recent years, sustainability has become a central concern of the global economy, with climate
change emerging as one of the most pressing environmental challenges. The Asian region, home to
several of the world’s fastest-growing economies, faces severe ecological threats such as rising
temperatures, melting glaciers, flooding in coastal areas, and deteriorating air and water quality. For
instance, temperatures in Mitribah, Kuwait, reached 54°C in 2016, the highest ever recorded in Asia
[ 17, while melting ice in Greenland contributed 532 billion tons of water to global sea level rise in 2019
[27. Coastal cities such as Jakarta are projected to experience severe submergence by 2050 without
adequate mitigation [37. These environmental crises underscore the urgency of shifting toward
sustainable development and environmentally responsible financial practices.
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Figure 1.
CO, Emission Growth in Asia.
Source: Ritchie Hannah and Roser Max [47].

The rapid industrialization and urbanization in Asia have intensified carbon emissions and waste
generation. China’s annual COz emissions tripled between 2000 and 2020, reaching more than 10 billion
tons [47]. Industries such as fast fashion, which produce over 4 billion tons of CO2 and 92 million tons of
textile waste annually, further exacerbate the ecological imbalance [5, 67]. Waste recycling markets are
growing but remain insufficient to offset increasing consumption and production [77]. Consequently,
Asian economies face the dual challenge of maintaining growth while reducing environmental
degradation.

In response to these global concerns, the Paris Agreement and the Sustainable Development Goals
(SDGs) have established frameworks for countries to pursue low-carbon growth through mechanisms
such as the Green Climate Fund and Climate Investment Funds [87. Among the key instruments
supporting this transition is the green bond, a financing tool dedicated to environmentally sustainable
projects such as renewable energy, low-carbon transportation, and resource efficiency [97. Global green
bond issuance exceeded USD 575 billion in 20238 and reached USD 622 billion in 2024, representing an
annual increase of around 8% [[10, 117]. Asia has emerged as one of the fastest-growing regions for
green finance, with issuance reaching USD 640 billion in 2024, driven largely by China, India, and
ASEAN markets [127]. Nevertheless, disparities persist between Asian and ASEAN markets due to
differences in market infrastructure, regulation, and investor awareness [137].

Despite this promising growth, several barriers hinder green bond market expansion in Asia,
including inconsistent disclosure standards, limited investor knowledge, and high certification costs
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[147. The establishment of the ASEAN Green Bond Standards in 2017 and their revision in 2018 have
enhanced market transparency by aligning with the International Capital Market Association’s Green
Bond Principles [157]. These frameworks aim to promote investor confidence and prevent
“greenwashing,” yet implementation remains uneven across countries. The heterogeneity of regulation,
firm size, and ESG performance among Asian companies calls for further empirical analysis of the
determinants influencing green bond issuance.

Environmental, Social, and Governance (ESG) performance has become a crucial non-financial
indicator used by investors and regulators to assess corporate sustainability and financing quality [16].
High ESG scores are often associated with improved reputation, lower capital costs, and greater
investor trust, which may increase a firm’s likelihood of issuing green bonds [17, 187]. Previous studies
suggest that firms with higher ESG ratings demonstrate superior environmental responsibility and
transparency, leading to enhanced financial stability and long-term value creation [19, 207]. However,
evidence from emerging Asian markets remains mixed. While some studies find a positive relationship
between ESG performance and green bond issuance [217], others reveal that ESG is often used
symbolically to enhance legitimacy rather than to drive real financing decisions [22, 237].

Furthermore, firm characteristics, particularly firm size may influence this relationship. Large firms
possess greater financial capacity, established reputation, and broader access to capital markets, making
them more capable of issuing certified green bonds and bearing associated costs [24, 257. Firm size can
also act as a moderating factor, amplifying or reducing the strength of ESG’s impact on green bond
financing. For example, larger firms tend to achieve stronger market reactions and cumulative abnormal
returns following green bond announcements [267], suggesting that investors perceive them as more
credible in their sustainability commitments.

While the green bond market in Asia has expanded rapidly, most prior empirical studies focus on
total issuance value rather than the proportion of green bonds within the firm’s capital structure [17,
277. This study addresses that gap by examining the green bond proportion, the ratio of green bonds
issued to total assets, as a more precise indicator of how firms integrate sustainable financing into their
funding decisions. By analyzing ESG scores as the main explanatory variable and firm size as a
moderator, this study provides a nuanced understanding of how corporate sustainability practices
influence financing strategies in emerging Asian markets.

This study employs secondary data from the Refinitiv database, covering 177 firm-year observations
of publicly listed companies in 11 Asian countries (China, India, Japan, Korea, Malaysia, Oman,
Philippines, Saudi Arabia, Singapore, Taiwan, and Thailand) during the period between 2019 and 2023.

This study contributes to the development of Signal Theory by placing it in the context of green
finance and empirically demonstrating that the effectiveness of financial signaling mechanisms depends
on a company's sustainability reputation. Contrary to the traditional assumption of Signal Theory,
which states that high-quality companies send positive signals through high-cost instruments such as
green bonds, the results of this study reveal a negative relationship between ESG performance and the
proportion of green bond issuance. These findings indicate that companies with strong ESG reputations
do not rely on green bonds as an additional signal to demonstrate their commitment to sustainability.

This research provides empirical evidence that the effectiveness of green bond signals depends on
the credibility of a firm’s ESG reputation. Companies with high ESG performance already have strong
reputational capital, which serves as a credible signal to the market, making additional signaling
through green bonds redundant or even financially inefficient. This insight expands the boundaries of
Signaling Theory by showing that the common assumption that high-quality companies use costly
signals may not hold in all contexts. Therefore, this research broadens the application of Signaling
Theory from developed markets, where green bonds operate as positive signals, to emerging markets
with more diverse regulatory frameworks and incentive mechanisms.
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2. Literature Review
2.1. Green Bond

Green bonds are debt-based financial instruments designed to finance projects that generate direct
environmental benefits. According to Krystian and Sam [287, a green bond refers to a fixed-income
security issued to raise funds for environmentally responsible projects, assets, or enterprises. Typical
green projects include renewable energy, energy efficiency, low-carbon transportation, waste
management, and natural resource conservation [297. Since their introduction by the World Bank in
2008, green bonds have evolved rapidly and become one of the central mechanisms for sustainable
finance [307.

Green bonds have gained strong appeal among institutional investors because they offer
opportunities for environmentally sustainable investments without necessarily sacrificing returns [317].
As an integral part of environmental finance, green bonds represent a bridge between corporate
environmental strategy and financial markets. Measuring the proportion of green bonds relative to total
assets allows for a more consistent alignment with capital structure theory, which emphasizes financing
ratios over absolute funding levels [32, 337]. Hence, the green bond proportion reflects not merely the
absolute issuance of green bonds but rather the extent to which green financing is embedded within a
firm’s overall capital structure [17, 347].

To ensure that green bonds deliver genuine environmental outcomes and avoid the risk of
greenwashing, clear and standardized regulatory frameworks are essential [357]. In Asia, green
taxonomies have been developed to classify and define environmentally sustainable economic activities,
but they remain highly diverse across countries. Many Asian jurisdictions adopt voluntary rather than
mandatory disclosure mechanisms, in contrast to the European Union’s binding approach, raising
concerns about the effectiveness of these frameworks in curbing greenwashing [367.

A well-designed taxonomy can bring substantial benefits, including enhanced market clarity,
increased investor confidence, and improved monitoring and tracking of sustainable financial flows
[37]. For example, the Monetary Authority of Singapore (MAS) introduced its own green taxonomy to
classify economic activities based on environmental impact and to help issuers and investors identify
projects eligible for green financing. The MAS framework also provides incentives, such as subsidies for
external verification costs, to encourage wider adoption of green bond issuance [387.

2.2. Hypothests Development
2.2.1. ESG Score and Green Bond

The Environmental, Social, and Governance (ESG) score is a multidimensional indicator that
reflects a firm’s performance in managing environmental, social, and governance responsibilities [397.
It serves as a credibility metric of corporate sustainability and is increasingly recognized as an essential
factor in long-term investment decisions, as investors become more aware of non-financial risks [407].
Firms with strong ESG performance are often perceived as more transparent, responsible, and resilient,
making them attractive to investors who prioritize sustainability-oriented portfolios.

Green bonds, on the other hand, are debt instruments specifically issued to finance projects that
generate positive environmental outcomes, such as renewable energy, energy efficiency, and waste
management. Their issuance follows internationally recognized standards such as the International
Capital Market Association (ICMA) Green Bond Principles and the Climate Bonds Initiative (CBI),
which emphasize transparency and accountability in fund allocation [417]. Green bonds are found to
positively influence stock prices and market confidence because they signal the firm’s commitment to
sustainability and responsible investment [427].

Within the framework of Signaling Theory, ESG performance functions as an external signal
through which firms communicate their environmental commitment and effective risk management to
investors and stakeholders. High ESG scores are interpreted as signals of good governance, social
responsibility, and environmental awareness, enhancing market confidence and reducing information
asymmetry [437]. However, Liu et al. [44] argue that green bond issuance itself can act as a substitute
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environmental signal, particularly for firms with lower ESG ratings that aim to improve their market
perception. Conversely, firms with already high ESG scores may have less incentive to issue green
bonds because their sustainability reputation is well established.

From the perspective of Capital Structure Theory, firms with superior ESG performance are
typically associated with lower perceived risk and stronger reputations in the eyes of investors, enabling
them to obtain financing at a lower cost of capital [457]. Following the logic of the Pecking Order
Theory [467, financially strong firms prefer internal financing (e.g., retained earnings) over external
debt issuance. Thus, highly rated ESG firms may rely less on green bonds, while firms with weaker
ESG performance may issue green bonds to attract investor trust and enhance their legitimacy [317].

Although ESG has become a cornerstone of corporate sustainability assessment, a high ESG score
does not necessarily correspond to a larger proportion of green bond issuance. Firms with strong ESG
credentials often possess robust internal financing and long-term investor relationships, reducing their
dependence on external sustainable debt [477]. In Asia, this dynamic is further complicated by
inconsistent regulatory frameworks and non-harmonized ESG standards across countries. Sengupta et
al. [487] note that regulatory asymmetry across Asian markets can heighten greenwashing risks and
distort investor perceptions of green bonds. Empirical studies also show that some high-ESG firms
deliberately avoid issuing green bonds to maintain financial independence and avoid increased scrutiny
associated with “green-labeled” financing [237. Similarly, Puspita and Hasnawati [497 find that firms
with higher ESG scores may even face a higher cost of debt, reducing their incentive to issue green
bonds. In addition, according to Tondang and Wedari [507], ESG disclosure has a greater influence on
corporate dividend policy.

While many global studies report a positive relationship between ESG performance and green bond
issuance, findings from Asian markets remain mixed. The relatively weaker regulatory enforcement and
uneven investor awareness in developing Asian economies imply that ESG may not yet exert the same
influence on sustainable financing decisions as in Europe or North America.

H.. ESG has a negative impact on the proportion of green bonds.

2.2.2. Firm size and ESG score

Firm size plays an essential moderating role in the relationship between ESG performance and the
proportion of green bonds. Large firms typically possess greater access to conventional financing
sources, stronger reputations, and established stakeholder trust, enabling them to secure funding
without relying heavily on green bonds, even when their ESG performance is high. In contrast, smaller
firms with strong ESG credentials often utilize green bond issuance as a strategic signal to attract
investors and enhance their market credibility. Wang and Wang [187 highlight that while ESG
performance significantly promotes green bond issuance, this effect varies depending on firm-specific
characteristics such as size. Similarly, Wang and Liu [517] find that smaller firms operating in industries
with high environmental pressure are more motivated to use green bonds as part of their sustainable
investment strategy.

From the perspective of Signaling Theory, small firms tend to issue green bonds as a visible
commitment to sustainability, aiming to reduce information asymmetry and improve investor
perception. Conversely, large firms that are already well recognized by the public do not need additional
signaling because their reputations for sustainability are already established, Fatmala and Pertiwi [527].
Li et al. [537 further suggest that green bond issuance encourages green innovation, particularly among
firms with limited reputational capital, supporting the idea that signaling through sustainable finance
instruments is more critical for smaller firms. Feldhiitter and Pedersen [547] also note that for large
firms with substantial ESG investor support, capital structure considerations become less relevant, as
their financing profiles already reflect long-term sustainability commitments.

Within the framework of Capital Structure Theory, larger firms generally benefit from stronger
financial reputations, higher leverage capacity, and lower costs of capital, which reduce their dependence
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on green financing instruments. These firms can secure funding through traditional debt markets or
internal financing channels without resorting to labeled green bonds to attract investors [55, 56 . In
contrast, smaller firms face greater financing constraints and may rely on green bonds to enhance their
market positioning and legitimacy in the eyes of sustainability-focused investors.

Empirical research reinforces this moderating perspective. Bolibok [57] reports an inverse
relationship between firm size and ESG-related risk, suggesting that larger firms exhibit greater ESG
stability and therefore less need for external sustainability signaling. Shakil [587 finds that firm size
does not always strengthen the relationship between ESG and financial outcomes, while Hoang et al.
[597] demonstrate that the impact of green bond proportion within capital structures is more significant
among smaller firms. Vieira et al. [607] emphasize that ownership structure and firm size jointly
moderate ESG’s influence on financing decisions, whereas [617] argue that issuance size and corporate
characteristics shape market reactions to green bonds, supporting the notion that smaller firms benefit
more from signaling eftects than large, well-established firms.

Therefore, firm size is expected to act as a moderating variable that weakens the relationship between
ESG performance and green bond proportion, as large firms with robust financial and reputational
capital are less dependent on additional sustainability signals.

H. Firm size weakens the influence of ESG on the proportion of green bonds.

3. Research Methodology
3.1. Sample and Data Collection

The population of this study consists of all publicly listed companies in the Asian region during the
observation period from 2019 to 2023. Tables 1 and 2 present the final sample, which includes 172
observations representing 85 companies across 11 Asian countries, with no sectoral restrictions applied.
The data were obtained from the Refinitiv Eikon database, a globally recognized provider of
standardized financial and non-financial information.

Refinitiv Eikon was selected because it offers comprehensive and standardized ESG performance
data, covering overall ESG scores and the three sub-dimensions (environmental, social, and governance
pillars), as well as key financial indicators, including firm size (total assets), market ratio (price-to-book
value), return on equity (ROE), interest coverage ratio (ICR), and details on green bond issuance. The
data selection ensures consistency, comparability, and transparency across countries and industries,
which is crucial for cross-country empirical studies in sustainable finance.

Table 1.

Number of countries.

Country Number of Firms
China 71
India 3
Japan 24
Korea 22
Malaysia 18
Oman 4
Philippines 8
Saudi Arabia 1
Singapore 8
Taiwan 1
Thailand 17
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Country

Number of Firms

Bank

108
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Commercial REIT's

[\oN °°%

Computer Hardware

Construction and Engineering

Department Stores

Diversified Industrial Goods Wholesale

Diversified Investment Service

Electric Utilities

Food Processing

Food Retail and Distribution

Heavy Electrical Equipment

Highway and Rail Tracks

Independent Power Procedures

N N R R R R

Investment Banking and Brokerage Services

Investment Holding Companies

Investment Management and Fund Operators

Life and Health Insurance

Medical Equipment, Supplies, and Distribution

Oil and Gas Refining and Marketing

Pharmaceuticals

[SSH Nopl I NECN NG FE NEY

Real Estate Rental, Development, and Operation

(o]

Wireless Telecommunication Services

[}

3.2. Variables

Table 3 presents the operational variables in this study, which consist of independent, dependent,

moderating, and control variables.

Table 3.
Variable definitions and measures.
Variable Definition and Measure Predicted
Dependent Variable Green Bond | Ratio of total green bond issuance to total assets
Proportion from Refinitiv.
Explanatory Variable ESG Score Composite environmental, social, and governance | -
score from Refinitiv.
Moderating Variable Firm Size (Total | Firm size is measured as total assets from Refinitiv. | -
Assets)
Control Variable ASEANandNonAS Dummy variable (1=ASEAN;0= NonASEAN) -
EAN
Market Ratio (PBV) | Market ratio measured as PBV from Refinitiv. +
ROE Return on equity from Refinitiv. +
ICR Interest coverage ratio from Refinitiv. +

1. The dependent variable in this study is the Green Bond Proportion, measured as the ratio of the
total amount of green bonds issued to total assets. This proportional approach reflects the extent
to which green bonds are integrated into a company’s capital structure rather than focusing solely
on nominal issuance value [17, 347]. Previous research in Asian markets has employed similar
proportional measures to capture the relative intensity of green financing within firms’ funding

portfolios.

2. The independent variable is ESG Score, as a comprehensive indicator of corporate sustainability
performance. The standardized ESG scores ranging from 0 to 100, where higher scores indicate
stronger ESG performance. The ESG Score reflects the company’s ability to manage
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environmental risks, social responsibilities, and governance quality [4:37].

3. The moderating variable is Firm Size, measured by Total Assets.

4. This study includes several control variables to account for firm-specific and regional
characteristics. The ASEAN/Non-ASEAN dummy variable controls for regional differences in
regulatory frameworks and market maturity in sustainable finance [627]. The Market Ratio (PBV)
represents investors’ market valuation of a firm’s equity, indicating growth potential and market
confidence [637]. Return on Equity (ROE) measures profitability, reflecting a firm’s ability to
generate income from shareholders’ investments [64]. Meanwhile, the Interest Coverage Ratio
(ICR) represents the firm’s debt-servicing capacity, which may influence its need for alternative
financing sources such as green bonds [177].

3.3. Model Design

Figure 2 presents the research framework, showing the relationship between ESG Score and Green
Bond Proportion, with Firm Size as the moderating variable and ASEANA/Non-ASEAN, Market
Ratio, ROE, and ICR as control variables.

H1
ESG Score A

. T

Moderating Variable:
Firm Size

A 4

Green Bond Proportion

Control Variable:
ASEANandNonASEAN
Market Ratio
ROE
ICR

Figure 2.
Research Framework.

A panel regression model is employed to evaluate the impact of ESG performance and Firm size as a
moderating variable on green bond proportions across Asian firms during the 2019-2023 period. To
address potential heteroskedasticity and autocorrelation across firms, clustered standard errors at the
firm level are applied.

GreenBondProportioni= Bo+ L. ESG: + B:-FirmSize. + [
(ESGi+FirmSize:) + B:ASEANandNonASEAN. + S:PBV.+ .ROE.+ BICR: + gi
Information:

e GreenBondProportion.= Green bond Proportion

e ESG: = Environmental, Social, Governance

e FirmSize.= Firm Size

o ASEANandNonASEAN.= ASEANandNonASEAN
e PBV.= Price Book to Value

e ROE;= Return on Equity

¢ ICR: = Interest Coverage Ratio

e f,= Constant

e B, ... B-= Regression Coeficient

e ¢ = FError

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 401-417, 2026

DOI: 10.55214/2576-8484.v1012.12101

© 2026 by the authors; licensee Learning Gate



409

e ;= Company

e {=Year

A random effects panel regression model is utilized to examine how ESG performance and Firm size
as moderators affect the proportion of green bond issuance among Asian firms from 2019 to 2023, with
firm-level clustered standard errors employed to correct for heteroskedasticity and autocorrelation.

4. Result
4.1. Descriptive Statistical Results

Table 4 presents the descriptive statistics of the variables used in this study. The results show that
the average proportion of green bonds (Green Bond Proportion) is 0.010 (1%), indicating that the use of
green bonds as a financing instrument among Asian listed firms remains relatively low. This finding
suggests that green bonds have not yet become a primary component of corporate capital structures in
the region. The Asian green bond market is still at a developmental stage compared with Europe or
North America, where stronger regulatory frameworks and fiscal incentives have encouraged green
financing [657. Moreover, the relatively high issuance costs, stemming from the need for certification,
reporting, and verification, discourage many firms from using this instrument and lead them to prefer
conventional debt financing [17].

The average ESG Score is 59.11, slightly above the midpoint of 50, implying a moderate level of
ESG compliance among firms in the sample. This result suggests that while most companies have
begun to integrate ESG principles into their operations and governance, the overall commitment to
sustainability remains in the developing stage rather than being fully institutionalized.

The Firm Size variable, measured by total assets, records an average value of USD 736,258 million,
with a minimum of USD 5438 million and a maximum of USD 5,620,000 million, reflecting wide
variation in firm scale. Smaller firms represent entities with limited financial capacity, while larger firms
possess stronger financial resources and broader access to external funding. Larger firms can also
absorb the additional costs associated with green bond certification and verification. However, they may
choose not to issue green bonds due to easier access to conventional bonds that are less complex and
less costly. Therefore, differences in firm size play an important role in explaining variations in green
financing strategies across Asian companies.

Table 4.

Descriptive statistics.

Variable Obs. Mean Std.Dev Min. Max.
Green bond proportion 172 0.01 0.01 0.00 0.14
ESG score 172 59.11 19.02 19.32 91.91
Firm size (USD Million) 172 736.258 1.27 543 5.620.000
Market ratio (PBV) 172 1.15 2.02 0.14 18.78
ROE 172 444 5.47 0.01 18.08
ICR 172 12.48 42.25 0.07 291.36

Table 5 presents that 26.7% of the data observations are from ASEAN and 73.8% are from non-
ASEAN countries. This significant difference in proportion makes it important to analyze further
because the context of green bond policies, regulations, and market developments in the ASEAN region
may differ from other Asian countries, so it will be tested further in a robustness check at the advanced
analysis stage.
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Table 5.

ASEANandNonASEAN frequency.

Variable Code Number of Firms
ASEAN 1 46
NonASEAN 0 126

Total N/A 172

4.2. Multicollinearity Test

The multicollinearity test was conducted to identify any strong linear relationships among the
independent variables in the regression model. Table 6 presents the results of the Variance Inflation
Factor (VIF) test, indicating that no multicollinearity issues exist.

Table 6.

Multicollinearity test results.
Variable VIF 1/VIF
ESG score 1.62 0.619019
Firm size (Total Assets) 1.98 0.505293
ASEAN and NonASEAN 1.84 0.544:562
Market ratio (PBV) 1.19 0.841117
ROE 1.95 0.513448
ICR 1.08 0.921939
Mean VIF 1.61

4.3. Analysis Based on Random Effect Model Clustered Standard Error

Table 7 presents the model without interaction; the coefficient of ESG Score is —0.00 with a p-value
of 0.55, suggesting that ESG Score has no significant effect on green bond proportion. Hence, H1 is
rejected. This finding implies that ESG performance does not play a decisive role in green financing
decisions among Asian firms. The result does not support the trade-off theory of capital structure, which
posits that firms balance the costs and benefits of debt instruments, including green bonds, to achieve an
optimal capital mix.

The insignificant relationship may stem from the structural characteristics of Asian financial
systems, which are predominantly bank-based and characterized by underdeveloped corporate bond
markets [667]. As a result, firms face limited access to bond financing, including green bonds, as an
alternative source of long-term funding. Although firms with strong ESG performance are expected to
have greater incentives to issue green bonds aligned with sustainability strategies, the empirical
evidence indicates that ESG is not yet a major factor in financing choices. High issuance and verification
costs, immature market mechanisms, and limited fiscal incentives further reduce the financial
attractiveness of green bonds [677].

The signal

ling theory also does not fully apply in the Asian context, primarily due to inconsistent ESG
standards and the prevalence of greenwashing, which undermines investor trust [687]. The absence of
standardized reporting reduces the credibility of ESG scores as reliable market signals, leading
investors to rely more on traditional financial metrics.

Empirical studies in the literature remain inconclusive regarding the ESG to green bond nexus.
Some, such as Flammer [177] and Tang and Zhang [317, report a positive relationship, suggesting that
firms with strong ESG performance are more likely to issue green bonds to enhance credibility and
lower their cost of capital. However, Gianfrate and Peri [457] and IFatica and Panzica [697] argue that
firms with already strong EESG reputations are less inclined to issue green bonds, as they do not need
additional signaling mechanisms.

To address this ambiguity, this study introduces Firm Size (Total Assets) as a moderating variable.
The interaction model shows that ESG Score has a positive and significant effect on green bond
proportion, with p-value = 0.04, while the interaction term ESG Score x Total Assets has a negative
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and significant effect with p-value = 0.03. This indicates that firm size weakens the positive influence of
ESG on green bond proportion, leading to the acceptance of H2.

Empirically, this finding suggests that larger firms, with greater financial resources and established
reputations, are less dependent on ESG performance in deciding to issue green bonds. In contrast, small
and medium-sized enterprises (SMEs) with limited resources tend to use ESG initiatives to strengthen
their credibility and attract investors. In such cases, ESG acts as a credibility signal, particularly for
firms lacking market recognition.

This aligns with Signaling Theory [707, which posits that firms use non-financial indicators, such
as ESG disclosure to convey managerial quality and long-term prospects to the market. For investors,
strong ESG signals reflect a firm’s commitment to sustainability and its capacity to manage
environmental and social risks. Hence, a higher green bond proportion represents a tangible
manifestation of this signaling behavior.

The ASEAN and Non-ASEAN dummy variable results show p-values of 0.88 (without interaction)
and 0.99 (with interaction), indicating no significant regional eftfect on green bond proportion in the full
model.

Among the control variables, the Market Ratio (PBV) remains positively significant in both models
with p-value = 0.00 and 0.00, indicating that firms with higher market valuations tend to allocate a
larger share of green bonds in their capital structure. Meanwhile, ROE and ICR are statistically
insignificant, suggesting that profitability and interest coverage do not materially influence green bond
proportion among Asian firms.

Table 7.
REM with clustered standard error results.
‘Without interaction With interaction
coef p-val coef p-val
ESG score -0.00 0.55 0.00 0.04%%
Firm Size (Total Asset) -0.00 0.00%** 0.00 0.59
ESG score x Total asset N/A N/A -0.00 0.08%*
ASEANandNonASEAN 0.00 0.88 -9.28 0.99
Market Ratio (PBV) 0.00 0.00%%* 0.00 0.00%**
ROE 0.00 0.01%* 0.00 0.14
ICR 0.00 0.84% 0.00 0.26

Note: * ##* ##* Correlation is significant at the p < 0.10, p<0.05, p<0.01.

4.4. Haussman Test

The Hausman test was conducted to determine the most appropriate panel data model between the
Fixed Effect Model (FEM) and the Random Effect Model (REM). The test produced a Chi-square value
of 8.96 with a p-value of 0.1108, which is higher than the 0.05 threshold. Therefore, the null hypothesis
is not rejected, indicating that the REM is more suitable for this study. This result suggests no
significant correlation between individual effects and independent variables, meaning that the REM
assumptions are satisfied and the model effectively captures both cross-sectional and time-series
variations.

4.5. Robustness Test

The purpose of this test is to ensure the consistency of results, particularly in assessing whether the
effects of Market Ratio (PBV), ROE, and the interaction term ‘ESG X Total Assets’ remain significant
when regional contexts are considered. This test also strengthens the external validity of the findings
by examining whether the determinants of green bond dynamics differ between ASEANandNonASEAN
firms.

Table 8 present ASEANandNonASEAN subsample. In ASEAN subsample, the ESG Score shows no
significant effect on green bond proportion with p-value = 0.52, indicating that ESG performance has
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not yet become a major determinant of green financing decisions in the region. Conversely, in non-
ASEAN markets, the ESG Score exhibits a significant negative relationship with green bond
proportion, with p-value = 0.02. This divergence reflects differences in market maturity, policy
enforcement, and the effectiveness of green finance frameworks across regions.

Firm Size (Total Assets) presents a significant negative effect in ASEAN countries with p-value =
0.04, implying that larger firms tend to rely on conventional financing due to lower issuance costs and
simpler reporting requirements [717]. In contrast, the relationship is insignificant in non-ASEAN
markets with p-value = 0.08, suggesting that company size does not play a major role in determining
green bond issuance within more mature financial systems.

In the ASEAN region, the interaction term ESG Score X Total Assets is insignificant with p-value
= 0.52, indicating that firm size does not influence the relationship between ESG performance and green
bond proportion. This result reflects the heterogeneous level of ESG integration and the uneven
implementation of sustainable finance policies across ASEAN countries, where ESG reporting standards
remain in the developing stage [627].In contrast, within non-ASEAN markets, the interaction between
ESG Score x Total Assets shows a significant negative eftect with p-value = 0.01. This finding suggests
that firms with higher ESG scores in developed Asian economies are less likely to rely on green bonds
as a sustainability signal because their environmental credibility is already well established [17].

This difference can be explained by policy and institutional readiness. Non-ASEAN countries have
taken proactive measures to build comprehensive green finance ecosystems. China has implemented a
national Emissions Trading System (ETS) since 2021, making it the world’s largest carbon market,
initially covering the power generation sector [727]. Moreover, the Green Finance Committee China
Society for Finance and Banking [737] provides clear project classifications and enhances transparency
in green bond issuance [747]. South Korea launched the Korea Emissions Trading Scheme (K-ETS) in
2015, the first in East Asia, complemented by fiscal incentives and subsidies for companies investing in
green technologies and demonstrating strong ESG performance [757. Similarly, Japan introduced the
Green Transformation (GX) Basic Policy in 2022, offering public financing and tax incentives to
support the clean energy transition and corporate green bond issuance [767]. Taiwan also introduced
the Taiwan Sustainable Taxonomy in December 2022 to define sustainable economic activities and
improve market transparency in green financing. This was further strengthened through the Green
Finance Action Plan 3.0, which expands governmental support for low-carbon transition by enhancing
policy incentives, financial instruments, and the capacity of financial institutions [77].

In contrast, most ASEAN countries remain in the early stages of developing carbon and green
finance policies. In Indonesia, incentives for green bond issuance are regulated under OJK Regulation
No. 60/POJK.04/2017, which allows the Financial Services Authority to provide benefits for eligible
issuers. However, these incentives remain optional and limited in scope, offering minimal fiscal or tax
advantages to encourage private sector participation [787. In addition, Indonesia's Financial Services
Authority (OJK) has established an ESG regulatory framework and introduced green bond guidelines to
facilitate the mobilization of sustainable financing, although these are not mandatory [797. Malaysia
announced the Voluntary Carbon Market (VCM) initiative in 2023, but with no direct fiscal incentives
for green bond issuers [807]. Singapore is currently the only ASEAN country with a functioning carbon
pricing system through the Singapore Government [817] with plans to raise the carbon tax to SGD 80
per ton COqe by 2030 [82].

These policy differences explain why the effect of ESG performance on green bond proportion is
significant in non-ASEAN, but insignificant in ASEAN. Non-ASEAN countries exhibit stronger
regulatory pressure, well-established carbon market mechanisms, and comprehensive fiscal incentives,
which encourage firms to issue green instruments. As a result, ESG integration in financing decisions is
more pronounced in these developed markets, supported by coherent national policies that facilitate the
transition toward low-carbon economies [17, 657.

Meanwhile, in ASEAN, the green bond market remains nascent, characterized by uneven policy
adoption and inconsistent ESG practices. The ASEAN Green Bond Standards, first introduced in 2018,
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are largely voluntary and applied inconsistently across member countries [627]. Under such conditions,
ESG performance has yet to serve as a strong signal for investors due to limited data availability, weak
transparency, and insufficient regulatory incentives. Consequently, both issuers and investors in
ASEAN continue to prioritize traditional financial considerations, such as profitability, liquidity, and
cost of capital, over ESG factors when making green bond issuance decisions [55].

Table 8.
Subsample ASEANandNonASEAN.
ASEAN NonASEAN
coef p-val coef p-val

ESG score -0.00 0.52 0.00 0.02%%
Firm Size (Total Asset) -0.02 0.04*% 0.18 0.08%*
ESG score x Total asset 0.00 0.52 -0.00 0.01%%*
Market Ratio (PBV) -0.00 0.01%%* 0.00 0.09%*
ROE 0.16 0.00%** 0.00 0.29
ICR -0.00 0.00%** 0.00 0.22

Note: * *#* ##% Correlation is significant at the p < 0.10, p<0.05, p<0.01.

5. Conclusion and Limitation

This study aims to examine the effect of ESG performance on the proportion of green bonds, with
firm size (total assets) as a moderating variable in the context of Asian capital markets during 2019 -
2023. Using panel data from Refinitiv Eikon, the empirical findings reveal that the ESG score does not
have a significant direct effect on green bond proportion, leading to the rejection of H1. This suggests
that a high ESG rating is not a key determinant in corporate green financing decisions. Instead, funding
choices appear to be more influenced by traditional financial factors, such as profitability, leverage, and
national market policies, rather than sustainability performance. Firms with strong ESG reputations
tend to rely on internal financing and do not necessarily need to issue green bonds as an additional
sustainability signal.

Conversely, the moderating analysis confirms that firm size significantly weakens the relationship
between ESG performance and green bond proportion, supporting H2. The positive influence of ESG
on green bond issuance is stronger among smaller firms but diminishes among larger firms. Large firms
already possess established reputations and greater access to low-cost capital, reducing their need for
external signaling through green bonds.

When comparing sub-samples between ASEAN and non-ASEAN firms, ESG performance remains
insignificant across both regions, influencing green bond proportion. However, the moderating effect of
firm size differs in ASEAN markets; firm size does not significantly moderate the ESG, green bond
relationship, while in non-ASEAN markets (Japan, South Korea, and China), firm size negatively
moderates this relationship. This reflects the maturity of green finance frameworks and higher market
liquidity in non-ASEAN economies. In such markets, large firms no longer depend on green bonds for
signaling sustainability since their ESG reputation and disclosure practices are already well
institutionalized. In contrast, ASEAN markets are still developing their green finance ecosystems,
resulting in weaker institutional pressure to link ESG performance with green financing.

From a theoretical standpoint, these findings indicate that classical capital structure theories,
particularly the trade-off and pecking order models, may not fully apply in the Asian sustainable finance
context. ESG performance does not directly influence green bond proportion, but its interaction with
firm size becomes significant and negative. This implies that corporate decisions regarding green bond
issuance are shaped not only by sustainability performance but also by the firm’s financial capacity and
market reputation. Large, financially stable firms with high ESG performance tend to rely on internal
capital sources, while smaller firms use green bonds strategically to strengthen their legitimacy and
investor appeal.
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This study extends the literature on sustainable finance by demonstrating regional heterogeneity in
the adoption of green bonds across Asia, driven by differences in regulation, ESG standardization, and
market maturity. The findings suggest that policymakers and regulators should enhance incentives,
transparency, and standardization of ESG disclosure to strengthen the link between ESG performance
and green financing instruments. This can help accelerate the integration of sustainability into
corporate funding strategies.

From a practical perspective, the results highlight the need for differentiated policy approaches
between large and small firms. For smaller companies, improving ESG performance can serve as an
effective strategy to attract green financing. For larger firms, policy incentives should instead
emphasize measurable environmental impact reporting and standardized disclosure frameworks to
maintain credibility and stimulate sustainable market growth.

The main limitation of this study lies in its restricted observation period (2019-2023) and sample
size, which includes only firms that issued green bonds during that timeframe. Future research should
expand the data coverage and extend the observation period beyond five years to capture evolving
market dynamics, policy changes, and the full impact of recent frameworks such as the ASEAN
Taxonomy for Sustainable Finance and the ISSB Sustainability Standards.

The results of this study provide several important policy implications for strengthening the
effectiveness of green bonds as sustainable financing instruments in Asia. The negative relationship
between ESG performance and the proportion of green bond issuance indicates that firms with strong
ESG reputations do not automatically increase their use of green bonds. This finding suggests that the
Asian green finance market has not yet developed a fully supportive regulatory ecosystem that makes
green bonds an attractive and efficient financing option for companies with strong sustainability
performance.

To address this gap, regulators and policy institutions such as the Financial Services Authority
(OJK), the Asian Development Bank (ADB), and the ASEAN Green Bond Standards Secretariat should
enhance policy coordination to improve both incentives and credibility in the green bond market. First,
fiscal incentives, such as tax reductions or lower certification costs, should be introduced to reduce the
financial burden of green bond issuance, making it a more appealing financing alternative for ESG-
strong firms. Second, harmonized regional standards on ESG disclosure and green taxonomy are
necessary to ensure comparability, transparency, and the credibility of sustainability signals across
markets. Third, strengthening verification mechanisms and disclosure transparency regarding the use of
proceeds can minimize reputational costs and investor uncertainty, thereby improving market
confidence in green bonds. By improving regulatory alignment and incentive structures, these measures
can enhance the strategic role of green bonds as an integral component of sustainable financing,
accelerating Asia’s transition toward a low-carbon economy and more resilient capital markets.
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